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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM IIPOTPAMMBI YUYEBHOH
JAACHUITIINHDBI «Xumudeckue U GU3HKO-XUMHUESCKUE METOJIBI aHAITU3a»

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI
Pabouas mporpamMMa y4eOHOW TUCHUIUIMHBI «XUMUYECKUE U (U3UKO-XHMHUYECKUE METOIbI
aHalIM3a» SBJIAETCS YaCThI0 IPOrpamMMbl MOJATOTOBKM CHELUUAJIUMCTOB CPEIHEr0 3BEHa 110
cneuuanbHocTn 22.02.01 Metamnyprust 4epHbIX MeTayuioB. Pabodas mporpamMma cocTaBieHa s
OYHOH (HhOpPMBI OOYUCHHUSI.

1.2 MecTo AUCUMILUIMHBI B CTPYKTYype NMPOrpaMMbl NMOJATOTOBKH CHENHATUCTOB CPeIHero
3BeHAa

VYyeOHast AucUUIUIMHA «XUMHYECKHEe U (U3UKO-XMMHUYECKHE METOJbl aHallM3a» OTHOCHUTCS
o0menpopecCHOHATPHOMY YI€OHOMY ITUKITY.

OcBoeHn0 y4eOHOM MMCHMIUIMHBI TPEIIISCTBYET H3ydeHue ydeOHbiX mucruruinH bJ1.06
Xumus, [1]1 02 dusuka.

Hucuumnuaa «XuMmuueckue ¥ (PU3MKO-XMMUYECKHE METOJbl  aHaJIU3a» SBIISIETCS
MPEANIECTBYIOMIECH JIJIsl U3YUCHUS TPOPECCHOHAIBHBIX MOJTYJICH:

[IM.01 Benenue TEeXHOJOTHYECKOTO Ipollecca MPOU3BOJCTBA UYEPHBIX METAIIOB (UYryHa,
cranu u ¢eppociuiaBo), Bkmoyas MJIK 01.01, MJIK 01.02, MJIK 01.03.

[IM.02 Opranusanusi paboThl KOJUIEKTHBA HA IPOU3BOJICTBEHHOM Y4acTKe, BKIIOUYas

MK  02.01.

[IM.03 YuacTue B 9KCIIEpUMEHTAIBHBIX M HCCIICI0BATENbCKUX paboTax, Bkiaroyas MK 03.01.

1.3 Heap n miianupyembie pe3yJibTaThl 0CBOCHHUS M CIHUILIMHbBI:

ConepkaHue JIUCUMIUIMHBI OPUEHTUPOBAHO HA IOJArOTOBKY OOyYalOLMXCSd K OCBOEHHUIO
npo(eCcCUOHATIBHON MPOTrpaMMbl MOATOTOBKM CIELUAINCTOB CPEIHEr0 3BEHA MO CHEMAIBHOCTH U
OBJIAZICHUIO CJIETYIOIIMMH OOIMMYU U TPOGECCHOHATBHBIMA KOMIIETCHIIUSIMU:

1K 1.1. OcymecTBisITh TEXHOJIOTHYECKUE ONIEPALIUH TI0 IIPOU3BOJICTBY YEPHBIX METAJLIOB.

1K 1.2. Ucnonb30BaTh CUCTEMbI aBTOMATUYECKOTO YITPABJICHHUS TEXHOJIOTMYECKAM IPOIIECCOM.

IIK 1.3. DOkcrmiyaTHpoBaTh TEXHOJIOIMYECKOE M MOABEMHO-TPAHCIIOPTHOE OOOpY/IOBaHUE,
obecrneurBarollee MpoLecc MPOU3BOJICTBA YEPHBIX METAILIOB.

1K 1.4. Anan3upoBaTh Ka4eCTBO CBIPbSl X TOTOBOM MTPOIYKIIUH.

[1K 2.1. TInanupoBaTh U OpPraHU30BBIBaTh COOCTBEHHYIO JEATEIbHOCTb, PabOTy IMOJpa3/ielieHus,
CMEHBI, y4acTKa, OpUra/ibl, KOJUIEKTHBA UCIIOHUTENEH.

1K 3.1. IIpunrmMaTth ydyactre B pa3paOOTKE HOBBIX TEXHOJIOTUI U TEXHOJIOTMYECKUX MPOLIECCOB.

[1K 3.2. YyacTBOBaTh B 00€CIIEYEHNH U OLIEHKE SKOHOMUYECKON 3 PEKTUBHOCTH.

OK1.BeiOupath ciocoObl perieHus 3a1a4 npoecCUOHaIbHON 1€ TENbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK2.Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MIOMCKA, aHAIN3a U UHTEPIPETallud HHPOPMAITUH
1 MH(OPMAITMOHHBIE TEXHOJIOTMHU JJIsl BBITOTHEHUS 33/1a4 MPO(EeCcCHOHANTBHOM NesTeTbHOCTH

OK3.[lnannpoBaTh W peaJM30BBIBATh COOCTBEHHOE MPO(ECCHOHAIFHOE W JIMYHOCTHOE
pa3BUTHE, NPEANPHHUMATENBCKYIO IEATEILHOCTh B TPO(ECCHOHATBHON cdepe, UCIOIb30BaTh 3HAHUS
110 (PMHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaLlUsX.

OK 4. DddexTuBHO B3aUMOICHCTBOBATH M paObOTaTh B KOJUICKTUBE 1 KOMaHIE

OK5. KommyHukanuio Ha rocynapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ yderom
0CcOOEHHOCTEH COLMANBbHOTO U KyJIbTYPHOTO KOHTEKCTa OCYIIECTBIATh YCTHYIO M MIUCBMEHHYIO PeUb.

OK 6. IIposBIATE IpakIaHCKO-NTATPUOTHYECKYIO IO3HUIHIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJWIIMOHHBIX OOIIEYENIOBEYECKHX ILIEHHOCTEH, B TOM YHCIE C YYETOM
FapMOHM3AIlUM MEXHAI[MOHAJBHBIX W MEXPEJIUTHO3HBIX OTHOIIEHWH, NPUMEHATbh CTaHIapThl
AHTUKOPPYILIMOHHOIO IIOBEICHUS.

OK 9. TIlomp3oBaTbes mpodecCHOHATBLHON JOKYMEHTAIlMed Ha TOCYJAapCTBEHHOM U
MHOCTPAHHOM $I3BIKAX .
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Koo IIK/ | Ymenus 3nanusn
OK
TIK 1.1 y 1.1.14 MIPOBOIUTH ¢muko- |3 1.1.20  mpomeccsl  OKHUCIHTEILHO-
XMUMHYECKAH  aHalM3  METAUIOB U | BOCCTAHOBUTEIBHBIX peakiuii
OLICHUBATh €TI0 PE3YJIbTATHI; B3aMMOJICHCTBHS ~ METaUIOB  (CBIPBA),
METAUIMYECKUX MOPOIIKOB C Ta3aMH H
JPYTHMU BEIICCTBAMH;
[K 1.2 Y 1.2.05 wucnons3oBate xumuueckue, | 3 1.2.12 METOABI XUMHUYECKOTO H (PH3HKO-
(GM3UKO-XMMHYECKHE METOIbl aHalN3a | XHMHYECKOTO  aHalW3a  CBOWCTB W
CBIPBSI 1 IPOTYKTOB METAJLTYPTHUH; CTPYKTYpPBI METAJUIOB U CILUIABOB,
IIK 1.3 Y 1.2.05 wucnons3oBate xumuueckue, | 3 1.2.12 METOABI XUMHUYECKOTO H (PH3HKO-
(U3NKO-XMMHUYECKUE METOABl aHAINW3a | XHMUYECKOr0  aHajiu3a  CBOHCTB W
CBIPBSI ¥ IPOTYKTOB METAJLTYPTHUH; CTPYKTYpPBI METAJUIOB U CILUIABOB,
IIK 1.4 y 1.1.14 MPOBOJIUTH ¢mzuxo- | 3 1.4.08 (hmznueckue MPOLIECCHI
XAMUYECKUH  aHajiu3 METAJIOB U | MEXaHMYECKUX  METOJOB  TOJyYeHHS
OLICHUBATH €TI0 PEe3YJIbTATH, METAJUNTMYECKUX TOPOIIKOB,
TIK 2.1 y 1.1.14 MIPOBOJIUTH ¢msuko- | 3 1.1.20  mpomecchl  OKUCIHUTENBHO-
XAMHYECKAH  aHalM3  METAUIOB ¥ | BOCCTAHOBUTEIBHBIX peaKIuii
OLICHUBATh €TI0 PE3YJIbTATHI; B3aMMOJICHCTBHS ~ METaUIOB  (CBIPBSA),
METAUIMYECKUX MOPOIIKOB C Ta3aMH H
JPYTHMH BEIECTBAMH,
IIK 3.1. y 1.1.14 MPOBOAUTH ¢usuko- | 3 1.1.20  mpouecchl  OKUCIIUTENIBHO-
XAMUYECKUH  aHajiW3 METAUIOB U | BOCCTAHOBHTEJIBHBIX peakuuit
OLICHUBATH €T0 PE3YNIbTATHI, B3aMOJICHCTBHS ~ METAUIOB  (CBIPBA),
METAUIMYECKUX MOPOIIKOB C Ta3aMH H
JPYTHMH BEIIECTBAMH;
TIK 3.2 Y 1.2.05 wucnoms3oBate xumuueckue, | 3 1.2.12 MeTOABl XUMUYECKOTO H (PH3UKO-
(GU3UKO-XMMHYECKHE METOJbl aHalM3a | XHMHYECKOTO  aHalM3a  CBOWCTB W
CBIPBSI U MIPOIYKTOB METAJUTYPTHUH; CTPYKTYpbI METAJUIOB U CILUIABOB,
OK 1. VYo001.1. pacno3nasate 3agauy u/unu | 3001.1.akTyanbHblii
npobieMy B TPOPECCHOHAIBHOM | MPO()ECCUOHATBHBIN W COIMAIbHBIN
W/UAM  COLMAJbHOM  KOHTEKCTE; | KOHTEKCT, B KOTOPOM MPUXOIUTCS
OIICHUBATH COIMAJIBHYIO 3HAYUMOCTH | paboTaTh U JKUTh;
cBoelt Oynymed mnpodeccun ans
pa3BUTHSI SKOHOMUKH M CpEIbl
KU3HEAEATEIIbHOCTH rpaxkJaaH
POCCHICKOr0 rocyziapcraa
OK 2 Yo002.1. omnpenmensats 3amaunm aus | 3002.1. HOMEHKJIaTypa
MoucKa UH(OpMaIuu; MH(pOPMaAITMOHHBIX HWCTOYHUKOB,
MPUMEHSIEMBIX B TPOdECCHOHATHLHOU
NeATeTLHOCTH;  aJTOPUTMBI  BbIOOpa
TUIOBBIX ~ METOAOB M  CIIOCOOOB
BBITTOJTHEHHS poQeCCHOHATTBHBIX
3ajad;
OK 3 Y003.1. ompenensats aktyanbHOCTh | 3003.1.conepxanue aKTyaJIbHOM

HOPMAaTUBHO-IIPABOBOU

JTOKYMEHTAIHH B
npodeccHoHAbHON  AESITETbHOCTH;
MPUHUMATh PEIICHUS B CTAHIAPTHOU
npoeCCUOHATBHON  CUTyallud U
OTIPENIeNIATh HEOOXOIMMBIE PECYPCHI
Y003.2. npuUMEHATh COBPEMEHHYIO
Hay4HYIO po¢eCCHOHATBHYIO

