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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mnporpamma y4eOHON JUCHUIUIMHBI SIBJSETCS YacThlO IPOrPAMMBbI
MOJTOTOBKM CHEIUAINCTOB CpPEAHEr0 3BeHa B COOTBETCTBUU ¢ DenepaibHbIM
rocyaapcTBeHHbIM oOpazoBarenbHbiM crtangaptom CIIO mo cnenuansHoctu CIIO
22.02.01 Metaiutyprusi 4€pHBIX METAJIOB.

PaGouass mporpamma y4eOHOW IUCHUIUIMHBI MOXET OBITh HCIOJb30BaHA B
JOTIOTHUTENHPHOM TIPO(EeCCHOHATFHOM 00pa30BaHUM U MPO(EeCCHOHATBFHOW MOATOTOBKE
pabOTHUKOB B 00JIACTH METALUTYPrud YEPHBIX METAUIOB TPHU HAIAYUU CPEIHETO
(momHOTO0) 001IeTO 0OpPa30BaAHUAI.

1.2. MecTo y4eOHOM AUCUMILUIMHBI B CTPYKTYpe OCHOBHOW NPo(ecCuOHATLHOM
o0pa3oBaTe/IbHOIl MporpamMMbl: yueOHas  JUCUUIUIMHA «XUMHYECKHEe U (pU3MKo-
XUMHUYECKHE METOJbl aHalIM3a» OTHOCUTCA K MPOPECCHOHAIBHOMY LHKIY U SIBISETCS
o01menpoPecCHOHAIBHON  AUCHUIUIMHOW ~ MPOrpaMMbl  MOJATOTOBKH  CHEIUATHCTOB
CpPEOHETO 3BEHA
1.3. lesan u 3a1a4M y4eOHOI AUCUMILVIMHBI — TPeOOBaHUS K Pe3yJbTaTaM OCBOEHMS
AUCHHUIIMHBI:
Lenv yuebnoii oucyuniunvl: GOPMHUPOBAHUE Y CTYJICHTOB CUCTEMbI 3HAHWUM, YMEHUU U
HAaBBIKOB 10 OCHOBAaM AHAJIMTUYECKON XUMHH, AHATUTUHIECKOTO KOHTPOJIA POU3BOACTBA,
HaIIpaBJICHHOTO HAa aHaJIM3 M KOHTPOJIb KadecTBa ChIPbS M MPOAYKIHMH YEPHOU
METAJTypTUH, 3HAHHE KOTOPBIX HEOOXOJUMO CHELMAIUCTY ISl COBEPLICHCTBOBAHHUSA
TEXHOJIOTHH ITPOU3BOCTBA.

B pe3ynbTaTe 0cBOCHMS TaHHOMN AUCIUIUIMHBI O0YYAIOIIHICS T0HKEH YMeTh:
Y1 npoBoauTh PUMKO-XUMUUECKHUI aHaIN3 METAJIIOB U OLIEHHUBATD €r0 Pe3yJIbTaThl;
Y2 wucnonp3oBaTh XUMHUYECKUE, (UBMKO-XMMHUYECKHE METOJAbl aHallh3a ChIPbs MU
IPOIYKTOB METATyPTHUH.
B pe3synbrate 0CBOCHUS JAaHHOW JUCHUIUIMHBI 00YUYaIOIIUICS JOJDKEH 3HATh:
31 MeTonbl XUMHUYECKOTO M (U3UKO-XMMHYECKOTO aHajdu3a CBOMCTB M CTPYKTYPhI
METAJIJIOB U CILJIABOB;
32 npouecchl OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIMN B3aWMOJIECUCTBUS METAILIOB
(CBIpBS), METAITUYECKUX MOPOILIKOB C Fa3aMH U JPYTUMU BEILIECTBAMH;
33 (¢usuueckue Tmpolecchl MEXaHWYECKHX METOJOB IMOJYYEHHUS METAUTMYECKUX
IIOPOILIKOB.

JlonosTHUTe IbHbIEC TPEOOBAHMS K pe3yibTAaTaM OCBOCHUS Y4eOHOH JUCIUIIMHBI

(BapuaTMBHAA YaCTh):

B pe3ynbpTaTe ocBoeHMs y4eOHOM TUCIUIUIMHBI 00yYaromuiics JOKEH YMeTh:
Y(I)1 BbIOMpaTh palMOHATBHBIE METOJbI aHANW3a, TOJIB30BAThCS J1a00OPATOPHBIMU
npubopamMu 1 000pyAOBaHUEM.
B pesynbrare ocBoeHUsT y4€OHOM TUCIUIIIMHBI O0yJarOUTUNACS T0KEH 3HATD:
3(1)1 coBpeMeHHBIE METOIbI TMPOBEICHHS AHATUTHYCCKOTO KOHTPOJII MAaTEpUaOB
METAJUTYPru4eCcKOro Npou3BOICTBA;
3(/1)2 ycTpoicTBO, HAa3HAYCHHE, MPHUHIMI PAOOTHI MPUOOPOB ISl KOHTPOJS COCTaBa
BEILIECTB.



1.4. Ilepeyenb (popMupyeMbIX KOMIETEHIUI:
O6mue komnetenuu (OK):
OK 1. IlonumaTh CyIIHOCTh M COLIMAJIBHYIO 3HAYMMOCTb CBOEW Oynmymieil npodeccuu,
MPOSIBIIATH K HEW YCTOWYMBBIA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTb, BHIOMpPATH TUIIOBBIE METOMBI U
CrocoObl BBITIOJIHEHUSI TPO(ECCHOHANBHBIX 3a]lad, OIeHUBaTh MX 3(P(HEKTUBHOCTh U
Ka4eCTBO.

OK 3. [IpunumaTth peluieHusl B CTAaHAAPTHBIX U HECTAaHAAPTHBIX CUTYallMAX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiasaTh MOUMCK W HUCHOJIb30BaHUE HHGPOpPMAIMH, HEOOXOIUMOM st
3¢ (GEKTUBHOTO BBINOJHEHUS TNPO(ECCHOHANBHBIX 3aJa4y, MNPOPECCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBaTh  MH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMM B
po(hecCUOHATIBHOM e TENbHOCTH.

OK 6. PabGorarh B KOJUIGKTHBE U KOMaHJE, d(P(HEKTUBHO OOIIATHCS C KOJIJIETaMH,
PYKOBOJCTBOM, TOTPEOUTETSIMHU.

OK 8. CamocCTOSTENIbHO OMNpeAesaTh 3aJaud MPOPECCHOHANIBHOIO U JMYHOCTHOTO
pa3BUTHSA, 3aHUMAThCS CaMOOOpPA30BAHMEM, OCO3HAHHO IUIAHWPOBATH IOBBILICHHUE
KBaJTU(DUKAIIAH.

[Tpodeccunonanbubie komnerenuuu (11K):

[IK  1.1. OcymecTBiIATh TEXHOJOTMYECKHE ONEPALUMU [0 MPOU3BOJACTBY HYEPHBIX
METaJJIOB.

[IK  1.2. HMcnonb30BaTe CUCTEMBI aBTOMATHYECKOTO YIIPABICHHS TEXHOJOTMYECKAM
IIPOLIECCOM.

I[IK 1.3. DOkcmiyaTdpoBarb  TEXHOJIOTHYECKOE U MOABEMHO-TPAHCIIOPTHOE
obopynoBaHue, 06ecrieYrBaroIee MPOIeCC MPOU3BOICTBA YEPHBIX METAIIOB.

[IK  1.4. AHaIM3UPOBATh KAYECTBO CHIPbSl U TOTOBOW MPOIYKIIUH.

[IK  2.1. TlnaHnupoBaTh U OPTraHU30BHIBATH COOCTBEHHYIO JIESTEIBHOCTh, pPaboOTy
noJipa3esieHus, CMEHbI, y4acTKa, Opuraipl, KOJUIEKTHUBA UCTIOJHUTENCH.

[IK  3.1. Ilpunumarh yyactue B pa3paOOTKE HOBBIX TEXHOJOTHH M TEXHOJOTHMUYECKHX
ITPOLIECCOB.

[IK  3.2. YyacTBOBaTh B 00ECIEUEHUH U OLIEHKE SKOHOMUYECKOU 3(h(PEKTUBHOCTH.

1.5. KosimyecTBO 4acoB Ha 0CBOeHUE padoyeil MPOrpaMMbl y4eOHOM JUCHUIIIMHBI:
MakcumanbHol yueOHOH Harpy3ku oOyuyatomierocst 132 yaca, B ToM uucie:

- o0s13aTebHas ayIUTOpHAsl yueOHasi Harpy3Ka oOydaronierocsi 88 4acos;

- caMocCTosTeNNbHas padboTa obyuaromierocs 44 Jaca.



