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1. EJIM 1 3BAJIAYH OCBOEHUS JUCHHUITJIMHBI

1 lean u 3aaa4u 0OCBOEHMSI M CIUIIJIMHBI
1.1 Hean ocBoeHusi AUCHUIIMHBbI: O3HAKOMUTH CTYJEHTOB C COBPEMEHHBIMH METOJAMHU

HCCICI0BaHUs METAIJIOB U CIIJIaBOB.

1.2 3agauun ocBOEHUN TUCUMILIMHBI (MOTYJIs1):

. ¢bopMUpOBaHHE TPEICTABICHUNH O COBPEMEHHBIX METOAAX HCCIEIOBAaHUI METAIJIOB U
CILJIaBOB;

. npruoOpeTeHne HEOOXOAUMBIX 3HAHWN O 3aKOHOMEPHOCTSX BBIOOpA ONTUMAIBHBIX METOJIOB
UCCIIEI0BAHNS METAJUIOB U CILJIaBOB;

. (dbopMUpOBaHHE  HAaBBIKOB npuOOpPHOrO  HCCIEIOBAaHUS ~ METalIOB, CIUIABOB U
METAJIONOKPBITUI.

2. MECTO JUCIHHAILIAHBI B CTPYKTYPE OBPA3OBATEJBHOM INPOT'PAMMBI

Vyebnas gucummimHa (moxayias)  B1.B.OJL  10. ®Du3duko-XxUMHYECKHE  MeTO/bl

HCCICIOBAHUA METAJJIOB M CILIABOB BKJIIOYUCHA B NECPCUCHD 0053aTeNbHBIX JUCHHUIIINH 0azoBoii

gacTu 00pa3oBaTEeNIbHON MporpaMmbl 1O HampasieHuto moarotoBku 18.03.01 Xumudeckas
TEXHOJIOTHSI, HAPABJICHHOCTh « T €XHOIOTHUS AIEKTPOXUMUYECKUX TTPOU3BOICTBY.

Jucnunnuna peanusyercs B cootBeTcTBuu ¢ TpeboBanusimu GI'OC, OIT BO u VII, no
JAHHOMY HAINpaBJICHUIO MOJATOTOBKH.

JUis yCHelmHoro oCBOEHUs AMCLMILUIMHBI CTYJEHTY HEOOXOIMMBI 3HAHUS KYypCOB (U3HKH,
METaJUIOBEJIEHUs] U MaTepuajoBeACHUs, oOwel, Qu3nueckoi, TEOPETUUECKON 3IEKTPOXUMMHU,
KOPPO3HUH U 3aLIUThl METAJLIOB.

IIpuoOpereHHble 3HaHNUST HEOOXOUMBI [UIs BBIIOJHEHHs OaKaJaBpCKUX paboOT B pa3IMYHbIX
ANEKTPOXUMHUYECKHUX ITPOU3BOICTBAX

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

3.1. Ilponecc u3ydeHus NUCUUIUIMHBI (MOJyJIsl) HalpaBiieH Ha (OPMUPOBAHUE BJIEMEHTOB
CIIEAYIOIMX NpodeccnoHadbHbIX KomneTeHuil B cootBeTcTBUU ¢ OIl BO mo cnenumansHOCTH
18.03.01 Xwumuueckas TEXHOJOTMS HANpPaBIEHHOCTh «TE€XHOJIOTHA 3BIEKTPOXMMHUYECKHUX
IIPOU3BOJICTBY.
ITK-5 CriocobeH k opranuzanuu (pU3NKO-XHUMHUYECKUX aHAINW30B, paboT MO HCCIIEOBAaHUIO CBOMCTB
MaTepHaoB



dopMHUpOBaHUE YKAa3aHHBIX KOMIIETEHIIUH pa3merieHo B Tadnuue 1.
Tabmuia 1 — ®opMupoBaHrUE KOMIIETCHIIMI TUCIUTLTHHAMA

Haumenosanue CemecTpsl (HOPMHUPOBAHHS JTUCIUATUIIAHBI
JUCHUTUIAH, GOPMHUPYIOLIHX
KOMIIETEHITHIO 1 2 3 4 5 6 7 8
COBMECTHO

IIK-5

MarepuanoBeieHUE U 3aIATa OT
xopposuu (b1.B.0O/1.5)

Du3uKo-XUMUYECKUE METOAbI
WCCJICIOBAHMS METAIOB U
criaBoB (b1.B.OJ1.10)

TexHoMOTHYECKas! MPaKTHKA
(B2.I1.1)
Hay4Ho-uccnenoBarenbekast
pab6ora (b2.11.2)

[ToaroroBka K nporeaype
3aIIUTBl W 3allUTa BBITYCKHOW
KBATM(UKAIIMOHHON paboThl
(B3.11.1)




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas Tpya0EMKOCTh ITUCHIUILIMHBI cocTaBisieT 4 3ad. en. 144 vaca, pacnpeeneHne 4acoB
0 BHJIaM pabOT U ceMecTpaM IPECTaBICHO B Ta0HIIE 3.