HOPMAaTUBHO-IIPABOBOU JIOKYMEHTALIWH;
3003.2. coBpeMeHHas Hay4yHas W
npodeccuoHanbHas TEPMUHOJIOTHUS,
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TEPMHUHOJIOTUIO,

BBICKA3bIBAHUN HA W3BECTHHIC TEMBI
(npodeccroHanbHbIE W OBITOBBIC),
MOHMUMATh TEKCTHI Ha 0a30BBIC
npodeccuoHabHbIE TEMBI,

OK 4 Yo004.1: opranuzoBeiBaTh pabotry | 3004.1. MCHXOJOTHYECKHE  OCHOBBI
KOJUIEKTHBA U KOMaH/IbL; JIeITEIIbHOCTU KOJIJICKTHUBA,
Yo04.2. B3aUMOIEIICTBOBATE C | ICUXOJIOTUYECKUE 0COOEHHOCTH
KOJUIEraMH, PYKOBOJCTBOM, | JINYHOCTH;
KJIMEHTaMH B xXoJ1e
poQeCCHOHATLHOMN eI TeTbHOCTH 3004.2. OCHOBBI MIPOEKTHOMN
JIEITENHLHOCTH IPHEMBI
CTPYKTYpUPOBaHUS WH(OOPMAITUN
OK 5 Y005.1. rpamotHo wusznaratb cBou | 3005.1 0COOEHHOCTH COIMATIBLHOTO U
MBICITH ¥ O()OPMIISITH JIOKYMEHTHI TI0 | KYyJIBTYPHOTO KOHTEKCTA;
nmpodecCHOHAIbHOM  TeMaTHKEe Ha
rOCY/IapCTBEHHOM SI3BIKE, MPOSIBIIATH
TOJIEPAHTHOCTb B pabouem
KOJIJIEKTUBE
OK 6 V006.1. onuceBate 3HaYUMOCTH | 3006.1. CYIIHOCTb IpaKIaHCKO-
CBOEH CIEIUAIBLHOCTH; MaTPUOTHICCKON MMO3HIUH,
Y006.2 npuMeHATh  CTaHIAPTHI | OOIICYECIIOBEUECKHIX LIEHHOCTEI];
AHTHUKOPPYIIIHOHHOTO TIOBEICHUS OCHOBHBIC  TPHUHIMIBI  pabOTBI B
KOJIJIEKTUBE
OK 9 Y009.1. monumats oO0muit cmbica | 3009.1 npaBuIa MOCTPOSHHUS IPOCTHIX U
YETKO MIPOM3HECEHHBIX | CIIOMKHBIX MPEITIOKECHU I Ha

poeCCHOHAIbHBIC TEMBI;

2 CTPYKTYPA U COAEPKAHUE YYEFHON JUCITATIIAHBI

2.1 O0beM yueOHOI 1MCUMIIJIMHBI M BUABI YU4eOHOIl padoThI

Buj yueOHoii padoThl O0bem yacoB

O0bem 00pa3oBaTeIbHOI NPOrpPaMMbl Y4eOHOM M CIHUIIIHHbI 72

B T.4. B JopMe NPAKTHIECKOI MOATOTOBKH «He
npedycmMompenoy

Oo6s13aTesibHAs ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 48

B TOM YHUCJIE:

JIEKINH, YPOKH 16

MPaKTUYECKUE 3aHATUS 22

71a00paTOpHbIE 3aHATHUS 10

KypcoBas paboTa (TIpoeKT) 5 e
npeoycmompenoy

CamocrosiTejibHasi pa6oTa 24

dopma NPOMEKYTOUHON aTTeCTAllUU - OuhepeHyuposannsvlll 3auem




2.2. TemaTH4YeCKHUii IUIAH U CO/IEPKaHNe YUeOHOH TUCHUILIMHBI

Oo0bem, akan. Kon IIK, Koabl
9/ B TOM OK 0CBaHBaEeMbIX
4yucie B
Conepsxanue y4eGHOro MaTepuaia u GopMbI OPraHu3 MK JIEMEHTOB
HaumeHoBaHMe pa3aesioB U TeM dopme
JAesTeJLHOCTH 00yUYaloluXcs KOMIICTCHITA
TIPaKTH'IECKO i
i MOATr0TOBKH,
aKaa 4
1 2 3
Pa3ngen 1 Metoabl XuMHYeCKOTO U (PU3NKO-XUMHYECKOT0 AHAJIN3A CBOHCTB M CTPYKTYPbI METAJLIOB U 35/8
CILIABOB
Tema 1.1 IIpeamer u 3agaun Coneprxanue yued0HOT0 MaTepuaJia 2 OK 01,02, |31.2.12
aHAJTUTHYECKOH XUMHHU U MeToAbl | KpaTtkue cBefeHnss 00 WCTOpDUM pa3BUTHS AHAJUTUYECKOW XUMHUH M 2 04-06,09 | 3001.01,
XHMHMYECKOr0 aHAJIM3a U KOHTPOJISI | METOJaX XHMHYECKOTO aHajdu3a. J3HAa4YeHHEe H  HCIOJb30BaHUE IIK 1.1-1.4, | 30.02.01
XUMHYECKOTO aHajn3a B TIPOM3BOJCTBE, orepanuu aHamu3a. CBs3b 2.1,3.1,3.2 30.04.01,
AHAIUTUYECKOTO KOHTPOJISL ¢ MpoOiieMaMu dKonorud. KadecTBeHHBIN U KK; - KK; 30.05.02
KOJINYECTBEHHBIN aHaJIH3
Tema 1.2 Crangaprusanus u Coneprxanne yuedOHOro MaTepuajia 2 OK 01,02, |31.2.12
METPOJIOrHYecKoe odecrnevenne HopmartuBHO-TexHUYECKast TOKYMEHTAIMsI Ha MPOIYKIHIO, TPOO0OTOOD 2 04-06,09 | 3001.01,
METO0B aHAJIN3Aa u BeIMONHeHWEe ananm3a. CrangaptHeie oOpasmbl. llemu u 3amaum 1K 1.1-1.4, | 30.02.01
MeTposiorndeckoro  obecneueHus. [lorpemHoctn  W3MepeHUW#, uX 2.1,3.1,32 30.04.01,
KJIaCCU( UKL KK; - KK; 30.05.02
Tema 1.3 O6paboTka pe3yiabTaToB | Comep:kanue y4eOHOIo MaTepuaa 2 OK 01,02, | V1.1.14
aHaJIM3a METOJ0M MaTeMaTH4eckoil | MaTtemarnyeckas CTATUCTHKA 04-06,09 | Yo 04.01
CTATHCTUKH B TOM unc/Ie NPAKTHYECKHX H JIA00PATOPHBIX 3aHATHI 2 IK 1.1-1.4, | Yo 04. 02
IpakTuueckoe 3ansTHe Nel. O6paboTka pe3ysIbTaToOB aHAIM3a METOIOM 2 2.1,3.1,32 | Yo 05.01,
MaTeMaTHYECKON CTATUCTUKU KK;—-KK; | Y009.01
Tema 1.4 I'paBuMeTpuYecKnii U Copepxanne yueO0HOT0 MaTepHuaJia 16 OK 01,02, |31.2.12
THTPUMETPHYCCKHIT METOIbI I'paBumMeTprYecKii METO aHAMN3a, TATPUMETPUUECKUN METO]T aHAIN3a. 2 04-06,09 | 31.4.08
aHaJmn3a CymIHOCTh METONIOB aHaln3a, WX JIOCTOWHCTBA, HEIOCTATKH, OOJACTh TIIK 1.1-1.4, | 3001.01,
MIPUMEHEHUS 2.1,3.1,3.2




B ToM yHciIe NpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHIA 10 30.02.01
[Ipaxktrueckoe 3amsaTue No2-4. BeunciaeHHS B XUMHUYECKHX METOHaX 6 KK;—KK7 | 30.04.01,
afanisa 30.05.02
Jla6opatopHoe 3amstue Nel.OmpeneneHue MaccOBOM JONU BJIaru B 2 Vo 04.01
npobe KpUCTaJUIOTHIpaTa XJIopuaa 6apus Vo 04. 02
Jlaboparoproe 3ansitue Ne2. OmpeneneHue OOMIEH KECTKOCTH BOJIBI 2 Vo0 05.01,
METOJIOM KOMIUIEKCOHOMETPUHI Vo0 09.01
CamocTosiTesibHasi padoTa 00y4alOIUXCs 4
Tema 1.5 XapakTtepucruka Copep:xanne y4eGHOT0 MaTepuaJjia 12 OK 01,02, |31.2.12
(pu3UKO-XMMHYECKHX METOI0B Teoperuueckue OCHOBBI ¢dboromeTpun, OCHOBHbBIE Y3JIBI 2 04-06,09 |31.4.08
aHaJM3a, X Kjiaccupukanus, (dhoTomMeTpruUIecKHX PUOOPOB. DIEKTPOXUMHUYECKHUE METOIBI aHATTN3a, UX K 1.1-1.4, | 3001.01,
NMpeumMylecTBa nepea APyruMu KJIaCCU(UKAIHsI, METPOJIOTHICCKHE XapaKTePUCTUKU 2.1,3.1,3.2 | 30.02.01
MeToAaMH, 00,1aCTh IPUMEHEHHUsT B TOM uMc/Ie NPAKTHYECKUX M JIA00PATOPHBIX 3AHATHI 6 KK;—KK7 | 36.04.01,
Jlaboparopuoe 3anarue Ne3. [IpoBepka 3aK0HA CBETOMOTIONICHHS, 2 30.05.02
JlaGoparopHoe 3anatue Ne4Omnpenenenne PH pacTBopoB paszmuyHOI 2 Vo 04.01
KOHICHTpAaun Vo 04. 02
[IpakTnueckoe 3ansaTHe Ne5. VYcTpoiicTBO W NpUHIMIT  JIEHCTBUS 2 Y0 05.01,
(OTOKOIOPUMETPOB Y0 09.01
CamocrosiTe;ibHasA padoTa 00y4aloUIUXCs 4
Pa3nen 2 Ilpouecchl OKHCIMTENBLHO-BOCCTAHOBUTEIBLHBIX PEAKIUNA B3aMMOIEHCTBUSI METAIIOB (ChIPHS), 22
MeTANJIHYECKHX MOPOIIKOB € ra3aMM M IPYTHMH BellleCTBaMH
Tema 2.1 Xumudeckoe papHoBecue | CoxgepskaHue y4eOHOro MaTepuaJia 14 OK 01,02, |31.2.12
M TEOPUst IJTEKTPOJUTHYECKOi AHaJIMTHYECKUE DPEAKIMU B PACTBOpaxX, OOpaTUMbIE M HEOOPATHMbIE 2 04-06,09 |31.4.08
auccounanuu. OKMCIUTENLHO- | peaknud. XHMHYECKOE pPaBHOBECHE. 3aKOH JICHCTBYIOIIMX —Macc, IIK'1.1-1.4, | 3001.01,
BOCCTAHOBMTEJIbHbIE PEAKIIUM KOHCTaHTa XUMHUYECKOTO paBHOBECHS. ONEKTPOTUTHICCKAS 2.1,3.1,3.2 | 30.02.01
nucconuanus. Buapl snekrponutoB. CTENEHb IUCCONMALNN, KOHCTAHTa KKi—KK7 | 30.04.01
JUCCOLMAIMH. YCJIOBUS PAaBHOBECHS B T'OMOIE€HHBIX M T'€TE€POTrE€HHBIX 3 0‘05.02’
cucTeMax
B ToM uHc/Ie NPAKTHYECKHX H J1a00PATOPHBIX 3aHATHIA 8 Vo 04.01
[IpaxTHueckoe 3amATHe Ne6,7. CocraBneHue ypaBHEHUI 4 Vo0 4: 02
JNEKTPOIUTHYECKON TUCCOLHALINH V0 05.01
[Ipaktnueckoe  3anHsaTue  Ne89.  CocraBieHMEe  OKHCIMTEIBHO- 4 V0 09.01 ’
BOCCTaHOBUTEJIBHBIX PEaKIMi METOJIOM 3JIEKTPOHHOTO OaaHca V1114
CamocTosiTeIbHAs PadoTa 00yJaIoIHXCS
Tema 2.2 BzanmopeiicTeust Copepxanne yue0HOT0 MaTepHuaJia 8 OK 01,02, | V1.1.14