2. CTPYKTYPA M IPUMEPHOE COJIEP)KAHUE YYEEHOM

JANCHUITIJINHBI

2.1. O0bem yueOHOI TMCHUIJIMHBI M BUABI Y4e0HOH padoThI

Bun yuebHo# paboThI Konuuec
meo
uacos
MaxkcumasnbHasi ydeOHasi HAarpy3Ka (Bcero) 132
Oo0s13aTeIbHAS ayAUTOPHAS Y4eOHAasi HATPY3Ka (BCEro) 88
B TOM YHCJIE:
JeKIuu (YpOKH) 34
71a00paATOPHBIE 3aHATUSA 32
PaAKTUYECKHE 3aHATUS 18
KOHTPOJIbHBIE pa0OTHI 4
CamocrosiTeibHas padboTa o0y4awuerocs (Bcero) 44
B TOM YHCJIE:
MOJIFOTOBKA K ayJAUTOPHBIM 3aHATHSAM (M3y4eHUE JIUTEPATyphl 36
N0 3aJaHHBIM TEMaM, HamucaHue pedepaToB, 3cce W Ip.
MUCbMEHHBIX paldoT)
HOJIFOTOBKA K MPOMEXKYTOUYHOM aTTecTaliu 8

Htorosas arrecranus B popMme ougpeperyuposannozo 3auéma B 5 ceMecTpe




2.2. TemaTuyeckuii IVIaH U coJiepPKaHUe Y4eOHOH TUCUMIINHBI

HaumeHoBaHue Conep:xanue yueOHOro Marepuasa, JJadopaTopHsbie p U O0bem | Pesyabrarhr
pa3/iesioB M TeM NpaKTHYeCKUe 3aHATHS, CAMOCTOsITe/IbHasi padoTa 4acoB 00yHennn
00y4aronuxcs
1 2 3 4
BBenenue CopepxaHne yueOHOro Marepuana
Jleknun (ypokn) 2 OK1-6,8
1| IIpaBuia TexHUKH Oe3omacHocTH. OOIIHME CBEACHHUS O
METOJIaX aHaIN3a
CaMocrosiTesibHAsi padoTa 00y4alOIIMUXCH: YTCHHE TEKCTA
y4eOHMKa, HCIoNib3oBanue VHTepHeTa
JMomamuee 3aganue: [1] c. 3-13
Tema 1. Copepxanue yueOHOro Marepuana
Metpoaorusa u | Jlekuuu (ypoxu) 4 OKI-8,
craHgaprTusamus | 2| MeTpoJiornyecKkune XapaKTEepUCTHKH MeTO0/10B 1IK1.4
M€ETOAOB a”HaJ/Jm3a. OcCHOBHEBIE IIOJIOKECHUSA CTaHJapTHU3aUN
AHAJINTHYECKOI0 METPOJIOTMYECKOTO obecrnieueHus METOJI0B
KOHTPOJIA. AHAIUTUYECKOTO KOHTPOJIS.
3| CranaapTu3anusi ¥ MeETPOJIOTHYECKOe obecmedeHne
MeTO/10B aHaJu3a. HopmaTtuBHO-TeXHHUYECKast
JOKyMEHTalusl. AHaJIUTUYECKUH KOHTPOJIb B YCIIOBHUSAX
IIPOU3BOJICTBA.
CamocrosiTe/ibHasi padoTa 00y4aIOIIMXCS: 3
CUCTeMaTHYeCcKasi MpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHO
U CHEIUATbHOM TEXHMYECKOW JHUTEpaTypsbl (IO BOMpPOCaM K
naparpadam)
Jomamnnee 3aganme: 2) [1] c. 146-157; 3) ¢. 157-164
Tema 2. ConeprkaHue yueOHOro MaTepuaia
Teopernuyeckue | Jlekuuu (YpoKH) 2 OK1-6, 8
OCHOBBI 4| TeopeTrnueckne OCHOBBI. XHMHYECKOE paBHOBECHE U
AHAIMTHYECKOM Teopus ANEKTPOJINTUYECKON JUCCOLMALHU B
XUMWH. AHAIUTUYECKUX nporeccax. OxucanTensHo-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
AHanuTHueckue peakuMd B pacTtBopax. llpsamas wu
oOparHast peakiuu. CKOpOCTh XHMHYECKOH peaKIHu.
3aKOH JIEHCTBYIOIIMX MacC U €ro IMpUMEHEHUE B
aHAIUTHYECKOM  XuMuu. DakToppl, BIMAKOLIME HA
CMELICHUE  PABHOBECUM  AHAIMTHYECKUX  PEaKIU.
Koncranta XMM. paBHOBeCHS.  ODJIEKTPOJIUTHYECKAS
JUCCOLIMAITHS.
Hounnsle peakuuu. bydepusie pactBopsl. Ilpoussenenue
pactBopuMocTd. CocTaBieHHE YpaBHEHHH XHUMHUYECKHUX
pEeaKkuuu.
IMpakTnyeckune 3aHsATHA 4 1IK2.1
5 | IlpakTnyeckoe 3anaTHe Nel. CocTaBieHre HOHHBIX
YPaBHEHUN PEaKIHM.
6 | IlpakTnyeckoe 3ansaTHe Ne2.CocTaBieHNE ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil.
CamocrosiTe/ibHasi padoTa 00y4aIOIIMXCS: 3

- CHCTeMaTHueckass mpopaboTKa KOHCIEKTOB 3aHATHH,
yueOHOW U chenuaibHOW TEeXHUYEeCKOW nuTeparypbl (1o




BOMIpocaM K maparpadam, TJiaBaM y4eOHBIX TIOCOOHH,
COCTaBIICHHBIX MPEINO/IaBaATEIIEM)

- obopMIIEHHE TPAKTHUYECKUX padOT, OTYETOB U MOJATrOTOBKA
K WX 3aIIUTe

- BBIITOJIHEHUE YIIPAXKHEHUI

Homaunnee 3aganme: 4) [1] c. 14-50, 57- 64,70-72

5) [1] c. 14-23

6) [1] c. 72-75

Tema 3.
XuMuueckKue
MeETOIbLI AaHAJIH3A.

Conepkanue y4eOHOro MaTepHraia

Jlekunu (ypokmn) 6 OK1-
7| FpaBuMerpudeckuii anaau3.  OGnacTh NPUMEHEHHS, OK6
CYIIHOCTh TPAaBUMETPHUYECKOTO aHalu3a, IPEeUMYIIeCTBa,
KJIaCCH(UKAIUS METOJIOB.
11| Turpumerpuyeckuii ananau3. OOsacTb NPUMEHEHUS,
CYIIHOCTh TUTPHUMETPUUECKOTO aHAJIM3a, MPEUMYILIECTBA,
KJaccu(UKaIus METOJIOB.
15| Meroabl OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOI0 "
KOMILJIEKCOHOMETPHUYECKOTO THTPOBAHMSI.
Knaccugukaiuss MeToI0B, CYIIHOCTh HEKOTOPBIX W3 HHX,
00J1acTh NPUMEHEHMUSL.
JlabopaTropHble 3aHITHSI 12
9-| JladopaTtopHoe 3ansitue Nel. Bs3pemmBanue Ha IIK1.1,1.4
10| ananuTHueckux Becax. OrmpeneneHne MaccoBOM J0JH 1IK2.1 TIK
BJIarM B W3BECTH, MCIOJIB3YEeMOH B METaTyprUuecKOM 3.1-32
IIPOM3BOJICTBE.
131 JladopaTopHoe 3ansitue Ne2. [lpuroroBienue u
14| crammaprusamms pacTBOPOB KHCIOTHI U IENOYH.
161 JladopaTopHoe 3aHsaTHe Ne3. Ompenencnue o0mei
17) sécTkOCTH BOJBI METOZOM KOMILIEKCOHOMETPHUECKOTO
TUTPOBAHMSI.
IIpakTH4eckue 3aHATHSA 4
8 | IpakTuyeckoe 3ansaTue Ne3. Pacuers B
IPaBUMETPUUECKOM aHAIIU3E.
12| IIpakTuuyeckoe 3ansitue Ne4. Pacuers! B
TUTPHUMETPUUECKOM aHaJIH3e.
KonTpoJibHbIe padoThI 2
18| KonrpoabHas padora Nel
Teoperndyecknue  OCHOBBI ~ AQHAJIMTHYECKOH  XUMHHU. OKI-6,8
XuMHYecKHe METOIbI aHaJIn3a. 1IK1.4,
CamocrosiTeibHas padora o0y4aromuxcst 12 g§2'1f]'3
- cHcTeMaTHueckas TMpopaboTKa KOHCIIEKTOB 3aHSTHH, 3(2181?
y4eOHOH W CHEeHMaTbHOM TEXHHYECKOH IJUTepaTyphl (1Mo V{D)3,2

BOMIpocaM K Mmaparpadam, TJiaBaM ydeOHBIX TIOCOOHH,
COCTaBIICHHBIX MPEIO/IaBaTEIIEM)

- odopwiieHne  TaO0OpPaTOPHBIX, MPAKTHYECKUX  PaboT,
OTYETOB U MOJATOTOBKA K UX 3aIIUTE

-UCII0JIb30BaHuE IHTEepHETa, peleHue 3a1ad.

I[OManmee 3aJaHue:

7) [1] ¢.153-157, 165-170

8) [1] ¢.170-171

9-10) [1] ¢.165-171

11) [1] c. 51-54, 65-72, 171-205




12) [1] c. 177-178, 199-201
13-14) [1] ¢. 177-178, 180-182, 184-185, 194-195
15) [1] ¢. 206-220, 65-75

16-17) [1] c. 65-70,206-209

Tema 4.
Ddu3zuko-
XUMHYECKHe
METOAbl AHAJIM3A.