Tabnuna 3 — Pacnpenenenue TpyIoEMKOCTH TUCIUILIMHEI 110 BUAaM paboT 1Mo cemecTpam

TpyaoemkocTh B 4ac.

Buj yueOHoii paGoThbl Bcero B T.4. 110 cemecTpam
gk 8 cemecTp

dopmMaT U3ydeHusl TUCHUTLIHHbI OYHast

Oo0masn TPYA0EMKOCTb 144 144
JMCHHUIUIMHBI 110 Y4eOHOMY TUIaHY

1. KonrakTHas pa6ora: 56 56

1.1. AyaurtopHasi pabdoTa, B TOM 50 50

quCJIe:
3aHATHUSA JeKIMOHHOTO THMa (JI) 20 20

3aHATUS ceMuHapckoro Tuma (I13-
CEeMUHApBbI, IPAKT. 3aHATHI U AP)

naboparopubie padboTsl (JIP) 30 30
1.2. BHeayauTtopHasi, B TOM 6 5
qucJIe

KypcoBas pabora (mpoekt) (KP/KIT)
(KOHCYJIbTAIINSI, 3AIIUTA)

TEKYIIUH KOHTPOJIb, KOHCYJIbTAIIUU
10 JIMCUIUTUINHE

KOHTaKTHast pabota Ha
npoMexyTouHoM KoHTpoJie (KPA)
2. CamocrositeqibHast  padora
(CPC)

pedepar/scce (MOATOTOBKA) - -
pacu€THo-Tpadudeckas paborta
(PT'P) (moaroroBka)

KOHTpOJIbHas paboTa - -
KypcoBas pabota/mpoext (KP/KII)
(moaroToBka)

CaMOCTOSITEITEHOE U3ydeHHe
paszenos, CaMOIOJTrOTOBKA
(mpopabotka u NOBTOPEHHE
JIEKIIMOHHOT'O MaTepuana u
MaTepuaiga y4eOHHMKOB U Y4eOHBIX 61 61
MOCOOUi, [IOJrOTOBKA K
JTa0OpaTOPHBIM W TPAKTUYECKUM
3aHATHUAM, KOJJIOKBUYM H T.JI.),

B T.4. HOATOTOBKA K 3a4€Ty
ITonroToBka K 9k3aMeHy (KOHTPOJIb) 27 27




3.2. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 AN CHMILJIMHE, COOTHECEHHBIX ¢ INIAHMPYEeMbIMH pe3yabTaramu ocBoenust OI1

Tabnuma 2 — [lepedyeHp MIaHUPYEMbBIX PE3yJIBTaTOB O0yUEHUS IO JUCIHUILTUHE, COOTHECEHHBIX C IJITAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHUS

KO}I U HAUMCHOBAHHUEC KOMIICTCHIIMU

Koa n
HAaNMEeHOBaHHE
HHIMKATOpa
JOCTHKEHHS
KOMIIETEeHITNH

IInanupyemsle pe3yJbTAThl 00y4eHHUs MO JUCHUNIIMHE

OuneHo4HBIE CPEeACTBa

Texkymero
KOHTPOJISA

IIpoMeskyTo4HOI
aTTecTaluu

Tun HpO(l)eCCI/IOHaHLHOﬁ JNEATEILHOCTU — TEXHOJOTHUECKUM

TpynoBast ¢pynxmus: B/01.4 (IIC 31.008 ) B/01.4 OcymecTBieHne KOHTPOJIS U IPOBEACHHE XUMHKO-(QH3UYECKUX aHAIN30B PACTBOPOB, MaTepUajioB, KOMILIEKTYIOIIIX/00pa31ioB
U3JIeTIN, CTAaHAAPTHBIX 00pa3IloB MaTepUaJIOB