MeETANJIOB (ChIPb), 3amaun TEXHUYECKOTO aHallu3a, IPOUW3BOJICTBEHHAS KIlaCCH(pHUKAIIHsI 2 04-06,09 |31.2.12
MeTAJJIMYECKUX MOPOIIKOB ¢ METOJOB aHaju3a, CTaHJApTU3alHsg METOAOB, 3HAYEHUE KOHTPOJA 1K 1.1-1.4, | 31.4.08
ra3amMm U ApyruMu BelecTBaMu METaJUTypPTUYECKOTO MPOU3BOJCTBA. XHUMHUYECKUM COCTaB MPOIYKTOB 2.1,3.1,3.2 | 3001.01,
METAJLTyPru4eCcKOro MpPOM3BOJACTBA. [0oCcThl Ha mpoaykiuio. Beioop KK;-KK;7 | 30.02.01
METOJIOB JUISl aHAN3a, NMPUMEHSCMbBIC METONbI JUIS aHATH3a PYIbl, CTAH H 30.04.01,
Hlara . 30.05.02
B ToM yHciIe IpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 2
JlaboparopHoe 3anarue NeS. OnpeneneHue colepKaHusi XpoMa B CTaJIH 2 Vo 04.01
CamocTosiTe/ibHAsI padoTa 00y4aroIuxcs 4 Vo 04. 02
Yo 05.01,
Y0 09.01
Paznen 3 ®usznyeckne npoueccbl MEXaHMYECKHX METOI0B MOJTYYeHHsSI METAUNIHYECKUX MOPOLIKOB 16
Tema.3.1 DMUCCHOHHBINH Coaep:xanue y4e0HOT0 MaTepHaJa 10 OK 01,02, |31.2.12
CHEKTPATbHBIN U TeopeTuueckue OCHOBBI M CYIIHOCTH OMHCCHOHHOTO CIIEKTPalIbHOTO U 2 04-06,09 | 31.4.08
PEHTTCHOCIEKTPAJILHBIN AHAJIM3BI | PEHTTEHOCTICKTPAJIbHOTO aHAIN30B, WX IPEUMYIIECTBA, BaKHEHIIHUE K 1.1-1.4, | 3001.01,
XapaKTePUCTUKH W OO0NACTh TPUMEHEHHs. YCTPOWCTBA W MPHHIIUI 2.1,3.1,3.2 | 30.02.01
JICHCTBUS CIIEKTPAIBHBIX U PEHTTEHOCTIEKTPAIbHBIX MPHOOPOB KK:—=KK7 | 30.04.01
B ToM yHc/Ie IpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHIA 4 3 0.05.02’
[paktrueckoe 3anstie Nel0,11. O3HaKOMJIEHHE C YCTpPOWCTBOM, 4
MIPUHLIMIIOM JEHUCTBUS DKCIPECC - AaHAIM3AaTOPa U PEHTIEHOCKOoNa Vo 04.01
CamocrosTenbHast padoTa 00y4ar0UIMXCs 4 Yo 04. 02
VYo 05.01,
VYo 09.01
YV 1.1.14
Tema 3.2 [lepcneKTUBBI Conep:xanne yueGHOT0 MaTepuaJjia 6 OK 01,02, |31.2.12
COBEpPIICHCTBOBAHMS METOI0B OCHOBHBIE HAamNpaBJIeHUs] COBEPILEHCTBOBAHUS METOJOB aHAJUTHUUECKOTO 2 04-06,09 | 31.4.08
AHAJTUTHYECKOT0 KOHTPOJISI KOHTposst. CyIIHOCTh aBTOMATU3allUM AHAJIUTUYECKOTO KOHTPOJIS. IIK 1.1-1.4, | 3001.01,
XapakTeprucTrKa TpUOOPOB KOHTPOJS 32 XOAOM OBICTPONPOTEKAIOIINX 2.1,3.1,3.2 | 30.02.01
TEXHOJIOTHYECKUX IPOLIECCOB KK; - KK; 30.04.01,
CamocrosiTesqibHast padoTa 00y4aroIuxcs 4 30.05.02
Bcero 72




3.1 MaTepuaJbHO-TeXHMYeCKOe o0ecneyeHne

Hns

peau3anuu

MIPOrpPaMMBbI

y4eOHOM  JUCHMIUIMHBI  TPETYCMOTPEHBI  CIIEAYIOIINE

CIICHHUAJIbHBIC TIOMCIICHHUA U OCHAIICHUC!

Tun 1 HAaMMeHOBaHHE
CIIeINAJBbHOI0 IMTOMCIICHUSA

OcHaleHue cnenuaJLHOro MoMereHus

KaOuHeT

VYyeOHast ayquTOpus 7S NPOBEACHUS YUEOHBIX, IPAKTUYECKUX
1 1a00paTOPHBIX 3aHATUH, AJI FPYNIIOBBIX U MHAWBUIYAIbHBIX
KOHCYJBTAIMH, ISl CAMOCTOSATEIBHOU PabOThI, JJISl TEKYIIEro
KOHTPOJISI U TPOMEXYTOYHOH aTTeCTalUH.

Pabouee mecTo mpenoaBarens: IepeHOCHON MYJIbTUMEIUHHBINA

KOMIUIEKC: HOYTOYK, OJKpaH, IpOeKTop, paboune Mecra
oOyJaromuxcsi, Tocka yaeOHasi, yaeOHas MeOenp;
JlaGopatopus  «Xumudeckue U | Mebenb nabopaTopHas;
(U3UKO-XMMHYECKHE meronsl | Ph-metp  "Mynbrutect  UIUI-101c  koMIuteKTOM ISt
aHaJn3a» orpeneneHus ph;

Ph-metp skcmepr-ph*;

Becwr nemnepusie ALD-200;

Becbl KyxOHHBIE;

Buckozumerp B-36-246%;
Buckosumerp B3-246 111;
Tepmomerpsr TJI pryTHBIE;
Tepmomerp TC-7-m1;

Crosibl TUTPOBAJIbHBIE C HA/ICTaBKaMH;
[ITxadb1 BBITSHDKHBIC ¢ MOHKOM

IToMemenue U1t CaMOCTOSTEILHOU
paboThl 0Oy4arOIUXCs

MS Windows

Calculate Linux Desktop
MS Office

7 Zip

DNEeKTPOHHBIE IUIaKaThl 10 AuctuIuimHaM: O01mas XuMus

[Tomerienue U1t XpaHEHUS U
poUIAKTUIECKOTO
00CITy>)KUBaHHsI y4eOHOTO
000pyI0BaHUS

Ikadwl, cTemmaku s XpaHEeHUs J1abopaTOPHOTO
o0opyIoBaHuUA.

3.2 YueOHo-MeTOoANYeCKOE U HHPOPMAIIMOHHOE 00ecniedeHHe Pean3aliuu NPOrpaMmbI

OCHOBHBbIE MCTOYHHUKH:

1.Banosa (Konsiosa), B. JI. Ananutuyeckass XuMus U pU3NKO-XUMUYECKUE METO/IbI aHAIH3a :
npaktukyM / B. /1. Banosa (Komneiosa), E. W. [lapumna. - 2-e usa., crep. - Mocksa : M3natenscko-
ToproBasi koproparus «Jlamko u K°», 2020. - 198 c. - ISBN 978-5-394-03528-9. - Tekcr :
AIIEKTPOHHBIN. - PexxuM noctyma: https://znanium.com/read?id=358370

2.Huxutuna, H. I'. Ananutuyeckast Xumus [ DNEeKTpOHHBIN pecypc] : y4eOHUK U MIPAKTUKYM JUIS
cpennero npodeccuonanbHoro oopazosanus / H. I'. Hukutuna, A. I'. bopucos, T. W. XaxanuHa ; moa
penakuueit H. I'. Hukutunoit. — 4-e u3z., nepepad. u non. — MockBa : UzparensctBo FOpaiit, 2019.
— 394 ¢c. — (IlpodeccuonansHoe odpaszoBanue). — ISBN 978-5-534-01463-1. — Pexxum gocryma:
https://urait.ru/bcode/433275
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JlonoiHUTeIbLHAS JTUTEPaTypa

12.Moguan, H. . Aranmutrueckast xumusi [ DneKTpoHHbBIN pecypc] : yueonuk / H. 1. MoBuan, P.
I'. Pomanosa, T. C. T'opOynoBa [u np.]. — MockBa: Uuppa-M, 2018. — 394 c¢. - Pexxum gocryma:
https://new.znanium.com/read?id=320794
2.Bacunbes, A. B. KauectBeHnsit ananus. JlabopaTopHbIi TpakTUKYM : yaeOHOe ocobue / A. B.
Bacwuibes, JI. B. Konapartsesa, FO. H. Kopans. - XKenesnoropck : ®I'BOY BO Cubupckast nmoxapHo-
cnacarenbHas akagemus ['TIC MUYC Poccun, 2021. - 144 c. - Teker : anextponHsbIil. - URL:
https://znanium.com/catalog/product/1844129 (nara o6parienus: 30.03.2022). — Pexwum goctyma:
https://znanium.com/catalog/document?id=388410

3.IlerpoBckas, H. A. Xumudeckue u GU3NKO-XUMHIESCKUE METOJIBI aHAIIU3a [ DIEKTPOHHBIN pecypc] :
npaktukym [t CI1O] / H. A. Tlerposckas ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 anektpoH.
ont. guck (CD-ROM). - Pexxum goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=45.pdf&show=dcatalogues/1/1123809/45.
pdf&view=true . - MakpooOBEKT.

HNHuTepHeT-pecypcsl
1. ®epepanbHblii  1eHTp UHGOPMALKUOHHO-00pa3oBaTeNbHbIX pecypcoB —  OIHOP
[DnexkTpoHHbIil pecypc]. — Pexxum moctyna: www.fcior.edu.ru , cBoOOaHBINH. — 3ari. ¢ 3kpaHa. 3.

pyc.

2. Enunas xomnexus U poBbiXx 00pa3oBaTeNbHBIX PECYpCOB [DNEeKTpOHHBIN pecype]. — Pexxum
noctyna: www.school-collection.edu.ru, cBoGoaHbII. — 3ari. ¢ 3kpaHa. 3. pyc.