CopepxaHne yaueOHOro Marepuana

JI

eKkMu (YPOKH)

19

(I’OTOMeTpH‘leCKI/Ie METOAbI aHaJIn3a. CYIJ_IHOCTL
(bOTOMeTpI/ILICCKI/IX METOA0B aHa/IM3a

23

DJIeKTpOXUMHYecKue MeToAbl aHaau3a. Kiaccudukamnus
AIEKTPOXUMUYECKHUX METOJI0B aHaJIn3a
(MOTEeHMOMETPUYECKUH, KYJIOHOMETPUYECKHUIA,
KOHJTYKTOMETPUYECKUI u BOJIbTAMIIEPOMETPUYECKUN
METOJIbl aHAJIN3A).

25

Xpomarorpagpuueckuii aHaJamn3. Knaccuduxkanmus,
CYIIHOCTh, OOJACTh NPUMEHEHUS XpPOMaTOrpauUecKux|
METOJIOB aHAJIN3A.

31,34,35
OK-OK3$

J

abopaTopHbIe 3aHATHSA

214
22

JlabopaTopnoe 3anHsiTHe Ned. DOTOKOIOPUMETPUUECKOE
OIIpeJIeJICHUE MOHOB MEJIH.

24

JladbopaTopHoe 3ansaTue NeS. Onpenenenrie pH pactBopoB
pa3JIMYHON KOHUEHTpAL1H.

IIpakTH4yeckue 3aHATHS

20

IIpakTuyeckoe 3ansitme NeS. I3yuyeHue ycTpoilcTBa WU
MPUHIINIA AEHCTBUS (POTOIIEKTPOKOIOPHUMETPA.

26

IIpakTnyeckoe 3anaTtue  Ne6. O3HaKoOMJIEHHE  C
YCTPOMCTBOM W  TIPUHIUIIOM JCUCTBHS  T'a30BOTQ

xpomaTtorpada.

C

yuyeOHOIl W cHenuagbHOM TeXHWYECKOH JHuTeparypsl (1o
BOMIpocaM K maparpadam, TJiaBaM y4eOHBIX TOCOOHH,
COCTaBJIEHHBIX MPETOAABATEIIEM )

K

- UCITIOJIb30OBAHUEC I/IHTepHeTa

I[OMaIIIHee 3aJaHUuE:

19) [1] c. 299-302, ¢.305-314

20) [1] ¢.283-286

21-22) [1] c. 304-314;

23) [1] ¢.230-247, 258-270, 76-82,302-304
24) [1] ¢.232-238

25) [1] ¢.232-238

26) [1] c. 363-385

aMoCTOsITeIbHAsA padoTa 00y4yarommxcst
cUCTeMaThyeckass MpopaboTKa KOHCIEKTOB 3aHSATHUH,

odopmiieHHEe J1TabOpaTOPHBIX PadOT, OTYETOB M MOATOTOBKA
UX 3aIuTe

Tema 5.
duznueckue
MeTOAbI AaHAJIN3Aa

C

oJlep>kaHue y4eOHOTO MaTepuaa

1IK1.1,1.4
HIK2.1 IIK
3.1-3.2

Jlexknum (ypoxn)

27

IMHCCHOHHBIN CHEKTPAJbHBIH aHaJu3. Teopernueckue
OCHOBBI M CYIIIHOCTH METOJOB, 00JIACTh MX NPUMEHEHUS,
IIPEUMYIIECTBA. duznueckue OCHOBBI METOJIOB.
[TponcxoxkaeHne SMHCCHOHHBIX CIEKTpoB. Bo3OyxneHue
CHEKTPaJbHbIX JUHUN. HTEHCMBHOCTH CIEKTpPaJIbHBIX

auHud. CrektpaibHble npubopsl. OTOOp M MOATOTOBKA

31
34,35,0K1-
0Ko,8




po0 JUIsl CIIEKTPAIbHOTO aHAJK3a.

30

ATOMHO-20COpOLMOHHBII aHaIu3.
PenTrenocnekrpajbHbiid aHaan3. Macc-crieKTpajabHbIil
aHaJIM3. AKTMBAallMOHHBIH aHaau3. CylHOCTh METOIOB,
uX  (uU3NYECKWE  OCHOBBI, O00JacTh  NPUMEHEHHS,
npeumytiectsa. [Ipubopsr. [Toaroroska npo6. Th.

IIpakTHYeckHe 3aHATHA 6 1IK1.1,1.4
28| IpakTuyeckoe 3aHaTHe Ne7. O3HaKkOMiIEHHE C HK2.1 TIK
YCTPOMCTBOM W IPUHLUIIOM JCUCTBUSA CTHUIIOCKOIIA, 3.1-32
npuOOpoB  CHEKTporpaduyeckoro aHajiuza, METOIUKON
MIPOBEJICHHS U3MEPEHUN.
29| IlpakTuyeckoe 3ausitue Ne8. O3HakoMieHHE C
YCTPOMCTBOM M NPHUHIMUIOM JACUCTBUSA BaKyyMHOIO
KBaHTOMETPA.
31| IMpakTuyeckoe 3ausitue Ne9. M3ydeHnue ycTpoiicTBa H
MIPUHIINIIA JEHCTBUS MAaCcC-CIIEKTPOMETPA.
CamocrosiTe/ibHasi padoTa 00y4aromIMXCcs )
- cucTeMaTH4ecKass MpopadoTKa KOHCIEKTOB 3aHSTHIA,
yueOHOW U cleluuaIbHOW TEXHUYECKOW JUTeparypbl (110
BompocaM K maparpadam, riIaBaM Y4eOHBIX IOCOOUH,
COCTaBJICHHBIX MPEI0/1aBaTEIIEM)
-COCTaBJICHHE OTIOPHBIX KOHCIIEKTOB
- ucnoibp3oBanue MHTepHeTa
JlomalHee 3aaHue:
27) [1] c.274-276, 279-282, 286-299
28) [1] c. 283-286
29) [1] c. 296-299, 283-286
30) [1] c. 299-305, 345-354, 388-409
31) [1] c. 283-286
Tema 6. Coneprxanne y4eOHOro Marepuasia
Meroan! ananu3a | Jlekuuu (YpokH) 6
MaTepuajioB 32| MeToabl onpeejieHHs] HeMeTAUIMYECKUX BKJIIOYEHUI, VI-V3,31-5
MeTaJLTyPru4ecKor rasoB, yriepoaa, cepbl, (ocdopa H JIerHPYIOLIHMX OK1-OK8
0 MPOM3BO/ACTBA. 3J1eMeHTOB B CIUIaBax. Hewmerammdeckue BKIIOYEHUS,
Crioco6bl  oTOOpa W MOATOTOBKM Npo0O s aHamu3a.
CoBpemenHas anmnaparypa u npubopsl. Biausaue yrinepona,
ceprl, (¢ocdopa U JETHPYIOIUX 3ITEMEHTOB Ha CBOWCTBA
CILIABOB.
33| IIpoueccn OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX|
peaxuuii B3auMO/IeliCTBUSA METAJLJI0OB (cbIpbs),
MeTAJJIMYeCKHX TMOPOIIKOB € Tra3aMH M JIPYIrMMH
BellecTBAMHM.  B3aumopnelicTBue  MeTauioB  (ChIpbs),
METAJUIMYECKUX  TOPOIIKOB C Ta3aMd M JPYTUMH
BeniecTBamu. O0IIMe CBEICHNUS O MeTaJlJIaX U CIIaBax.
39 ®u3nyeckne  mMpomecchl  MeXaHHYECKHX  METOH0B
MOJIy4YeHHs MeTAJLIMYEeCKHUX MOPOIIKOB. MeXaHHUECKUE
METO/bI MOIYYEHUS] METAIITMYECKUX MTOPOIIKOB.
JlaGopaTopHble 3aHATUSA 14 1IK1.1-
v 1.41IK2.1
34| JIaGoparopHoe 3ansaTtue Ne6. OmpenerleHne MacCOBOM 11K 3.1-3.2

J0JIN Xpoma B CIjiaBax Ha OCHOBC KEJIC3a
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35| poToKOTOPUMETPHUIECKUM METOIOM.

36| Jladoparopnoe 3ausitue Ne7. I[lonHBIA XUMHUYECKHI
aHaM3 CIJIaBOB HAa OCHOBE JKeje3a CHEeKTPaJIbHbIM
METOI0M (IKCKYpCHS).

37| Jladoparopnoe 3aHsitue Ne8. PeHTreHocnekTpaabHBIN
AQHAJIN3 [IJJAKOB M METAJTYPrUU€CKOr0 ChIpbs (3KCKypcus).

38| Jladoparopnoe 3ansiTme Ne9. OmpeneneHue MacCOBOM
JIOJIM yIJIepojia, Cepbl B CIUIaBaX Ha OCHOBE jKeje3a Ha
AKCIPECC-aHaIu3aTope (IKCKYPCHsI).