3. UHTyuT — HalMOHAJIbHBIA OTKPBITBIA YHHMBEPCUTET. [DJIEKTPOHHBbIM pecypc]. — Pexum
J0CTyma: Www.intuit.ru/studies/courses, cBoOoaHBIN. — 3ari. ¢ 3KpaHa. S3. pyc.

4. Nuctutytr lOHecko mo MHGOPMAIMOHHBIM TEXHOJIOTUSM B 00pa30BaHUU. [DNEKTPOHHBIN
pecypce]. — Pexxum nocrymna: https://iite.unesco.org/ru/, cBoOoaHsbIiA. — 3ari. ¢ skpaHa. f3. pyc.

5. MEGABOOK: ynuBepcanbHas sHuukionenus Kupumia u Medoaus. [DnekTpoHHbII
pecypc]. — Pexxum pocrtyma: https://megabook.ru/, cBo6oaubIi. — 3ari. ¢ a3kpaHa. S3. pyc.

6. DepepanpHbli  OOpa3oBarenbHbI  mopTan  «MHPOpPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJOTHH B 00pazoBaHUM. [DnexTpoHHbIi pecypc]. - Pexxum JIOCTyTa:
http://window.edu.ru/resource/832/7832, cBoOoiHBI. — 3ari. ¢ 9kpaHa. 3. pyc.

7. Tloptan uudpoBoro oopazoBanus. [IneKTpoHHBIN pecypc]. — Pexum gocryma: www.digital-
edu.ru, cBoOOIHBII. — 3ary. ¢ sKkpaHa. S3. pyc.

8. EnmHoe okHO Joctyma K oOpa3oBarenbHbIM pecypcam Poccuiickoit ®@enepauuu
[DnexTpoHHbIi pecypc]. — Pexxum nocrtyna: http://window.edu.ru/, cBoOoHBINH. — 3ari. ¢ skpaHa. 3.
pyc.

9. CIIO B poccuiickux mkonax: komanaa ALT Linux paccka3siBaeT 0 BHEAPEHUU CBOOOJHOTO

MporpaMMHOTO o0ecriedeHusi B Mmkojax Poccum [DnekTpoHHBIM pecypc]. — Pexum pgocryma:
http://freeschool.altlinux.ru/, ceo6oaHbBIN. — 3ari. ¢ skpana. 3. pyc.
10. Books:Altlibrary: cepus «bubmuoreka ALT Linux» [OnekTpoHHBIH pecypc]. — Pexum

nocryma: https://www.altlinux.org/Books: Altlibraryhttp://freeschool.altlinux.ru/, ceo6oaHbIA. — 3ari. ¢
3KpaHa. A3. pyc.

IIporpammuoe obecnieuenune u HTepHeT-pecypcnl:

Haumenosaunue I[1O

MS Windows 7 (moamucka Imagine Premium)

MS Office 2007

Kaspersky Endpoint Security nnst 6uzneca-CtangapTHbIN

7Zip
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3.3 YyeOHO-MeTOAMYECKOE 00eciedyeHHe CaMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH

CamocTosTenpHas

paborta

SBISIETCST  00sI3aTEBbHOM I KaXJA0ro  OOydYarolIerocs.

CamocTosTennpHas pa60Ta MOXKCT OCYHICCTBIIATHCA UHANBUAYAJIbHO WK T'PYIIIIaAMU B 3aBUCUMOCTU OT
e, 00beMa, KOHKPETHOW TEMAaTHKK CaMOCTOSTEIbHON pabOoThl, YPOBHSI CJI0KHOCTH, YPOBHS YMEHUIA
00yJarommxcs.
KoHTpoJIb pe3yabTaToOB BHEAYAUTOPHOH CaAMOCTOSATEIbHOM pabOThI OCYIIIECTBISIETCS B TpeIeiax
BpPCMCHH, OTBCACHHOI'O Ha OGSI?)B,TGJ'IBHBIC y‘Ie6HBIe 3aHATUA WU BHCAYAUTOPHYIO CaAMOCTOATCIILHYIO
paboTy OOydaroIuxcs Mo y4eOHOW AUCIMIUIMHE, MPOXOAUT KaK B MMCbMEHHOW, TaK W YCTHON WIIK
CMeEIIaHHO# (opme, ¢ pecTaBICHHEM H3ISNUS U MPOIyKTa CAMOCTOSTEIBHOM JICITEIIbHOCTH.

B kadectBe (GopM W METOMOB KOHTPOJS BHEAYIUTOPHOW CaMOCTOSTEIbHOW pabOoThI

UCIIOJIL3YIOTCSI: TPOBEpPKAa BBHIMOJHEHHOW pa0OThl MpenojaBaTeieM, CEMHUHAPCKHE 3aHSTHS,

TECTUPOBAHUE.

Ne | HammenoBanue O1LEeHOYHBIE cpencTaa (3amanus) VIS CaMOCTOSITEILHON
pasnesna/TeMbl BHEAyJIMTOPHOI pabOTHI

1 Pasznen 1. Meroasbl Tekcr 3axanung:

XHMHYECKOIr0 H
(pusuko-
XHMHYECKOIo
aHaJIN3a CBOMCTB U

CTPYKTYPBI
MeTAJJIOB M CIUIABOB

CocTaBUTh CpaBHUTEIBHYIO TAONIHUILY (3JIEMEHT HOPT(OIHO)

Hean:

HOBTOPUTh M CHCTEMAaTU3UPOBATH H3YUEHHBIH Marepuai, HayuyUuThbCs
BBIIETISITh IJIABHOE U OCHOBHOE, JAKOHMYHO, KOMIIAKTHO M CKaTo
U3JI0KHUTh OTOOpaHHBIM Marepuan, Hay4duTbcs KIIACCHU(PULIHUPOBATH
M3JIaraeMblil MaTepHral o YpOBHSAM 3HaYMMOCTH.

PexoMeH a1 UM 110 BBITNIOJTHEHHIO 3aJaHUS:

CocraBiieHHE CTPYKTYPHO-JIOTHISCKUX CXEM, TAOJIUII, TUATPAMM.
JlaHHble  cpelIcTBa  HArJISLTHOCTH BBITOJIHSIOT byHKLHIO
KOHCIEKTUpOBaHUsA MaTepuana. Ilpu MOCTpoeHMHM CTPYKTYpHO-
JIOTHYECKOW CXEeMbl TeMbl HEOOXOAMMO BBIJICJIUTH IJIABHOE B TEME.
JlakOHMYHO, KOMIIAKTHO, CXaTO W3JIOXKUTh OTOOpaHHBIM MaTepual.
Jlornka mNOCTpPOEHMSI CTPYKTYPHO-JIOIMUECKHX CXEM - OTPaKEHUE
COJIEp)KaTeNbHBIX  CBSI3eH  MEXJIy  €IMHULAMU  H3JaraeMoi
uHpOpMalKK, UX YeTKast KilacCu(UKaLKs IO YPOBHSAM 3HAUUMOCTH.
Otarnbl paboThl HaJ CTPYKTYPHO-JIOTMYECKON CXEMOI:

1. ITouck nHpopmanun

2. Ananu3 uHpopmanun

3. OcMbicneHre HHGOpMaLUU

4. Cunre3 uH(GOpMaIum.

Kpurepun ounenku: o0ocHOBaHue,
paIMOHAIBHOCTh H3JI0KEHMS MaTepHara.

JJOTUYHOCTBD, YETKOCTD,

Paznea 2. IIpouneccol
OKHMCJIMTEJIbHO-
BOCCTAHOBHMTEJIbHBIX
peakuuit
B3aUMOJACHCTBUSA
METAJLJI0B (ChIPbSI),
MeTAJJINYEeCKHX
MOPOLIKOB C ra3aMu
U APYrUMH
BellleCTBAMU

Teker 3axanusi: Tunossie pacyeTHO-rpaguUIecKrue padoThI

Heab:

3aJjaHui: yriIyOJeHue paHee H3YyYeHHOTO Marepuaia, BbIpaboTKa
YMEHHH W HaBBIKOB I10 IPUMEHEHUIO (OPMYJI, COCTaBICHUIO
QITOPUTMA TUIOBBIX 33JaHUHN, NMPUMEHEHHE IMOJYYEHHBIX 3HAHHUS Ha
IpaKTHKE

PexoMeHganum 10  BBINOJHEHHIO  33JaHUS.  BBIIOJHECHUS
YIPOKXHEHUH 1O TPEUIOKCHHOMY alTOPUTMY CaMOCTOSTEIbHBIN
MOUCK aJTOPUTMA BBIITOJHEHUS YIIPayKHEHHH
KpuTepun OIGHKH: TOYHOCTh pacyeToB;
3alaHnii, 0(hOpMIICHHE

00BbEM BBIINOJIHEHHBIX
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Pa3znen3 ®dusnyeckue
npouecchl
MeXaHHYEeCKHX
METO/I0B MOJTyYeHUs]
MeTAJUINYECKHX
NMOPOIIKOB

Texcr 3apanus:

ITonroroBKa K CEMHUHAPCKOMY 3aHSTHUIO

Heab:

YrnyOuTh, KOHKPETU3UPOBATh M PACIIMPUThH 3HAHUS, OBIAETh UMU HA
OoJsiee BBICOKOM YPOBHE PENPOAYKLMU M TpaHCPOopMaLUu. 3aKpernuTh
YMEHMSI M HaBBIKM CaMOCTOSITENbHOM paboThl. Pacmmuputh o0mumid,
npodeCCHOHATIBLHBIN U KyJIbTYpHBIH KPyTro30p.

PexomeHnaanuy no BHINOJHEHUIO 32 JaHUSA:

[ToaroToBka K CeMHUHApCKOMY 3aHATHUIO SIBISIETCA OJHUM U3 Hauboiee
CIIOXKHBIX BU/JIOB CaMOCTOSITETIbHOM paboThl, sz
LIEJICHANPABIEHHOW CaMOCTOATENIbHOM paOOThl HaJl BBICTYIUICHUSMHU
W/WIIN TOKJTaJJaMH.

Oransl NOATOTOBKU:

1) BersicHUTB TEMY U BOIIPOCHI CEMUHAapa

2) O3HaKOMHUTBHCA C PEKOMEHOBAHHOM JINTEPATYpPOit

3) BeisicHUTh HUHAUBUYaTbHOE 33JaHUE (E€CIIH €CTh)

4) IlmanupoBanue pabOTHI:

5) UreHue nuTepaTyphl: HAUMHAETCS C OCHOBHBIX HCTOYHUKOB
(yaeOHMK, JeKIHs) W 3aKaHYMBaeTCs paboTOil Haa JONOJHHUTEITBHOM
JITEPaTypou

6) Breinucku: AenarTcs Mo KaXA0MYy MYHKTY TJIaHa.

7) CocraBiieHue MjaHa BbICTYIIJICHUS, TOTOBSATCS LIUTAThI, TE3UCHI.
[1nan momoraeT opraHu30BaTh CBOIO pabOTy HaJl TEMOM, JENIaeT OTBETHI
Ooslee  LleJ€HANpPABICHHBIMM, JIOTUYHBIMM, I1OCJIEOBATEIIbHBIMH,
JI0Ka3aTeIbHbIMU.