40| JlabopatopHoe 3ansaTHe Nel(. OmnpeneneHue MaccoBOM
- | monn oKcHJa KaJlbLUs B U3BECTH
41| KOMIUIEKCOHOMETPUYECKUM TUTPOBAHUEM.

KonTpoabsHnas padora Ne2

42| OU3NKO-XUMUYECKHE, PU3NIECKHUE METO bl aHAIIN3A.

CamocrosiTesibHasi padoTa 00y4armMXCs

- cHCTEeMaTH4YecKas TpopadOTKa KOHCIIEKTOB 3aHSTHH,
yueOHOW U CHeUHUaTbHOW TEXHUYECKOW JaHuTepatrypsl (o
BOIpocaM K maparpadam, TriIaBaM Yy4eOHBIX IOCOOUH,
COCTaBJICHHBIX MPEINO/IaBaTEIIEM)

- opopmiteHrEe TaOOPATOPHBIX PabOT, OTUYETOB U MOATOTOBKA K
UX 3aIluTe

JlomamniHee 3aganue:

32) [1] ¢.388-390, 393-402

33) [2] c. 278-290, 332-337

34-35) [1] c. 304-314

36) [1] c. 274-276, 279-282, 286-299
37) [1] c. 345-354

38) [1] c. 299-305, 345-354

39) [1] c. 401-403, [2] 332-337
40-41) [1] c. 65-70, 206-209

11

Tema 7.
IlepcnekTUBBI
COBEPLICHCTBOBAH
Hs METOA0B
aHaJM3a
XHMHYECKOT0
cocTaBa
MaTepuaJioB
(mpoaykuum)
MeTAJLIyPru4ecKor
0 NMPOU3BO/ICTBA.

Cogepxanue yaeOHOTO MaTepuana

V1,¥2,31,32
,Y(D)3,3(1)
4,3(I1)5,0K
1_
6,8,1TK1.1,
TK1.4,[TK2.
1,IIK3.1,TTK
3.2

Jleknuu (ypoxkn)

43| ABTOMaTH3aIisi AHAJIMTHYECKOT0 KOHTPOJIsS W eé
HanpaBJjieHus. KOHTpoJb 32 X0/I0M OBICTPOIPOTEKAIONITIX
TEXHOJOTHUYECKHUX MIPOLIECCOB. OcobeHHOCTH
ABTOMATH3AIMKM AHATUTHICCKOTO KOHTPOJIS B YEpPHOM
METAJTypPTUH.

44 OcHoBHbBIE HanpaBJIeHUS COBEpPIIEHCTBOBAHUSA
METO0/10B AHAJIUTHYECKOT0 KOHTPOJIA.

HTorosoe 3ansiTHe.

Vi-¥3,1,
OK1-0OK3$
1IK1.1-1.4
1IK2.1 1IK
3.1-3.2

CamocrosiTeibHasA padoTa 00y4yaommxcst
- cuctemaruueckas mpopaOOoTKa KOHCIIEKTOB 3aHATHUH,
yuyeOHOM W cHenuaabHOM TEXHUYECKOH mauTeparypsl (IO
BOMpocaM K maparpadam, TJiaBaM Y4eOHBIX TOCOOHH,)
COCTaBJIEHHBIX ITPETIO/IaBaATENIEM).

Jlomaminee 3aganue:
43) [1] c. 418-442, 350-352

44) [1] c. 411-412, 418-442

Bcero

132
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. Tpe6oBaHUA K MUHMMAJIbHOMY MATEPHAIbLHO-TEXHHYECKOMY 00ecneyeHUIo
Peanuzamus ydeOHON AUCHUIUIMHBI TpeOyeT Hamuuus y4eOHOro kaOWHETa XMMHH W JabopaTopuu
XUMHUYECKHX U PU3NKO-XUMUYECKUX METO/I0B aHAIIM3A.
KaGunet xumuu
[lepeyenb OCHOBHOTO 00OPYAOBaHUS, YU€OHO-HATIIATHBIX TOCOOUIA:
- KOMIUIEKT MeOemu J1J1sl perno/iaBarens,
- KOMIUIEKT MeOemH JIJIs 00yJaromuxcs Ha 25 MoCcaJI09HbIX MECT,
- TOCKa ayAUTOpHAas,
- KOMIUIEKTHI TabJuIl o o011el, HeOpraHnYeCcKoi, OpraHnYecKol XUMUH,
- yueOnble Tabnuibl "CTpoeHue BemecTna',
- cTeH1bl THGOPMAIMOHHEIE:
"[lepuonuueckas cucreMa snemeHToB .M.Menneneena",
"Tabmuia pacTBOPUMOCTH COJICH, KUCIIOT ¥ OCHOBAaHHUIA B Bojie",
"DIIEKTPOXUMUYECKUN P HAIPSHKEHU METAIIIOB",
"KoandecTBEeHHEIC BEIUYNHLI B XUMUH'",
"ITpaBuiia TeXHUKH 0€30MACHOCTHU TpyJAa B KaOuHeTe XuMuu'"
- IOPTPETHI YICHBIX XUMHUKOB,
- BBITSDKHAS U IPUTOYHAS BEHTUJISIIMS,
- IPUOOP TSl ONIBITOB TI0 XHMHH C DJICKTPUICCKHM TOKOM,
- Habop MoJienelt aTOMOB JJIsE COCTABIIEHUSI MOJIEJICH MOJIEKYJI OPraHUYE€CKIX BELIECTB,
- 00BEeMHBIC MOJICTH METAUIMYSCKUX KPUCTALNTHICCKUX PEIIETOK,
- XUMHU4ecKas ocy/a,
- BCIIOMOTaTeNbHOE 000PYA0BaHUE,
- CIIe0IeXK 1A
- KOMITBIOTED,
- MyJIbTUMEHA-TIPOCKTOP,
- DKpaH HACTECHHBI.
[TporpammHoe oOecnieueHue:
- Microsoft Windows 7 (iumensust Ne61046615, aBropusoBanHbIii Homep aunen3uata 91049631ZZE1410)
- Microsoft Office 2003 (munensus Ne41764220, aBTOpU3OBaHHBIM HOMEp  JHUIEH3UATa
61748179ZZE0902)
— - PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1 year
Educational Renewal License (JIutien3nonnoecornarierue Ne JJOA300419/1-1/175).
JlaGoparopust XUMUYECKUX U (PU3NKO-XHMHUSCKAX METOJOB aHATH3a
[TepeyeHb OCHOBHOTO 000PYIOBaHMsI, yueOHO-HATIISAHBIX TOCOOMI:
- KOMIUIEKT CTIEIMAIM3UPOBAHHON MeOeNu s TIpenoaaBaTes,
- KOMIUIEKT CeMaTu3uPOBAHHON Me0enu sl 00yJaroImuxcs,
- JIOCKa ay/IuTOpHasl,
- cTeHIbl ”HGOPMAIMOHHBIE:
"[Tepuoamueckas cucrema sanemenTos J[.1. Menaeneera ",
"Tabnuua pacTBOPUMOCTH COJIEH, KUCIOT U OCHOBaHUH B Boje",
"[IpaBuia TeXHUKU 6€30MaCHOCTH MPH paboTe B KAOMHETE XUMHHU ",
- BBITSDKHAS U IPUTOYHAS BEHTUJISIINS,
- TEXHOXHMMHYECKHE BECHI C Pa3HOBECAMH,
- TUCTHILISTOP,
- CYIIUJIbHBIN MIKaQ,
- DIIEKTPOILINTA,
- XUMHUYecKas Iocy/a,
- BCIIOMOTaTelIbHOE 000pYy/I0BaHHE,
- XUMUYECKHE PCAKTUBBI,
- MAarHUTHBIE MEIIAJKH,
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- AQpEOMETPBI,
- HarpeBaTesbHbIC IPUOOPHI,
- IpUOOP JUISL OTBITOB IO XUMHUH C AJIEKTPUYECKHM TOKOM,
- PHwmetp naGopaTopHbIi,
- horoxonmopumeTrp KDK-2,
- CTIEIOJICK /1A ¥ CPEACTBA UHAUBUIYATbHOM 3aIIUTHI.
3.2. Uudopmanuonnoe odecrnedyeHue 00ydeHUs

ITepeuenn PEKOMEHYEMBIX y4eOHBIX W3JIaHUM, HNuTepHeT-pecypcos,

JIOTIOJIHUTEIIbHOMW JINTEPATYPHI

JJIeKTPOHHBbIE MCTOYHUKH:

1. Huxutuna, H.T. Anamuruueckas XuMuUs: Y4eOHUK M TIPAKTUKYM IS CPEIHETrO
npodeccuonansuoro oopazosanus / H. I'. Hukutuna, A. I'. bopucos, T. M. Xaxanuna ; o penaxkiuei
H. I'. Hukutunoit. — 4-¢ uza., nepepad. u gomn. — Mocksa : U3narensctBo FOpaiit, 2020. — 394 ¢. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-01463-1. — Tekct : anexkrpoHHslt / IBC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/450685