Kpurepum ouenku:

c(hopMyJIMpOBaTh MOJIHBIN U IPaBUIIbHBIN OTBET Ha BOIIPOCHI CEMUHApAa,
JIOTUYHO U CTPYKTYPUPOBAHO U3JIOKUTH Marepuai. Ilpu sTom cTyneHT
JIOJIKEH M0Ka3aTh 3HAHWE CHEeIHaIbHOM JIUTEpaTyphl
IPOJIEMOHCTPUPOBATh YMEHHE O0O03HAYUTh IMPOOJIEMHBIE BOMPOCH! B
COOTBETCTBYIOIICH 00aCTH

MIPOAHAIU3UPOBAThH UX U MPEIJIOKUTh BAPUAHTHI PELICHU.
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4 KOHTPO.JIb M1 OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEFHOW JUCIIUTIJIAHBI

KoHTpoib 1 olieHKa pe3ylnbTaToB OCBOCHMS AUCLUUILIMHBI OCYIIECTBIIETCS MPENOoJaBaTelieM B
IIPOLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUU.
4.1 Texkymmii KOHTPOJIb

KoHntponmpyemslie
KoHTpoupyembie Pe3yJIbTAThI Kpurtepun
(ymenus, 3nanus) 1 | HaumeHnoBanue OIICHKHU
No pa3,I6[eJ'IBE (remb) Obl 106aBMIIa CI0J]a U | OLIEHOYHOT'O
yreoron YMEHHUSI ¥ 3HAHUS [T0 | CPEJICTBA
JACITUTUTAHBI
0o01mmmM
KOMITCTCHITUSM
1 Orenka TECTUPOBAHHIS
MPOBOJIMTCSL  TI0  WTOrOBOMY
Tema 1.1. YV 1.1.14,¥ 1.2.05 TPOLIGHTY ~ Pe3y/IBTATHBHOCTH
Ipenver u 3amaun | Y001.1,Y001.2, (MPaBUIBHBIX OTBETOB)
AHAJTUTHICCKOMN Yo01.3 Tect 90-+100% - 5 - oTIM4HO
XUMHA W METOJbI 80+89% - 4 - xopor1io
XUMHUYECKOTO 70 9+ 79% - 3 -
aHaJIM3a U KOHTPOJIS VIORJIETBOPHTEITHHO
menee 70%-2 -
HEY/IOBIICTBOPHTEIHHO
2 OreHka TECTUPOBAHHIS
MPOBOJIMTCSL  TI0  WUTOTOBOMY
YV 1.1.14,¥ 1.2.05 NPOLGHTY ~ Pe3y/BTATUBHOCTH
Tema 1.2 V001.1,Y001.2
Cranpgaptuzanus U ’ ’ (MpABITIbHEIX OTBCTOR)
METPOJIOTHYECKOE Yool JIuKTaHT 90 100%- 5 - ommasio
obecrnieueHue 80 89%-4 - xopomo
70 = 7% - 3 -
METOJIOB aHATN3a
VZIORJIETBOPHTEITHHO
meuee 0% - 2 -
HEY/IOBIICTBOPHUTEIHHO
3 OreHKa 3a MPAKTHIECKOE
3aJaHUEC BBICTABJISICTCA 110
Tema 1.3. BBIMIOJTHEHUIO 3aJJaHUS
O6paboTka V1.1.14,V 1.2.05 MpakTHueckoe (Hp?lBI/IJII:)HI)IX OTBETOB)
pe3ysIbTaToB Vo001.1,Y001.2, S — 90 + 100% - 5 - oTIMYHO
aHainudsa  METOIOM | Vo01.3 80 + 89% - 4 - xopouio
MaTeMaTH4ecKoii 70 +79% -3 -
CTATUCTUKU YAOBJIECTBOPUTEIBHO
menee 70% - 2 —
HCYAOBJICTBOPUTCIILHO
4 JTaGopaTopHbIE 3aHATUS
V1.1.14,¥Y 1.2.05 OI1leHKa «OTIHYHOY:
V001.1,Y001.2, MPABIIILHO BHITIOJTHEHBI BCE
TeMa 14 yOOl 3 Ha60paT0pHOC 3aJaHHuA B COOTBETCTBHU C
I'paBuMeTpHUUECKUI 3a7aHue TPCOOBAHMMH, PABHIILHO
" BBITIOJTHEHBI JOIIOJIHUTCIBHBIC
o 3aaHusl, CBOCBPEMCHHO
TUTPUMCTPHICCKIH [PEI0CTABIIEH OTYET O
METO/bI aHaIN3a BBITIOJTHCHUH pa60TBI.
OL[GHKa «XOpOoI1o»: NpaBUJIbHO
BBIIIOJTHEHBI BCC 3a1aHUA B
OCHOBHOM 4acTH,
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JTOTIOJTHUTENIBHBIC 3a/JaHUS
BBIMOJTHEHBI HE B MIOJTHOM
o0BeMe, IPEI0CTaBICH OTUYET O
BBITIOJTHCHUU PAa0OTHI, 1100 B
cJIydae HECBOCBPEMEHHOTO
MPEJOCTABIICHUS OTYETA UIU C
HAJIMYUEM HECYIIECTBCHHBIX
OIIMOOK B BHITIOJTHCHUN
1ab0PaTOPHBIX 3aTAHUAX.
Ouenka
«YJOBJICTBOPUTEIHHOY:
BBIMOJTHEHBI HE BCe, HO OoJiee
50% 3amanuii 1abopaTOpPHOI
paboThI, TOTIOTHUTEIBHBIC
3aJIaHUs HE BBITOTHCHBI,
HECBOEBPEMECHHO
MPEIOCTABIICH OTYET O
BBITIOJTHCHUU PA0OTHI.

Ouenka
«HEY/IOBJICTBOPHUTEIHHOY:
BBITNIOJTHEHO MeHee 50%
nmabopaTopHO pabOTHI, HE
BBIMOJTHEHBI JIOMTOJHUTEIbHBIE
3aJlaHus, OTYET O BBITOJHECHUH
paboThI HE MPEOCTABIICH.

Ornenka 3a rpadudeckyro
paboTy IPOBOJUTCS 110

;r(eMa L5 V1.1.14, ¥ 1.2.05 UTOTOBOMY HPOLICHTY
ApAKTCPHCTHIIA Yo001.1,Y001.2, PacuetHo- PE3YyIbTATUBHOCTU
¢usmKo- Vo001.3 rpaduueckas (MTpaBUIIBHBIX OTBETOB)
XHMHYIECKHX 90 + 100% - 5 - oTyn4HO
METOOAO0B aHalInu3a, pa60Ta 80 +89% -4 - XOpOIIO
X KiaccuuKaius, 70 +79% - 3 -
IIpEUMYILIECTBA y,ZlOBJIGTBOpI/I;eHI)HO
nepen JpyrumMu menee 70% - 2 —
MeTOZlaMH, 0011acTh HCYNOBJICTBOPHUTEIBHO
NpPUMEHeHHs «HEYIOBJICTBOPUTEIILHOY:
BBINIOJIHEHO MeHee 50%
OreHka TeCTUPOBAHUS
MIPOBOJIUTCS TI0 HTOTOBOMY
MPOIICHTY PE3yIbTATUBHOCTH
Tera2.2. YV 1.1.14, ¥ 1.2.05 (TpaBUIILHBIX OTBETOB)
OxncmurenbHo- Y001.1,Y001.2, 90 + 100% - 5 - oTmdHO
BOCCTAaHOBUTCIIbHLIC Vo001.3 N 80 ~ 89% - 4 - XOPOILO
peakiuu paKTHYECKOE 70 = 79% - 3 -
Tema2.3. sa/laHue YIOBJICTBOPUTEITLHO
B3auMoeiicTBus TeCVT menee 70% - 2 —
METAJLIOB (CBHIPHS), Keiic-3anaya / HEYJ/IOBJIETBOPUTEIBHO
METaALIHYCCKIX CUTYyallMOHHAas IIpakTnueckne 3aHATHA
IOPOLLKOB C ra3aMu 3a7a4da OrneHKa «OTITUIHON:
- IPYrHMH MPABUIIBHO BBIMOJHCHBI BCE
3aJIaHUsl B COOTBETCTBUM C
BEIIECTBAMU

TpeOOBaHUSIMH, IPABUIHLHO
BBIIIOJIHEHBI IOIIOJHUTEIbHbBIE
3a/1aHUs], CBOEBPEMEHHO
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MPEIOCTABIICH OTYET O
BBITIOJTHCHUH PaOOTHI.

O1eHKa «XOPOIIO»: MPaBUIBHO
BBITIOJTHECHEI BCE 3aJIaHMs B
OCHOBHOM YacTH,
JIOTIOJTHUTENBHBIC 3aIaHHS
BBITIOJIHEHBI HE B ITOJTHOM
o0beMe, PEI0CTaBIICH OTUYET O
BBITIOJTHEHUU Pa0OTHI, THO0 B
Clly4ae HECBOCBPEMEHHOTO
MPEIOCTABIICHHSI OTUETa HITH C
HAJIMYAEM HECYIIECTBEHHBIX
OIMMUOOK B BHIMOJIHEHUN
J1a00PATOPHBIX 3aAHUSX.
Ornenka
«YJIOBIICTBOPUTEIILHOY:
BBITIOJIHEHEI HE BCE, HO OoJiee
50% 3amaHuii MPaKTUIECKOE
3aHATHE, TOTOJHUTETbHBIC
3aJaHus HC BBIIIOJIHCHBI,
HECBOCBPEMEHHO
MPEOCTABICH OTYET O
BBIMOJTHCHUU Pa0OThHI.

Onenka
«HEYJIOBIICTBOPUTEIHHO:
BBINOJHEHO MeHee 50%
MIPAKTHYECKOE 3aHATHUE , HE
BBITIOJTHEHBI JOIIOJIHUTCIIBHBIC
3aJ[aHuUs, OTYET O BBIMOTHCHUU
paboTHI HE MPEIOCTABIICH.

Tema3.1l
DMHUCCUOHHBIN
CIIEKTPaJIbHBII
aHaJm3.

Tema3.2.
PenTtreHoctpykTypH
bII aHaIu3

Tema3.3.
[IepcnexTuBbl
COBEPILECHCTBOBAHUS
METO/OB
AHAJUTUYECKOTO
KOHTPOJIA

V1.1.14,¥ 1.2.05
Vo001.1,Y001.2,
Yo01.3

IIpaxTuueckoe
3aJIaHnue

Tect
Keiic-3amaya /
CUTYyallMOHHAs
3ajayda

Or1ieHKa TECTUPOBAHUS
MIPOBOJIUTCS TIO UTOTOBOMY
MPOLICHTY PE3yJIbTATUBHOCTH
(TpaBUIIBHBIX OTBETOB)

90 + 100% - 5 - oTiHUHO

80 + 89% - 4 - xoporo

70 +79% - 3 -
YIOBIETBOPUTEILHO

meHee 70% - 2 —
HEYJIOBJICTBOPUTEIILHO
[IpakTuueckue 3aHATHS
OlLeHKa «OTIHIHON:
MIPaBUJILHO BBIIIOJHECHBI BCE
3a/1aHHs B COOTBETCTBHH C
TpeOOBaHUIMH, TIPABUIBHO
BBITIOJIHECHBI TIOIOJTHUTEIbHBIC
3aJlaHus], CBOCBPEMEHHO
MPEIOCTaBIICH OTYET O
BEITIOJTHCHUU PAa0OTHI.
OreHKa «XOpOIIOo»: MPaBUIBHO
BBITIOJIHEHEI BCE 3aJaHUS B
OCHOBHOM 4acTH,
JOTIOJHUTEIBHBIE 3aJaHUs
BBITIOJIHEHEI HE B TIOJTHOM
o0Beme, PeI0CTaBICH OTUYET O
BBITIOJTHEHUU Pa0OTHI, 1100 B




ClTydae HECBOECBPEMEHHOTO
MPEJOCTABIICHUS OTYETA WU C
HAJIMYAEM HECYIIIeCTBEHHBIX
ONTHOOK B BBIMOJHEHUN
1ab0paTOPHBIX 3aTAHUAX.
Ornenka
«YIOBJIETBOPUTEIILHOY:
BBIIOJIHEHEI HE BCE, HO Ooee
50% 3amaHuii IpaKTHYECKOE
3aHATHE, TOTOJHUTEIbHBIC
3aJ[aHUs HE BBITOJHEHBI,
HECBOEBPEMECHHO
MPEOCTAaBICH OTYET O
BBITIOJTHCHUU PA0OTHI.