2. AHamuTHyeckas XUMUs : yueOHoe mocoOue Aisi CpeHero npodecCHoHaIbHOro
obpazoBanus / A. U. Amapues, I'. K. JIynenko, T. I1. AnekcanapoBa, A. A. KazakoBa. — 2-e u3., ucmp.
u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 107 ¢. — (IIpodeccuonanbuoe odpa3oBanue). —
ISBN 978-5-534-07838-1. — Tekcrt : anekrponusiii / OBC HOpaiit [caiiT]. —
URL.:https://urait.ru/bcode/453609

3. AunekcanapoBa, J. A. AHanuThyeckas XuMus B 2 kHUTax. Kaura 1. XuMudeckue MeTo Ibl
aHaM3a : YIeOHUK U MPAKTUKYM JUIS CPEIHEro MpodecCHOHATIbHOTO 00pa3oBanHus /

3. A. Anekcanaposa, H. I'. lNaiinykoBa. — 3-e usn., ucrp. u qorn. — Mocksa : M3garenscTBo KOpaiiT,
2020. — 537 ¢. — (ITlpodeccronansuoe obpazoBanue). — ISBN 978-5-534-10489-9. — Tekcr :
anexktpouusii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450743

4. AnexcannpoBa, D. A. AHaiMTHYecKas XuMus B 2 kHUrax. Kaura 2. ®U3nKo-XuMHUYECKHe
METOJIbl QaHAIHM3A : YICOHUK U MPAKTUKYM JUIS CPEIAHEr0 MpoecCHOHATLHOr0 00pa3oBanus /

3. A. Anekcanaposa, H. I'. I'aiinykoBa. — 3-e u3 ., ucnp. u gon. — Mocksa : U3narensctBo FOpaiiT,
2020. — 344 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-10946-7. — Tekcr :
anekTponusii / DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450742

5. bopucos, A. H. Ananutuueckas xumusi. PacueTsl B KONMYECTBEHHOM aHAIN3€E : Y4EOHUK U
MPAKTUKYM ISl cpeiHero npodeccuoHanbHoro oopasosanus / A. H. bopucos, U. FO. Tuxomuposa. — 3-
e u3/., ucnp. u jgon. — Mocksa : U3natensctBo FOpaiit, 2020. — 146 ¢. — (IIpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-13828-3. — Tekcr : anexkrponnsiii / ObC KOpait [caiit]. —

URL.: https://urait.ru/bcode/466974

IMepuognueckue U3TaAHMUA:

1 Crans. Exemecsaunbiit MEKTYHAPOIHBIN HayYHO—TEXHUYECKUU 51
MpOM3BOACTBEHHBIN KypHal. M: OOO «HMurepmer WHXUHUPUHI». BpIXoauT
€XKEMECSIYHO.

2 Ussectus BY3oB: «Uepnas meramnyprus» HaydHO—TEXHUYECKHI U MPOU3BOJICTBEHHBIN
JKypHaJl. BBIXOIUT €KEMECAYHO

Ilepeuens MeTOAMYECKHUX YKA3aHUIl, pa3padoTaHHBIX NMPeNnoaBaTeseM:
1. Meroauueckue ykazaHHs Uil CTYJEHTOB OYHOH (OpMBI OOY4YEHHS IO BBIMOJHEHHUIO
1abopaTopHBIX paboT.
2. Meroauueckue ykazaHHUsS JUIsl CTYIEHTOB OYHON (OpMBI OOY4YEHHS IO BBINOJHEHUIO
MPAKTUYECKUX 3aJ]aHUI, BHEAYIUTOPHOU CAMOCTOSITEIHHON PabOTHI.
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https://urait.ru/bcode/450685
https://urait.ru/bcode/453609
https://urait.ru/bcode/450743
https://urait.ru/bcode/450742
https://urait.ru/bcode/466974

3.3 O0mue TpeOOBaHNS K OPraHU3aluM 00pa30BaTeJbHOI0 MpoLecca
3aHATUS 1O Y4eOHOW AMCUUIUIMHE IMPOBOAATCA KaK B TPATUIMOHHON (opme, Tak U C
UCITIOJIb30BAHUEM AaKTUBHBIX M HMHTEPAKTUBHBIX ()OPM M METOJOB IPOBEICHUS 3aHATHUI
(pa300p KOHKPETHBIX CHUTYyallUd, TPYMNIOBBIE AMCKYCCHHM, MO3TOBOM IITYpM (MO3roBas
araka) W Jp.), WHPOPMALMOHHBIX TEXHOJIOTHH. B KOMIIIEKTe OIEHOYHBIX CpPEICTB,
METOAMYECKUX YKa3aHMUAX TMPEJCTaBICHBbl 33JaHUs AaKTHBHOIO U HWHTEPAKTHBHOTO
oOyuenwust. KoHCynbTaTHBHAS TOMOIIIb CTYJICHTaM OKa3bIBAETCS €KEHEIEIBHO.

OcBoenn1o HaHHOﬁ AUCHUIVIMHBI TMPEAIIECTBYET U3YYCHHE CICAYIOINUX TUCIHUIIINH.

OvV.09 Xumuu, OVYHA.08 @Dwmsuxku, OVYA.03 Marematuku, OIL05 OcHoB
MeTalTypruyeckoro npousBojactsa, OI1.04 MarepuanoBenenus.
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHU S YUYEBHOU
JUCTIUIIVIMHBI

KoHTponb U OlLleHKa pe3yabTaTOB OCBOEHUS yU4E€OHOW JAMCHUILIMHBI OCYIIECTBISETCS
IPENoAaBaTesieM B IIPOLECCE MPOBEACHUS NMPAKTUYECKUX 3aHATUN U J1aOOpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKXKE BBINOJHEHUS CTYACHTAMHU MHAMBHUIYAJIbHBIX 33JaHUM, MIPOEKTOB,
HUCCIIeI0OBaHUMH.

OneHka kayecTBa OCBOEHMSI Y4eOHOM MporpamMmbl BKIJIFOUAET TEKYLIUI KOHTPOJIb
yCIIEBAEMOCTH, MPOMEXYTOUHYIO aTTECTALIMIO IO UTOTaM OCBOCHHUS JUCIUILTAHBI.

Texymuii KOHTPOJIb MPOBOAUTCS B (OPME YCTHOTO M MHUCBMEHHOTO OIPOCOB,
TECTUPOBAHUS, TMPOBEPKH TOJATOTOBKM pedepaToB, COOOIICHHA, TOKIAIO0B, 3allUTHI
pe3yIbTaTOB BBITIOJIHEHUS JIaA0OPATOPHBIX pabOT, CAMOCTOSITENFHBIX palboT U Jp.

[TpomexyTouHas arrecTaius mpoBoauTcs B popme nuddepeHImpoBaHHOTO 3a4ETa B
S cemecTpe.

Pe3yabTaTsl 00yueHus

Kpurepun oueHku

@®opMBI U METO/IbI
KOHTPOJISA U OLlEHKH

IIK 1.1. Ocywecmensamo
mMexHono0cUecKue
onepayuu no
npoU3800CM8Y YePHbIX
Mema’nos.

3HATh:
31 METOIBI
XUMHUUYECKOTO "u

(U3UKO-XMMHYECKOTO
aHalM3a CBOWCTB U
CTPYKTYpPbI METAJUIOB U
CILIaBOB

32 MPOLIECCHI
OKHUCIIUTEIHHO-
BOCCTaHOBUTEITHHBIX
peakuui
B3aMMO/ICHCTBUS
METaJIJIOB (cBIpbs),
METATHIECKIX
MOPOIIKOB C Ta3aMH H
JIPYTHMH BEIIECCTBAMH
33 dusnyeckue
TIPOIIECCHI
MEXaHHYECKUX
METOJIOB  ITOJIYYCHHUS
METAITUYECKIX
TTOPOIIIKOB

3()1 COBPEMEHHBIE
METOJIbI  TIPOBEIACHHUS
AQHAJTUTUYECKOTO
KOHTPOJISI MaTepHajoB

—BBIOMpAaET METOAbl U CIOCOOBI
pelIeHNs TEXHOJOTMYECKUX 3a/1a4
c COOMI0ICHUEM TEXHHUKHU
0€30MMacCHOCTH IO IPOU3BOJACTBY
4EPHBIX METAIIJIOB

—CO0JII0JIaeT  TOCJEI0BaTENbHOCTh
BBITIOJTHEHUS orepanui B
COOTBETCTBUM C  HOPMaTHBHO-
TEXHUYECKON JOKYMEHTAIUEN
--TPaMOTHO peIllaeT CUTyalluOHHbIE

3a/1a41 C IPUMEHEHUEM
npodecCUOHANBHBIX ~ 3HAHUM U
YMEHUH

—BJIaJI€eT TEPMUHOJIOTUEH,
MIOHATUSAMH, [IPaBUJIBHO ux

ynoTpeOIsieT B OTBETaX
-CaMOCTOSITEJICH MPH BHIMOTHEHUH
IMPAKTUYCCKUX 3aaa4d
-HCTOJB3YET B paboTe MOTyueHHBIE
PpaHEC 3HAHUA U YMCHHA
-TIPOBOJUT  (PU3UKO-XUMUYECKUI
aHaJIM3 METAJUIOB U OLIEHUBAET €T0
pe3ynbTar
-UCIIOJIB3YET XUMHUYICCKHUC, (1)I/I?>I/IKO-
XUMHYECKHE  METOJbl  aHaJIn3a
CBIPbS U IIPOAYKTOB METAJUIypIrUu

- BBIOMpaeT palmoHaIbHbIE
METOABl  aHalu3a,  TOJb3YeTCs
na0opaTOpHBIMM ~ TIpUOOpaMu U
obopynoBaHuEM

Texkymuii KOHTPOJIb!
- OLICHKAa BBIMOJHEHUS
MIPaKTUYECKUX padoT,
- OLICHKAa BBIMOJHEHUS
n1abopaTopHBIX PadoT,

- OLICHKAa BBIMOJHEHUS
CaMOCTOSITEITbHBIX
paoor,

- OIICHKA BBITIOJTHEHUS
KOHTPOJIbHBIX PadoT,

- OLIEHKa BBIOJHEHUS

TECTUPOBAHUS 1o
TEMaM pa3JIeNoB,

- KOMOWHUPOBaHHBIN
METOJ  KOHTpOJsA B
dbopme
VHAWBUIYAJIBHOTO,

(hpOHTAILHOTO OTPOCa,
- OIICHKA BBIMOJIHCHUS
MUCbMEHHBIX  paboT:
COOOIIIECHUI,
pedepatos,
IIpome:xyTouHast
aTTecTanus:
JuddepeHnnpoBaHHbIi
3a4eT
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METaJUTYPTHYECKOTO
MIPOU3BOJICTBA

3(/1)2 YCTPOKCTBO,
Ha3HAYCHWE, MPUHIIMII
paboThl MIPUOOPOB IS

KOHTPOJIA cocTaBa
BELIECTB

Ymers:

Y1 npoBoauth (HhU3MKO-
XUMHYECKUN aHAIN3

METAJIJI0B U OIEHUBATH
€ro pe3ybTaThl

V2 HCITOJI30BaTh
XUMHYecKue, (pusuko-
XAMUYECKHE  METOJbI
aHaImM3a CBIPBS 51
MIPOJYKTOB
METAJLTypTHH

Y1 BbIOMpATH
parMoOHAIbHBIC METO/IbI
aHajii3a, I10JIb30BaThCs
71a00paTOPHBIMU
npubopamu 51
00opyoBaHuEM.

Ha OIeHKYy «OTJIMYHO» CTYACHT
ryoOKO W TPOYHO  YCBOMII
y4eOHBI ~ MaTepuajna, CBOOOJHO
CIpaBisieTCss C OTBETaMH  Ha
BOTIPOCHI. HcuepmnbiBaroie,
MOCJIeI0BATENbHO, YEeTKO u
JIOTHYECKH M3JIaraeT MaTepuat.
PaboTra BbINOJHEHA IOJHOCTHIO, B
COOTBETCTBHUH C TpeOOBaHUSMHU
XUMHAYECKOTO aHaIn3a u
npaBujiaMu pabOThI, TPOSBICHBI
OpPraHU3allMOHHO -  TPYJOBHIC
yYMEHWUS, MOJIICPYKUBAIOTCS
yucToTa  pabodyero  Mecra U
MOPSIIOK.

Ha omeHky «Xopomo» CTyAeHT
UMEeT 3HAaHUS TOJILKO OCHOBHOTO
MaTepuaia, HO HE YCBOWJ €ro
JIeTajen, JOMYCKAaeT HETOYHOCTH
npu orBere. PaboTa BBINOJIHEHA,
ClIeJIaHbl IPABHIIbHBIC HAOIIOICHHS
W BBIBOJB, HO TPH  OTOM
HKCIEPUMEHT pOBE/ICH HE
MOJTHOCTBIO 17001 JIOTTYIIICHBI
HECYILIECTBEHHbIE omubOKu B
pabote c BEIICCTBAMHU u
000pyIOBaHUEM.

Ha OLIEHKY
«Y/10BJIETBOPUTEJIBHO»  CTYACHT
HE 3HAeT 3HAUYMUTEJIBHOM dYacTu
y4eOHOr0 Marepuana, JIOMyCKaeT
CYILIECTBEHHbIE OIINOKHU.
Hapymena noruka uW3JI0KEHHS
Matepuana. PaboTta BblonHEeHa He
MEHee 4YeM HaloJIOBHHY, WU
JIONyIIeHa CYIECTBEHHasl OIINOKa
B XO/A€  OKCIIEpHUMEHTa, B
oopmnenun paboTHlI, B
COONIOACHUM  TpaBWJI  TEXHUKH
6e30macHOCTH Tpu paboTe ¢ Be-
miecTBaMM UM 00OpYy/JIOBaHUEM,

KoTopas WCIIpaBJIseTCs o
TpeOOBaHMUIO.
Ha OLIEHKY

«HEYAOBJICTBOPUTCIbHO»
CTYACHT HC 3HACT 3HAYUTEILHOMI

qaCcTHu y‘-IC6HOl“0 MaTrepuralia,

JOIyCKaeT CYIIECTBEHHbIE
OmMOKH B XOJIe JKCIEPUMEHTa, B
OoO0bsICHEHUH, B  O(hOpPMIICHUH

paboThel, B COOJIIOIEHUU TIPaBUI
TEXHUKU 0€30MaCHOCTH IpU padoTe
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C BEIIECTBAaMH U 00OpYyIOBaHHUEM,
KOTOpbIE HE MOXET HCIPABUTH
Jaxe o TpeOOBaHUIO
IIpenojaBaTes;

- pabora  He  BBIIOJHEHA,
OTCYTCTBYIOT 3KCHEPUMEHTAIbHBIC
YMEHHS.

IIK 1.2. Hcnonvzoeamo
cucmemvl
aA8MOMAMU4ECcKo20
Vnpaenenus
MEexXHON02ULEeCKUM
npoyeccom.

3HaTh:

31 METO/IbI
XUMHYECKOT0 U (PU3NKO-
XUMHYECKOIO  aHaJlu3a
CBOICTB U CTPYKTYpHI
METAJIJIOB U CIUIABOB;
3()1 COBpPEMEHHBIE
METO/IbI MIPOBEICHUS
AHAIUTUYECKOTO
KOHTPOJII ~ MaTepHaJiOB
METAITyprUYeCcKOro
MIPOU3BOJICTBA;

3(0)2 YCTPOMICTBO,
Ha3HA4YCHWE, IPHUHIIUI
paboTbl MPHOOPOB LIS

KOHTPOJIA cocTaBa
BEIIIECTB.

YmerTh:

Y1 npoBoauts pusuko-
XUMHUYECKHH a”Haiau3

METAJJIOB U OLICHHBATH
€ro pe3yJIbTaThl;

Y2 HCIOIb30BaTh
XUMUYECKHUE, (PUBHKO-
XHMHYECKHE METOIbI
aHanu3a CBIPBS 5
MIPOJYKTOB
METAJTypPTHH

--TPaMOTHOE PEILIECHHE
HCIIOJIb30BAHUS CHCTEMBbI
ABTOMAaTHUYECKOT'O YIPABJICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM C
MIPUMEHEHHEM MTPO(HEeCCHOHATIBHBIX
3HaHUU U YMEHUU

-cO0JII0/IaeT TOCIEN0BATEIbHOCTD
BBIITOJIHEHUS onepanuiu B
COOTBETCTBUM C  HOPMAaTHBHO-
TEXHUYECKON JOKYMEHTAIUEN
-CaMOCTOSTEIIbHOCTh IIPU
BBIITOJIHEHUM PAKTUYECKUX 3a7a4

IIK1.3.
Dxrennyamuposams
MexXHON02UYeCcKoe u
NnOObEeMHO-
MPAHCNOpmMHoe
obopyoosanue,
obecneyusaroujee
npoyecc npouzeo0cmea
YEePHLIX MEMAanios.
3HaTh:

- BJIaJICHUE TEPMUHOJIOTHEH,
MOHATHUAMU, IPABUIIBHOC UX
yIoOTpeOJICHHE B OTBETaX

--BBIOOp MeTola M cmocoba
AKCIUTyaTallil  TEXHOJIOTUYECKOTO
u 10,Tb€MHO-TPAHCIIOPTHOTO
o0opynoBaHusi, 00eCeYNBAIOIIETO
MpOIECC MPOU3BOACTBA  YEPHBIX
METaJJIOB c coOroIeHIEM
TEXHUKH 0€30MacHOCTH M COTIIACHO
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31 METOJIBI
XUMHYECKOTO U (hU3HKO-
XUMHYECKOTO  aHalu3a
CBOMCTB H CTPYKTYpHI
METAJIJIOB U CIUIaBOB;
3(0)2 YCTPOUCTBO,
Ha3HAa4YeHHe,  MPUHIUI
paboTel TPUOOPOB ISt
KOHTPOJIS cocraBa
BELIECTB.