Ornenka
«HEYJIOBIICTBOPUTEIHHO:
BBITNIOJIHEHO MeHee 50%
MPaKTHYECKOE 3aHATHE , HE
BBIMOJTHEHBI IOTTOJTHUTEIHHBIE
3aJaHHus1, OTYCT O BBIIIOJTHCHUN
paboTHI HE MPEIOCTABIICH.

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyrouHas arrecTanus OOYyYarOIIMXCS OCYIIECTBISETCS IO 3aBEPLICHUM H3yYCHUS
JTMCLUIUIMHBI U TIO3BOJIAET ONPEEIUTh KAaueCTBO M YPOBEHb €€ OCBOCHHUSI.

dopma MPOMEKYTOYHOW aATTECTAMU MO JTUCIUILUINHE « XHUMHUYECKAE U (PU3UKO-XHUMHUYCCKUC
METObI aHAIHU3a» - AU PepeHIIMPOBAHHBIN 3a4€T B TPETHEM CEMECTE.

OueHo4HbIE CPeICTBA

PesynbTaTsl 00yyeHus .
AJIsl IPOMEKYTOYHOM aTTecTAlMU

YV 1.1.14, ¥V 1.2.05 Tecr

31.1.20,31.2.12 1. Ykaxxute cCOOTBETCTBUE XMMUUYECKHUX DJIEMEHTOB:
Y001.1,Y001.2,Y001.3 1) MeTATTHYCCKHE;

3001.1,3001.2,3001.3.
2) HEeMeTaJlTH4YeCKHe.

a) N; 6) Cu; B) S; ) Fe; 1) Ni; e) Si; k) Cl; 3) I, u) Na; x) Al
2.3ano/IHUTe NPONYLLEHHbIE CTPOKU: XMMMUYECKME CBOMCTBA
3/1IEMEHTOB U UX COEAMHEHUI HAaXOAATCA B ..... 33BUCMMOCTU OT
... Afpa aTOMOB.
3. Ykaxure MomsipHyto maccy BemiectBa ZN(NOs);

a) 189; 6) 189 r/momnb B) 175 r/mons;

r) 93 r/™MOb.

4. Ykaxure, kakoi 0o0beM 3aHuMaeT 1 Moib rasza azora Ny mpu
HOPMAJIbHBIX YCIOBHSX:

a) 44.8 11; 6) 22,4 1 B) 22,4 M>, 1)
44,8 v,
5. YKaxurte COOTBETCTBHUE:

1) oxcunupr; 2) KHUCIOTHI; 3) OCHOBaHUS, 4)
OJIH.
a) Na,0; 6) NaCl; B) HNOs; r) HCI; 1) Fe(OH)s; ¢) KoSOg4; k)
COg; 3) NaHCOs.
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6. YKaxuTe COOTBETCTBUE:!

1)H2S04 ; 2) HySOs ;5 3) HoS; 4)AI(OH)s ; 5)AI(SO4)s ;
6)FeO; 7)F€203 ; 8)A|253.
a) okcup xenesa (l1l); 6) okcun xenesza (11); B) cepoBompopoiHas
KHCJIOTa; T') CEpPHAs KUCIIOTA;
J1) CepHHUCTas KHUCIOTa; €) TUIPOKCHUJ ATIOMHHHS; X) Cyiabdar
ATIOMUHHS; 3) CYIb(OUT aTFOMUHHMSL.
7. YKaXXUTe€ COOTBETCTBHUE:

1) 51eKTpONINTHI; 2) HERIEKTPOJIUTHI
a) HCI; 6) H,0; B) Oy; 1) caxap; 1) NaCl; e¢) KOH; x) H,COs;
3) BaSO,.
8. YkaxxuTe, Kakue BEIIECTBA MOJIy4yaTcs B pe3yJIbTaTe peakivu:
1) Na,CO3+HCI ; 2) Fex(S04)3+KOH ;
a) CO,, Na,O, NaCI; B) K>S0y, FC(OH)3;
6) NaCl, H,0, CO; ; r) H,SO4, Fe(OH)s.

9. YkaxuTe creneHs okucieHus: xpoma B coenruHeHun NaCrOy :
1) +3; 2)+5; 3) +6; 4) +4.
10. Ykaxxute COOTBETCTBUE BEILIECTB:
1) cnoxxHble; 2) mpocCTHIE.
a) Cu; 6) H,0; B) Oy; r) NaCl; 1) KOH; e) H,COg3; ) CO,.
11. Ykaxkute BaJICHTHOCTh cephl B coenuHeHnn HpSO3:
1) 6; 2)4; 3)2; 4)3.
12. Onpenenute no tabaue .M. Menaeneesa 3apsii aToma
docdopa:
1) +3; 2) +10; 3) +15; 4) +5.
13. Ykaxxure B pAAy TOIBKO KHCIOTHL:
1) H2S, HNOs, HBr;  2) HC1, H2S0s, KCL;  3)HI, HiPOs, NHs;  4)
HCI Os4, CH4, H2S.
14. Br16epure MONIEKyIApHOE ypaBHEHUE B COOTBETCTBUU C
COKpallleHHBIM YpPpaBHEHNEM
Cu? + 20H- = Cu(OH): :
1) CuS04 u Fe(OH)2; 2) Cu2S0s u NaOH; 3)CuCl2 u Ca(OH)2; 4) KOH
u CuwS.
15. Yxaxure tun peakuun: SrC0s = Sr0 + CO2:

1) samemienust; 2) coequHEHUS; 3) pasioXXeHus;

4) obmeHa.
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V1.1.14, Y 1.2.05
31.1.20,31.2.12
¥006.1,Y006.2,Y006.3.
3006.1,3006.2.

Keiic-3axanue
BaMm BbI1aHa cMech MOBapEHHOMU COJH, TTECKa, KEIE3HOTO
MOPOILIKA, JEPEBSIHHBIX OMWIOK, MOJEIUPYIOIIAs MycOp, a TAKXKe
KOMIIOHEHTHI 3TOM cMecH B UMCTOM BHe. [lonbITaiiTech HATH
npocThie U 3PGEKTUBHBIE METO/IbI pa3ICIICHUS ITOU CMECH.
Memoowt pazoenenus cmecu eeuiecme
B npupose HeT YnCThIX BEIIECTB, OHU BCTPEUYAIOTCS B BUJIE
cmecei. CMecr MOXKHO pa3JIeUTh Ha JBE OOJIBIINE TPYIIIIbL:
OJIHOPOJHbBIC U HEOJHOPOIHBIE.
OaHOPOIHBIMU HA3BIBAIOT TAKWE CMECH, YACTULIBI B KOTOPBIX
HEJb3s1 0OHAPYKUTh HA BU3YaJIbHO, HA C TIOMOIIBIO ONTHYECKHX
puOOPOB, MOCKOJIBbKY BEIIECTBA HAXOAATCS B Pa3ApO0IECHHOM
COCTOSTHUU Ha MUKPOYPOBHE
HeonHopoaHbIMu Ha3bIBalOT CMECH, B KOTOPBIX YACTHIIBI MOKHO
0OHApPYXHUTH JINOO BU3YaJIbHO, JINOO C IOMOIIBIO ONTHYECKUX
npubopoB. IIpryém 3T BemecTBa HaXOAATCS B pa3HbIX
arperaTHbIX cocTostHUAX ((azax)
[Tpumepsl cmeceit
HcTuHHbIE pacTBOPHI (IOBapeHHAs COJIb + BOJA, PACTBOP CIIUPTA
B BOJIE)
Cycnensuu (TBEpI0e+KUIKOCTD), HAIPUMEP BOJATTIECOK
TBEpIbie pacTBOPHI, CILUIABBI, HAIPUMED, JTATYHb, OPOH3A.
OMynbcud (KUIKOCThTKUAKOCTD), HAIPUMEP BOAA +KUP
["a30BbI€ pacTBOPHI (CMECH JIFOOBIX KOJIMYECTB U JIFOOOr0 Yncia
ra3oB)
Adpo301H (ra3+XKUIKOCTh), HAIPUMEP TyMaH
Huctumisiius (Boa - ToBapeHHAs COJIb)
®unbTpoBaHue (BoJa-MECOK)
Kpucrannu3zamnus (Boga-caxap)
OtcrauBanue (Boga-Men)
[Teperonka (He(Th).
MarunuTtHas cenapauus (3kej1e30-Me/b)

YV 1.1.14,¥ 1.2.05
31.1.20,31.2.12
¥006.1,Y006.2,Y006.3.
3006.1,3006.2.

KonTtpoubHnas padora
1.251eKTpOTUTHYECKON AUCCOIMAIIMU [TO/IBEPTat0ThCs:
1.NaOH 2.S0, 3.SiO; 4.macno
2 Kakue 13 nepeyrcieHHbIX HOHOB MOTYT HaXOAUTHCS B
pactBope ¢ noHom Ag”
1. NO;3 2.CI 3. CH3COOH 4. CO3”
3.Kakas U3 npuBEIEHHBIX CXEM PEAKIIMHU OTBEYAET KPATKOMY
MOHHOMY YPaBHEHHIO
Al* + 3 OH = Al (OH);
1. AICl; + NaOH =
2. A|203 + HCI =
3. Al,O3 + H,SO, =
4. Al (CO3); + H,0 =
4. Yxaxure pH pactBopa coiu, 00pa3oBaHHOH craboii
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KHUCIIOTON M CUJIbHBIM OCHOBaHUEM

1pH=7 2.pH<7 3.pH>7 4. pH=5,5
5. VYKaxuTe OKUCIUTENNb U BOCCTAHOBUTEIb IIPU
B3aMMOJICHCTBUHU IIUHKA C XJIOPUIOM MEIH

1.zn° 2.Cu** 3.Cu° 4.zn*

6. [Tocrenennoe no0aBiIeHNE TUTPOBAHHOTO PACTBOpA K
JIPYrOMY PacTBOPY Ha3bIBACTCH .,,,,
7. Toukoil 5KBUBaJICHTHOCTH Ha3bIBAETCS MOMEHT OKOHYAHUS

1. peakuuu

2. TUTPOBaHUsA

3. cMelleHue paBHOBECHUS

4. paz0aBieHuUs
8. YcTaHOBUTH NPaBUIIBHYIO MTOCIEAOBATEIHHOCTh ONEpaIiH
BECOBOT0 aHAIH3a

1. bunbTpOBaHNE U TPOMBIBAHHE

2. pacTBOpEeHUE

3. ocaxKkaeHue

4. mpokanvBaHUE

5. BBICYILINBaHUE

6. B3BEIIMBaHHE
9. Mepnas nocyna:

1. 6ropeTka

2. WWIHHIP

3. XUMHUYECKUN CTaKaH

4. xon6a Kenpgana
10. ®u3NKO-XUMHUYECKHE METO bl aHAJIN3a - 3TO

1. hoTOMeTpHUUECKU METO]T aHATIN3a

2. BIEKTPOXUMHUYECKHI METO] aHaTN3a

3. azncopOuus ¥ XxpoMaTorpa@uueckuii aHaJu3

4. TUTPUMETPUIECKHIA

Kpurepun ouenku ougppepenyuposannozo 3auema

—«OTIMYHOY» - TEOPETUIECKOE COJIEPKAHNE Kypca OCBOCHO IOJIHOCTHIO, 0€3 MPOOesioB, YMEHHS
c(OPMHPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON yueOHBbIC 3a/laHUs BBIOJHEHBI, KA4eCTBO HX
BBITTOJIHEHUS OIIEHEHO BBICOKO.

—«XOopomIo» - TEOPETHYECKOe COJAEp)KaHHe Kypca OCBOCHO IIOJNHOCTBIO, 0e3 MpoOesoB,
HEKOTOpble yMeHHs c(OPMHPOBAHBI HEIOCTATOYHO, BCE NMPEAYCMOTPEHHBIE MPOTpaMMON y4eOHBIC
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHUJIbI 3aJaHUN BBIITOJHEHBI C OIIMOKaMHU.

—«Y IOBJIETBOPUTEIIEHOY - TEOPETHUECKOE COJEPIKaHNE Kypca OCBOGHO YaCTUYHO, HO MPOOEITBI
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE YMEHHsS pPaOOThl ¢ OCBOCHHBIM MaTE€pHajOM B
OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MpPOrpaMMol OOyueHHs! Y4eOHBIX
3aJJaHU BBIITOJIHEHO, HEKOTOPHIE U3 BBITIOJTHEHHBIX 3a/IaHUH CONIEPKAT OITHOKH.

—«HeynoBeTBOPUTENHHO» - TEOPETHUECKOE COJEpXKaHHWE Kypca HE OCBOCHO, HEOOXOAUMBIE
yMeHUs He c(hOpMUPOBaHBI, BHITTOJTHEHHBIC YU€OHBIE 3aJaHUs COACPIKAT IPyObIe OMIMOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT YU, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOAbI ObYYEHUA

[Ipy mpoBeneHUM TEOPETHUYECKUX M MPAKTHUUECKUX/Ia0OpaTOPHBIX 3aHSITHNA HMCHOIb3YIOTCS
CJIEYIOIIME NEAArOTHYECKUE TEXHOJIOTUU!

Ne | Ha3Banue Ilenp ucnonb3oBanus | Ilnanupyemsrit Onucanue nopsiika

n/ | oOpa3oBaTenbHON o0Opa3oBaTenbHON pe3yibTar UCIIOJIb30BaHUs (QITOPUTM

0 | TeXHOJOruu (¢ TEXHOJIOTUHU MCIIOJIb30BaHUs IPUMEHEHHU) TEXHOJIOTUU
yKa3zaHUeM aBTopa) / o0Opa3oBaTenbHON B IIPAaKTUYECKOH
aKTHBHbIC U TEXHOJIOTUU npogeccnoHaIbHON
MHTEPAKTUBHbBIE JESTENIbHOCTH
METObI 00YUCHUS

1 | TexHonorus dopmupoBaHUE Pednexcus [TouckoBslii (0OCYKIACHHE)
IIPOEKTHAOMN JINYHOCTHBIX U cpopmupoBanHocTH | KoHcTrpykTopckuii (mouck
JeSTeNbHOCTH MeTaIpeIMETHbIX JMYHOCTHBIX U ONITUMAJILHOTO PELICHNU)
(dxon [ptom, YHUBEPCAIbHBIX METaNpPEeAMETHBIX TexHomornyeckui
VYubam Kunnatpuk) | yaeOHbIX JeiCTBUH, B | yHUBEPCAIbHBIX (BBIIOJIHEHUE

YaCTHOCTH YMEHHU y4eOHBIX AEUCTBUN. | 3aIUIAHUPOBAHHBIX
CaMOCTOSITENIbHO orepanuii)

N00BIBaThH 3HAHUS, 3aKJIIOUUTENbHBIN (aHATIN3
IPUMEHSTh OCO3HAHHO npoliecca 1 pe3ysabTaToB)
UX B IIPAKTUYECKON

NeSITeIbHOCTH,

TOTOBHOCTU HaXOJUTh

peleHne y4yeOHBIX U

COLIMATIBHBIX TIPOOIIEM,

MOTPEOHOCTH U

CIOCOOHOCTH K

CaMOpa3BUTHIO.

2 | UadopmarmonHo- HNupopmannoHHbIN ConpoBoxxieHue [Ipesenranum,
KOMMYHHKAI[MOHHasi | OOMeH npu MaTEpUaJIOB YPOKa | BUAECOPOIMKHU
TEXHOJIOTHUS MOJIFOTOBKE U (BUI€OPONHKHY,

(A.B. lemypoBa) BBIIOJTHCHUH CXEMBI, TaOJIHUIIbI,
nabopaTtopHOit KapTOUYKH)
paboTHI.

3 | 3nopoBbecOeperaroln | -obecrneueHue -Cobmronenue KoHnTpons ocserienus Bo
ast CaHUTapHO- ONTUMAJILHOTO BpeMsl POBEICHUS
Texunonorus (H.K. TUTMEHUYECKOIO BO3YILIHO- 3aHATHS,

CMupHOB) COCTOSIHUS Y4eOHOr0 | TEIUIOBOIO PEKUMA B | IPOBETPUBAHUE;
IIOMELLEHUS ayUTOpUH; ¢bu3KynpTHAY3a;
(ocBemienue, -nojiep>KaHue SMOILIMOHAIbHBIE PA3PAIKU;
IIPOBETPUBAHUE, paboTOCIOCOOHOCTH | CBOEBPEMEHHOE
TeMIepaTypHbIH o0yyaromuxcs Ha 3aBepILEHHE ypOoKa.
PEXUM U TIp.); 3aHATUY;
-[IPOBEJICHHE -[103UTHBHAs
«(pU3KYIBTMUHYTKHY, | ICUXOJIOTHYECKAs
«puskynpTay3sn» Bo | armocdepa.

BPCMS 3aHATUSA,
-HaJIM4YUEC
<«OMOLMOHAJIBHBIX
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Pa3pAIOK»: IIYTOK,
YIBIOOK,
IOMOPHUCTHYECKHX WIIN
MOYYUTENBHBIX
KapTHHOK, TOTOBOPOK,
M3BECTHBIX
BBICKA3bIBAHUH C
KOMMEHTapUsSMH H T.II.

HNHTepakTuBHBIC BoBneuenue kaxaoro | AKTUBHas I'pynnosas nesTenbHOCTh B
TEXHOJIOTUU oOyuaroIerocs B JIeSTEIIBHOCTD yIpaKHEHUX, 00CYKICHHE
00pa3oBaTeNbHbII Ka)KI0r0 O0IIMX perIeHHH
pouecc oOyuarolerocst Ha
3aHSATHH,
00BEKTHUBHOE
OLICHUBaHHE
JeSATEIBHOCTH
oOyyaromerocs Ha
3aHATHH.
Keiic-meton (A. BrisBienue, ot0op 1 | AHanmu3 cuTyauuu U | 3HAKOMCTBO C CUTYyallUEH,
JlonropykoB) peleHre npodJeMHbIX | BEIpaboTKa BBIJICJIEHUE MTPOOIIEMBI,
CUTyalui, [IPAKTUYECKOr 0 MO3IOBOM IITYpPM,
Ocmbicnenue peleHus aHaJIN3 IPUHATHUS
3HAYEHMI J1eTasnen, COBMECTHBIMHU peuenu,
OIMCAHHBIX B YCWJIUSIMU MUHU- Pemenue keiica —
CUTyalluu rpynmn IpeJJI0KEHNE BApUAHTOB

peleHus npooIeMHOM
CUTYAallNH, CBI3aHHOU C
npodeccuoHanbHOM
JIeSITeITbHOCTHIO
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ITpunoxxenne 2

MEPEYEHB TPAKTUUYECKHNX/JIABOPATOPHBIX 3AHSATUM

Pa3nesbl/Tembl Tembl Konuuyecrs | TpeGoBanus
NMPaKTHYECKUX/J1a00pPaTOPHBIX 0 4acoB orocC C1io
3aHATHH (ymeTn)
Pazgen 1. MeToabl XUMHUECKOTO U (PU3UKO-XUMHUYECKOTO 14
aHaJIM3a CBOMCTB U CTPYKTYPbl METAJIJIOB U CILJIABOB
1.3 O6paboTka [TpakTrueckoe 3ansatue Nel 2 Y 1.1.14,
PE3yNIbTaTOB aHATN3a O0paboTka pe3yIbTaToB VYV 1.2.05.
METOJIOM MaTeMaTU4YeCKOM | aHajn3a METOAOM
CTaTUCTUKH MaTEMaTUYECKON CTaTUCTHKU.
1.4I'paBUMETpUYECKUN U [TpakTrueckoe 3ansTue Ne2 2 Y 1.1.14,
TUTPUMETPUUECKUI Bbruncnenus: B XuMHUYeCKUX VY 1.2.05.
METO/Ibl aHATH3a METOJIaX aHaIn3a
JlaGopaTtopnoe 3ansitue Nel 2
Omnpenenenre MacCoBOM JA0JH
BJIaTW B TIPO0OE YV 1.1.14,
KPUCTAJUIOTUAPATA XJIOpUAA VY 1.2.05.
Oapus.
Jlabopartopnoe 3ansitue No2 2
Ornpenenenue oo1Ie V1114
JKECTKOCTHU BOJBI METOZOM vV 12.0 ;
KOMIUIEKCOHOMETPUU
1.5. Xapakrepucruka JlaGopatopHoe 3anaTue Ne3 2 v 1114
(U3UKO-XUMUUECKHUX IIpoBepka 3akoHa v 1 2 0 5’
METOJIOB aHAIN3a, UX CBETOIOIJIOIEHUS
KIaccupuranys, JIaboparopHoe 3ansTHe Ned 2 v 1.1.14
MIPEUMYIIESCTBA IIEPE Omnpenenenne PH pactBopoB y 1 2 0 ;
JApYTruMH MCTOIAMH, Pa3IMYHON KOHLUECHTPALIMU R
00J1aCTh MPUMEHEHHUS [TpakTrueckoe 3ansTue Ne3 2 v 1.1.14
YCTpOoUCTBO U PUHLIAIL y 1 2 0;
JeNCcTBUS (OTOKOJIOPUMETPOB T
Pasznen 2.
[Ipoueccrl OKUCIUTETEHO-BOCCTAHOBUTEIbHBIX peaKLUi
B3aUMOJICHCTBUSI METAJUIOB (CHIPbHSI), METAJTUTMUYECKUX 10
MTOPOIIIKOB € Ta3aMH U JPYTHMHU BEUIECTBAMH
2.1. Xumuueckoe [IpakTrueckoe 3anstue Ned 2 VYV 1.1.14,
paBHOBECHE U TEOPUS CocraBieHue ypaBHEHUI VY 1.2.05.
JJIEKTPOJIUTAYECKON AIIEKTPOJIUTUYECKON
JUCCOLAIIH. JIUCCOLIMAIIUU
2.2. OKHUCIIUTENBHO- ITpakTrnueckoe 3ansatue NeS 2
BOCCTAaHOBUTEJIbHEIC CocraBiieHHE OKUCIUTEIBHO- vV 1.1.14,
peakuuu BOCCTAHOBHUTEIbHBIX PEAKIUI vV 1.2.05.
METOJIOM 3JIEKTPOHHOTO
OanaHca
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[IpakTnueckoe 3anartue Neb