Ymernb: Y1 npoBoauTh
(U3UKO-XUMHUYECKUN
aHAJIW3  METAUIOB U
OIICHUBATH ero
pe3yJbTaThl

3aJaHHOM CUTYallu1

1IK1.4. Ananuzuposamo
Kauecmeo  culpbsi U
20Mo6oU NPOOYKYUU.
3HaTh:

31 METO/IbI
XUMHYECKOTO U (hU3HUKO-
XUMHUYECKOTO  aHalu3a
CBOICTB M CTPYKTYpbI
METAJIJIOB U CIUIABOB;
3()1 COBpPEMEHHBIE
METO/TBI MIPOBEICHUS
AHAIUTUYECKOTO
KOHTPOJISI ~ MaTepHaJIOB
METAITyPrUYeCcKOTo
MIPOU3BO/ICTRA;

Ymern:

Y1 npoBoauth pusnKo-
XUMHUYECKHH aHaIN3
METAJJIOB M OIEHUBATh
€ro pe3yibTaThl;

Y2 HCIIOJIb30BaTh
XUMUYECKHE,  (PUBUKO-
XUMHUYECKHE METO/TBI
aHanusa CBIPBS u
MPOJYKTOB METAILTypPTHH
YD1 BBIOMPATH
paroHaIbHBIE METOMIBI
aHaJIM3a, TI0Jh30BATHCS

- BJIAJICHHE TEPMUHOJIOTHEN,
MOHATHUSIMU, TPAaBUIIBHOE UX
ynoTpeOJIeHHE B OTBETAX
-coOroIeHuE
IIOCJIEI0BATEIbHOCTH BBIIIOJIHEHUS
olepanuil B COOTBETCTBUU C
HOPMaTUBHO-TEXHUYECKON
JOKYMEHTalUeN pu aHallu3e
Ka4ecTBa ChIPbSl U TOTOBOM

npoayKInuu

71a00paTOPHBIMU

npubopamu "

000py/IOBaHUEM.

1IK 2.1. IInanupoeamyo u | - BIaJileHUE TEPMUHOJIOTHUEH,
Op2aHU306b16aMb MOHATHUSIMU, TIPABUIIBHOE UX
CcOOCMBEHHYI0 yrnotpeOJeHre B OTBETAX.

desimenbHOCmb, pabomy
noopa3soenenuss, CMeHbl,
yuacmka, Opueaowt,

-yMeHue paboTaTh B IpyIIe
-CBOEBPEMEHHOCTb  BBINIOJHEHUS
3aaHuN
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KOJUIeKmMUsa
ucnoanumerell.

3HaTh:
31 METOJIbI
XUMHUYECKOTO U (PU3HKO-
XHMHYECKOI0  aHajau3a
CBOMCTB U CTPYKTYpBI
METAJLJIOB U CILIABOB;
31 COBpPEMEHHBIE
METO/IbI MIPOBEICHUS
AHAJIUTHYECKOTO
KOHTPOJISI  MaTepUAJIOB
METaJUTypPrHUECKOT0
MIPOU3BOJICTBA
YMeTh:
Y1 npoBoauth (Hpu3MKO-
XHUMHYECKHUHN aHaIu3
METaJIJIOB U OLIEHMBATH
€ro pe3yJIbTaThl

--BBINIOJIHEHUE  caMOaHAlM3a M|
KOpPPEKLHNH COOCTBEHHOMU
NeSTeIbHOCTH  Ha  OCHOBAaHUU
JOCTUTHYTBIX Pe3yJIbTaTOB
-CBOCBpPEMEHHAsi ~ MpOBEpKa M|
CaMOIIPOBEpKa BBINOJIHEHHOMN
paboThl

IIK 3.1. Ilpunumams
yuacmue 6 paspabomre
HOBbIX  MEeXHONIo2Ull U

MEXHON02UYECKUX
npoyeccos.
3HaThb:

31 METO/IbI

XUMHUYECKOT0 U (PU3UKO-
XUMHYECKOTO  aHaimu3a
CBOWCTB U CTPYKTYpHI
METAaJIIOB U CIJIABOB;
31 COBPEMEHHBIE
METO/IbI MIPOBEICHUS
AHAJTUTUYECKOTO
KOHTPOJISI  MaTepHajoB
METaJUTypruyecKoro
IPOM3BOJICTBA;
Ymers:

Y2 UCIIOJIb30BAaTh
XUMUYECKHUE, (PUBHKO-
XUMHYECKHE  METOJIbI
aHamm3a  ChIpbI W
POJYKTOB
METAJLTYPTUU YD1
BBIOMPATH
panroHaIBHBIE METOIBI
aHanu3a, MOJb30BaThCsA
1a00paTOPHBIMU
npubopamu u
000pyTOBAaHUEM.

- BJIAJICHUE TEPMHUHOJIOTUEH,
MOHATHUSIMU, TPAaBUIIBHOE UX
ynotpeOieHue B OTBETAX.

-YMEHUE M0JIb30BaThCSI OCHOBHOU U
JOTIOJIHUTEIBHOU JINTEPaTypOu
-CaMOCTOATEIbHOCTD IIPH ITOMCKE
HE00X0AUMOH HHpOpMaUU
--IPaMOTHOE PELLIEHUE
CUTYallMOHHBIX 3a/1a4 C
IPUMEHEHHEM NPO(PeCCHOHATBHBIX
3HaHUU U YMEHHU

HaxOXJCHUE M  HUCIOJIb30BaHUE
uHpopmanuu st 3PpPEKTUBHOTO
BBIMOJIHEHUST NMPO(EeCCHOHANBHBIX
3a1a4

IIK 3.2. Yuacmeosamw 6
obecneuenuu u oyeuke
SKOHOMUYECKOU

—ydJacTue B 00ECIeYeHUN U OILICHKE
SKOHOMMYECKOH 3(pPeKTHBHOCTH
-YMEHHE MOJIb30BaThCSI OCHOBHOM U
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aghghexmuenocmu.

3HaTh:

31 METOJIBI
XUMHUYECKOTO U (PHU3UKO-
XHMHYECKOI0  aHajau3a

CBOMCTB U CTPYKTYpBI
METAJIJIOB U CIUIaBOB;
3()1 COBPEMEHHBIC
METO/IBI MIPOBEICHUS
AHAJUTUYECKOTO
KOHTPOJISI  MaTepualioB
METaJUTypruuecKoro
IIPOU3BO/ICTBA;

YmMmernb:

Y2 HCIIOJIb30BATh
XumMudeckne,  (husuko-
XUMHYECKHE  METOJBI
aHajam3a CBIPBS "
MIPOJIYKTOB
METaJLTypruu

Y1 BBIOMPATH
paloHaIbHbIE METOIBI
aHajan3a, TMOJIb30BATHCA
1a060paTOPHBIMU
npubopamu 51
00opynoBaHHEM

JIOTIOJTHUTEILHON JTUTEPATypOid

OK 1.

CYUWHOCMb u

Tlonumameo

COYUAIIbHYIO

SHAYUMOCHb ceoell

b6yoyweti
npOos6AAMb K Hell

npogeccuu,

YCMoUu4u8vlll uHmepec.
3HaTh:

—aKTHBHOE M  CHCTEMAaTHYECKOe
ydyacTue B Npo(ecCHOHANBHO
3HaYMMBIX MEPOTIPUSATHIIX
(xoH(epeHI X, TPOEKTAX);
—aHaJau3 UWHHOBAallMM B 00JacTH
npogecCuoHaNIbHON

ACATCIIBHOCTHU

Texkymmii KOHTPOJIb!

- OIICHKA BBITIOJTHEHUS
MPaKTUYECKUX padoT,
- OIICHKA BBITIOJHEHUS
1a00paTOpHBIX PadoT,

- OIICHKA BBITIOJIHEHUS
CaMOCTOSITETIbHBIX
pabor,

- OILICHKA BBIMOJHEHUS

31 METO/IBI KOHTPOJIbHBIX PadoT,
XUMHUYECKOI0 U (PU3UKO- - OLICHKA BBIIOJHEHHUS
XMMHUYECKOTO  aHajau3a TECTHUPOBAHUS 1o
CBOMCTB M CTPYKTYDBI TEMaM pasJiesos,
METAJUIOB U CIUIaBOB; - KOMOWHUpPOBaHHBIH
31 COBPEMEHHBIE METOJZ KOHTpPOJIS B
METObI POBEICHUS dopme
AHATTUTHYECKOTO WH/IMBHyaIBHOTO,
KOHTpOJISI ~ MaTepuasoB (bpoHTaTBHOTO OIpoca,
METaJUTYPTHYECKOTO - OILICHKA BBINOJIHEHUS
MIPOU3BO/ICTBA; NUCBMEHHBIX  paboT:
YMmerTh: COOOIIEHHH,

Y2 HCIOJIb30BATh pedepatos,
XUMUYecKkue,  (pusuko-

XUMHUYECKHE  METOJbl IIpomexyTounas
aHaImn3a CBIPBS u aTTecTanus:
MIPOJYKTOB JuddepeHmpoBaHHbIN
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METaJLTyprun

3a4€CT

OK 2. Opeanuzosvlieams
COOCMBEHHYI0
oesamenbHOCmb,
8b10Upamo munogvle
Memoobl U Cnocobwvl
8bINOIHEHUS
npogheccuoHanbHvlx
3a0ay, oOyeHusamv Ux
aghghexmusnocmo u
Kayecmaeo.

3HaTh:

31 METOJIBI
XUMHUYECKOTO U (PHU3UKO-
XUMHYECKOTO  aHallu3a
CBOMCTB M CTPYKTYpBI
METAJIJIOB U CIUIABOB;
Ymernb:

¥1 npoBoauth GpuU3UKO-
XAMHYECKHI aHanus
METAJIJIOB U OLIEHUBATh
€ro pe3yibTaThl;

YD1 BBIOMPATH
paIMOHATILHBIC METOJIbI
aHayn3a, MOJIb30BaThCS
1a00paTOPHBIMU
npudopamMu u
00opynoBaHHEM

—OIIEHKA Pe3yIbTaTOB PabOTHI;

—BBINIOJIHEHUWE  CaMOaHalu3a |
KOpPPEKLIHNU COOCTBEHHOU
NESTeTbHOCTH HAa  OCHOBaHHUH
JOCTUTHYTBIX PE3yJIbTaTOB;

—IIOJIOKUTENIbHAST ~ JUHAMUKa B
OpraHu3alK JICATEIHHOCTH 10
pe3yabTatam CaMOOIICHKH,
camMoaHaiM3a H  KOPPEKIUH
pe3yiabTaToOB CcOOCTBEHHOM
paboThl

OK 3. Ilpunumamo
pewienus 6
CMAHOapmMHvLX u
HeCmanoapmHbvlx
cumyayusx u Hecmu 3a
HUX OMBEMCmMEeHHOCHb.
3HaTh:
31 METO/IbI
XUMHUYECKOT0 U (PU3UKO-
XUMHYECKOTO  aHaimu3a
CBOWCTB U CTPYKTYpHI
METAaJUIOB U CIJIABOB;
Ymern:
¥1 npoBoauth pusuKo-
XUMUAYECKUH aHaIM3
METaJUIOB M OIICHUBAThH
€ro pe3yJIbTaThI,
Y1 BHIOUpATH
parnroHaIbHBIE METOIBI
aHain3a, I0JIb30BATHCS
1ab0paTOpPHBIMU
npubopamu u
000pyIOBaHUEM.

— IEMOHCTpAIHs
WCTIOJTHUTEIbHOCTH u
OTBETCTBCHHOI'O OTHOIICHUA K
MOPYYEHHOMY JIEeIY;

— IEMOHCTpaIus CIIOCOOHOCTH
IIpUHAMATh peleHus B
CTaHJIAPTHBIX W HECTaHJAPTHBIX
CUTyalusdx MW HCECTH 3a HHUX
OTBETCTBEHHOCTb;

— OLIEHKA PE3yJIbTaTOB PabOTHI;

—CaMOCTOATCIBPHOCTD npu
BBITTOJIHEHUHU TEXHOJIOTHICCKOU
IOCICI0BAaTCIBHOCTHU

npodeccnoHanbHbIX 3aa4
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OK 4. Ocywecmenamo
NOUCK U UCNOIb308AHUE
ungopmayuu,
HeobX00uMol ons
aghghexmuerozo
8bINOIHEHUS
npogeccuonanbHbix
3adav,
npogeccuonanvnozo  u
JUYHOCMHO20 PA3GUMUSIL.
3HaTh:

31 METO/IbI
XUMHYECKOT0 U (PU3HKO-
XUMHYECKOTO  aHaIn3a
CBOMCTB U CTPYKTYpbI
METAJIJIOB U CIUIABOB;
31 COBpPEMEHHBIE
METO/IbI IPOBEIICHUS
AQHATUTUICCKOTO
KOHTPOJSI ~ MaTepHalioB
METAJLTyPrHYECKOTO
MIPOU3BO/ICTBA;

Ymernb:

Y2 HCIIOJIb30BaTh
XUMHYECKHe,  (U3HKO-
XUMHYECKHE METO/TBI
aHaJM3a CBIPBS u
MIPOJYKTOB
METAJLTypPTHH

YD1 BLIOMpATH
paIMoHaIbHBIE METOIBI
aHalu3a, TOJIb30BATHCS

—aKTHUBHOE HCIOJIb30BAHUE
pa3IUYHBIX ~ MCTOYHUKOB  JJIS
pelieHus poeCCHOHATBHBIX
3ajau;

—uHpopmanyst, mnoxoOpaHHas U3
pa3HBIX UCTOYHUKOB B
COOTBETCTBUU C 3aJJaHHOM
CUTYyallUEH;

—HaxXxO0XJIEHHE W HCIOJIb30BAHUE
napopmanuu s 3HPEKTUBHOTO
BBITIOJTHEHUST TPOPECCHOHATHHBIX
3ajau;

—CaMOCTOSTEIbHOCTh TIPH TOUCKE
HeoOxomuMon nHpopmanmm;

—pe3yabTaTUBHOCTh TIOMUCKA

71a00paTOPHBIMU
npubopamu u
000py/1I0BaHUEM.
OK 5. Hcnonvszosame |—uCmonb30BaHHEe HHPOPMAIIMOHHO-
ungopmayuonHo- KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
KOMMYHUKAYUOHHbIE B npogeccuoHaIbHON
MexHON02UU 6 | NeATeNbHOCTH;
npogeccuoHanbHol —HCIIOIB30BAHUE DIIEKTPOHHBIX U
OessmenbHOCmu. HHTCPHET PECYPCOB,;

3HaTh:

31 COBpPEMEHHBIE
METO/IbI MIPOBEICHUS
AHAJTUTHYECKOTO
KOHTPOJISI  MaTepUaJIOB
METaJUTypTUIeCKOTO
MIPOU3BOJICTBA;
YMeTh:

Y2 HCII0JIb30BaTh
XUMUYECKHE, (UBHKO-
XHMHYECKHE METOIbI

— IEMOHCTpAIHs HaBbIKOB
HCIOJIb30BaHUs MH(POPMAIIMOHHO-
KOMMYHMKAI[UOHHBIE TEXHOJIOTHH
B npodeccroHanbHOI
NESTENBHOCTH;

—HAaxXOXJEHHEe M UCIOJb30BaHUE
uHpopmanuu st 3pPEeKTUBHOTO
BBITOJIHEHUST TPO(HECCHOHATBHBIX
3aja4
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aHaiamn3a CBIPbs u
IIPOJYKTOB
METaJLypruu

OK 6 Pabomamv 6
KOJLleKmuge u Komauoe,
aghghexmuasno
obwjamucs ¢ Koane2amu,
PYKOBOOCMBOM,
nompeoumensimu.
3HaTh:

31 COBpPEMEHHBIE
METO/TBI MIPOBEICHUS
AQHAIUTUYECKOTO
KOHTPOJISI  MaTepUAJIOB
METAITyPrUYeCcKOro
MIPOM3BO/ICTRA;

Ymernb: Y1 npoBoauTh
(UBUKO-XUMHYECKUI
aHaJIU3  METAUIOB U
OIICHHUBATH ero
pe3yNbTaThl;

—aKKypaTHOCTb B paboTe;

— IEMOHCTpALHs
HCIIOJIHUTEIBHOCTH "
OTBETCTBEHHOTO OTHOUICHHS K
IIOPYYEHHOMY JIEI1Y;

—IPOSIBIISITH JIENIOBYIO KYJIBTYPY;

—COO0JTII0/IEHUE YTUYECKUX HOPM;

—CBOCBPEMEHHOCTh  BBITIOJHEHUS
3aJJaHNMH;

—yMeHue paboTatb B  TpYIIIE,
3BEHE;

—3¢¢dextuBHOE, OecKOH(IUKTHOE
B3aUMOJICICTBUE B  y4eOHOM
KOJUIEKTHBE

OKS8. Camocmoamenvro
onpeodensimo 3a0aqu
npogeccuonanvnozo  u
JUYHOCMHO20 PA36UmMusl,
3aHuUMamocs
camoobpazosanuem,
OCO3HAHHO
NIAHUPOBAMb
nosviuieHue
Keanugpuxkayuu.

3HaTh:

31 COBPEMEHHBIC
METO/TBI MIPOBEICHUS
AHATATUICCKOTO
KOHTPOJISI  MaTepUaJIoB
METAJLTyPTHIECKOTO
MIPOU3BOJICTBA;

Ymersn:

Y1 BHIOUpATH
paroHaIbHBIE METOIBI
aHaJM3a, TMOJIb30BaTHCS
71a00paTOPHBIMU
npubopamu u
000pyTOBAaHUEM.

—BBINIOJIHEHHWE ~ CaMOaHalu3a |
KOppEKLUU CcOOCTBEHHOM
NEeSTeIbHOCTH  HAa  OCHOBAHHH
JIOCTUTHYTBIX PE3yJIbTAaTOB;

—rpaMOTHasi  KOPPEKTHUPOBKA U
CBOEBPEMEHHOE yCTpaHEHHUE
JOMYIIEHHBIX OIMMOOK B CBOEH
pabore;

—o0ocHOBaHMEe  BbIOOpa  3aaay
po¢eCCuOHAIBHOTO "
JTUYHOCTHOTO Pa3BUTHS;
—IOJIOKUTENbHAsT ~ JUHAMUKAa B

opraHu3annu ACATCIIBHOCTU I10

pe3ynbraram CaMOOIICHKH,
caMoaHamM3a W KOPPEKIHU
PE3yNIbTaToB COOCTBEHHOI
paboThI
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