CocraBiieHUE OKUCIUTETBHO- 2
BOCCTAHOBUTEJIbHBIX PEaKIuil
METOJIOM 3JIEKTPOHHO-HOHHOIO
OanaHca. V1.1.14,
[Ipaktuueckoe 3ansitue Neo7 YV 1.2.05.,
OkucIuTeNBHO- 2
BOCCTaHOBUTEJIbHBIN
MOTEHLIUA.
2.3. BaumoneictBust JlaGopaTtopHoe 3ansiTue No5 2
METaJUIOB (CHIPbs), Ornpenenenne coaep>kanus YV 1.1.14,
METAUTUYECKUX Xpoma B CTaJld VY 1.2.05.
MOPOLIKOB C ra3aMu U
JIPYTUMHU BEUIECTBAMH
Paznen 3
dusnueckue MpoIecchl MEXaHHUYECKUX METOI0B TOJTYIECHUS 8
METAJTNYECKUX MOPOIIKOB
3.1 DMUCCHOHHBIH [TpakTnueckoe 3ansatue Ne§,9 4
CHEKTPATbHBIN aHATH3 O3HaKOMJIEHHE C YCTPOMCTBOM, v 1114
MPUHIIMIIOM JAEHCTBUS SKCIpECC- V120 5?
aHaJIM3aToOpa Ha OmpeeNieHUue
yIJeposa U cepbl
3.2.Pentrenocnexrpanbubiil | [IpakTuueckoe 3ansatue NelO 2
aHanm3 O3HaKOMJIEHHE C YCTPOUCTBOM,
MPUHIIMIIOM JAEHCTBUS
PEHTIe€HOCKOIa OT€YECTBEHHOT O
MIPOU3BOJCTBA; YV 1.1.14,
ITpakTnueckoe 3ansatue Nell 2 VY 1.2.05.
O3HaKOMJIEHHE C YCTPONUCTBOM,
MPUHIIUIIOM JIeHCTBUS
PEHTIeHOCKOMa 3apy0eKHOTO
MIPOU3BOJICTBA.
UTOT'O 32
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OBPA3OBATEJILHBIA MAPILPYT

[Ipunoxenune 3

Kontponupyemslie
KonTposnb paszensl (T?'MBI) KounTponupyemsie OuenounbIe cpercTBa
Hasl TOYKa y4eOHOi PE3YIIbTATHI
JUCIUTTNHBI
Nel Pa3nen 1. Meroabl YV 1.1.14,¥ 1.2.05 Kontposnbnas 1 TectoBble
XUMHUYECKOTO U 31.1.20,31.2.12 pabora Nel 3aJlaHus
¢usuko-xumuaeckoro | Yo001.1,Y001.2, 2 TIpakTH4ecKue
aHajM3a CBOMCTB U 3001.1,3001.2. 3aHATHUS
CTPYKTYPBI 3 JIaGopatopHsble
METAJIJIOB U CILJIaBOB 3aHSTUS
Ne2 Paznen 2. Ipoueccel KonTponbnas 1. TecTtoBBIE
OKHUCJIUTEIBHO- pabora Ne 2 3a/aHus
BOCCTAHOBUTEIbHBIX 2. Keiic-3agaua
peakuui Y 1.1.14, ¥ 1.2.05 3 Ha60pan)[pHHe
B3aHUMOJCHCTBU 31.1.20,31.2.12 3QHATUA
METATIOB (CBIPb) ¥006.1,Y006.2,
’ 3006.1,3006.3.
METAITNYECKUX
MIOPOILIKOB C I'a3aMH U
IPYyTUMU
BELIECTBAMHU
Ne3 Paznen3 ®uznueckue | YV 1.1.14, YV 1.2.05 | KonTponbHas 1 TectoBble
MPOLECCHI 31.1.20,31.2.12 paborta Ne 3 3aaHus
MEXaHUYECKHX V006.1,006.2, 2 TIpakTudeckue
MeTonoB noaydenus | 3006.1,3006.3. 3aHATUA
METALTAYECKHUX ¥009.1,009.2, 3 JlaGoparopuble
TIOPOIITKOB 3009.1,3009.2. 3aHATHUS
IMpomexy | JduddepenumrpoBann Hrorosas Tecr
TOYHASA BIi 3a4eT KonTtpoabnasn Keic-3anaua
aTTecTall pabora
ust
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JUCT PETUCTPAIIMUA U3MEHEHUWH U TOMTOJTHEHUI

Ne Paznen paboueit Kparkoe cozeprxanue N3MEHEHHs/TOTI0THEHUS Mara, [oamuck
/n OpOrPaMMBI Ne nporokona [ipencenarens]
3aceqaHus TIK/TIIK
TMK/IILK
Pabouass mporpamma y4eOHOIH TUCIMIUTHHBI «XHUMHYECKHE U
(GU3MKO-XMMHUYECKHE METOIbl aHalIn3a» aKTyaJlu3upoBaHa. B
pabodyIo MporpaMMy BHECEHBI CIISNYIOIIIE H3MCHEHHUS:
3 YCJIOBUS | B cBa3m c  oOHOBIECHMEM  MarepuaidbHO-TexHHUYeckoro | 13.09.2023 r.
PEAJIM3ALINN obecrieuernst 1. MarepuanbHO-TexHHYECKOe  obecneueHue | [Tporokon Ne 1 ‘
YYEBHOU YUTATh B HOBOM PENAKLIUHU: @ //{ gg,;{/
JUCHUTIIMHBI Jlabopatopuss XUMHUYECKHMX U (PU3UKO-XUMHYECKHX METOIOB - 4
m. 3.1 MaTepuansHO- | aHaNN3a
TEXHHUYECKOE MeGenb naboparopHasi;
oOecriecucHue Ph-merp  "Mymptutect  WUIJI-101c  komiuiekToM  Juist
ompeneneHus ph;
Ph-metp skcmiept-ph*;
Becn nemnpepnsie AJ1d-200;
Becsl kyxoHHBIE;
Buckozumerp B3-246 111;
Tepmometpsl TJI pryTHEIE,
Tepmomerp TC-7-m1;
CTOJIBI THTPOBAJILHBIE C HAJICTABKAMH,;
[1kad BHITSHKHON ¢ MOMKOM
3 YCJIOBIA B CBsI3M ¢ npukazamu Munnpocserenns P® ot 21.09.22r Ne 858 | 13.09.2023 r.
PEAJIM3ALTIMN «O6  yTBepxkieHHMM  (elepanbHOTO TepeuHs — yueGHuKoB, | [Ipotoxom Ne 1 B /
YYEBHON JIONYIIEHHBIX K HCIOJIb30BAHUIO TPH pealn3allil HUMEIOLIHX %{[/ﬁ(/&{//
JII/;CZHSI;I HéH/IHbI TOCYJapCTBEHHYIO aKKpPEOHTALMIO 0Opa3oBaTENbHBIX HPOrpaMm
ﬁeT;mH::CKIZOe u HayalbHOrO OOMIEr0, OCHOBHOTO OOIIETO, CPEJHEro OOLIEro
HH(OPMALIHOHHOE obpa3oBaHUs OpraHU3aLUsIMH, OCYIIECTBISIOIIMH
obecreuenue 00pa30oBaTeNbHYI0 IEATEIFHOCTh, H YCTAHOBJICHUS HPENCIHHOTO
peanuzanuu CpOKa UCTIONIb30BaHMS NCKITIOUEHHBIX yueOHnKoB» 1 oT 21.07.23r
HPOTPaMMBEI Ne556 «O BHeceHmn u3MeHeHH B mpmioxeHus Nel m No2 k

npukasy Munanpocsemenust PO ot 21.09.22r Ne 858 «O6
YTBepKACHHU (ellepalbHOTrO MepeyHsi YueOHUKOB, JOMYICHHBIX
K UCIIOJIb30BaHHIO TIPH PeasTH3alli HMEIOLINX FOCYIapCTBEHHYIO

aKKpPEAUTAIMI0O  00pa30BaTENIbHBIX ~ MPOTrPaMM  HAYAIBHOTO
00IIero, OCHOBHOTO 0OIIEro, cpeaHero oOmiero oOpa3oBaHHS
OpraHU3aIMSIMH, OCYILECTBIISIOIMHU 00pa3oBaTeIbHYIO
JIeSITEeNIbHOCTh, M YCTAHOBJCHHUSI  MNPEAEIBHOIO  CpOKa

HCIOJIb30BAHUS UCKITIOUEHHBIX YUSOHUKOBY
. Y4eOHO-METOIUYECKOe U HH(POPMALUOHHOE OOCCIICUCHUE
peanu3aiyu IporpaMMbl YUTATH B HOBOU pelIaKIHH:

OcHOBHas TuTeparypa
1 Ou3KKO-XUMHYECKHE METO/Ibl aHAIN3a : YIeOHO-METOINUECKOe
nocobue / C. JI. bepesuna, B. H. T'opsiuesa, E. A. Enuceesa, T.
W. labatnaa. — Mocksa : MI'TY um. H.D. baymana, 2020. —
44 c. — ISBN 978-5-7038-5411-2. — TeKcT : 37€KTPOHHBIM //
Jlanb : DIEKTpOHHO-OMOMMOTEYHAsT CHCTEMA. URL:
https://e.lanbook.com/book/205403
2 Xumudeckue MeTozbl ananu3a : yueonuk / A. @. XKXykos, B. B.
Kysnenos, O. JI. Camopykosa, A. P. Tumep6aes ; nox pea. O. M.

[erpyxuna, JI. B. KysneuoBoit. - Mocksa : JlabGopaTtopus
sHanmi, 2023. - 481 c. - ISBN 978-5-93208-601-8. - TekcrT :
9JIEKTPOHHBII. - URL:

https://znanium.com/catalog/product/1984059

JIOHOHHI/ITCHBHBIC HUCTOYHHUKU
1 Konnmougnast xumus : npaktukyM / B. E. IIpockypuna, C. B.
Hunosa, A. 5. TperpsixoBa [u ap.] ; MunoOpHayku Poccum,
Kazan. nan. uccnen. texHos. yH-T. - Kazanp : U3g-s0o KHUTY,



https://e.lanbook.com/book/205403
https://znanium.com/catalog/product/1984059

2021. - 96 c. - ISBN 978-5-7882-3047-4. - TekcT : 3IEKTPOHHBII.
- URL: https://znanium.com/catalog/product/2069223

2 BacuibeB, A. B. KauectBenubiii anamu3. JlabopaTopHbIit
MPaKTUKYM yuebHOe mocobme / A.B. Bacmmnes, JI. B.
Konppatsesa, }O. H. Kosans. - XKenesnoropck :Poccus, 2021. -

144 c. - Tekcr : QIEKTPOHHBIH. -URL:
https://znanium.com/catalog/product/1844129
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