IMK-5 Crnocoben k opranmzanuu ¢usuxo- | UIIK-5.1. 3HaTh: npupony | YMerh: BbIOMpaTh | Biamersb: Bonpocsr g | Bompocsr IS
XUMHUYCCKHUX aHaJIU30B, pabot mo | OcymiecTBiser (PU3UKO-XUMHYECKUX | METOIHKY aHalu3a | METOJaMM YCTHOTO YCTHOTO
HCCIICIOBAaHHUIO CBOCTB MaTepPHAajIOB (U3NKO-XIMHUYIECKUX | TIPOIECCOB, TSt 3aJaHHON | TpOBEICHUSA cobecenoBaHus: | cobeceIOBaHUS:
aHAJU3BI MAaTEPHAJIOB | MPOTEKAIOIINX B | aHaJIUTUYCCKOMH XUMHYECKOTO OHUJICTHI OUJIEeTHI
MaTepHaie o | 3aJa4y¥ W BBIIOJHUTH | aHAJIH3a U
JICHCTBHUEM TEIUIOBBIX | €€ DKCIEePHUMEHTAIFHO | METPOJIOTHIEC
u MEXaHHYECKHX | ¢ MOJyYCHUEM | KOW
Harpy3oK; pe3yNbTaToB 00paboTKHU ero
AHATMTHYECKUX pe3yNbTaTOB.
OIpeesIeHu c
HEOOXOUMBIMH
METPOJIOTHYECKUMHU
XapaKTePUCTHKAMU
HIIK-5.2. IIpoBoaut | 3HATh: OCHOBHBIE YMmerh: Baangern: Bonpocs! nns Bomnpocsr s
paboTh 0 | METOIBI M IPUEMBI KOHTPOJIHPOBATh METOJaMHU YCTHOTO YCTHOTO
HCCIEIOBAHUIO mpo6ooTdopa u HM3TOTOBJICHUE HCCIeOBaHUS coGecenoBaHus cobecem0BaHUS:
CBOWCTB MaTepHAIOB | TMPOOOIIOATOTOBKH 00pa3moB m3 3aKOHOMEpPHOCT | . o OUJIETHI
aHATU3UPYEMBIX KOMILIEKTYFOIITIX U CTPOCHUS
0OBEKTOB; W3IeNni B KPHUCTAJLTHYECK
HHCTPYKIIMH 110 COOTBETCTBHUH C X
IKCIUTyaTaIiH, TpeOOBaHUSIMHU HEKPUCTAJLTHYE
00CITy)KUBAHUIO U TEXHOJOTHYECKOH U CKHX
BBITIOJTHEHHIO KOHCTPYKTOPCKOM MaTepHaJIOB;
HU3MEPEHUH Ha JIOKYMCHTAI[HH; METOIaMHU
npubopax; METOIWKA | KOHTPOJIHPOBATH OTpeIeIeHUs
MIPOBEACHUS XUMHUKO- | IEPUOJUIHOCTH busngeckux
(usnaeckux MIPOBEICHUS CBOMCTB
aHAJIM30B Ha HCTIBITAHUIH (TUTOTHOCTH,
CXOIUMOCTh CTaHIAPTHBIX 00Pa3IOB | JICKTPO- U
pe3yIbTaToOB MaTepHaJIoB; TEILIOTPOBOJIHO




BHYTPEHHETO U

BHEIITHETO KOHTPOJIS;
BHIBI 000PYIOBaHUS
Y TIPUHIIAIIEL PaOOTHI

KOHTPOJIHMPOBATh
MPOLIECC MPOBEACHUS
AHAIIM30B PacTBOPOB,
MaTepHajoB U
KOMILIEKTYIOMINX/00pa
31[0B U3JEITHH B
COOTBETCTBUH C
METOAAMH H
METOJMKAMU
WCTIBITAaHUH;
KOHTPOJIMPOBAThH
pacueThl pe3yabTaToB
WCIIBITAaHUN
MaTepHaJioB B
COOTBETCTBHUH C
TpeOOBaHUSIMH
KOHCTPYKTOPCKOH 1
TEXHOJIOTHYECKOM
JTIOKYMCHTAITH;
KOHTPOJIMPOBATh
Pe3yNbTaTHI,
MOJIYYCHHBIC TIPU
HCTIBITAHUN
MaTepHasoB;
OTCJICKHUBATH
CXOJIUMOCTh
pe3yIbTaTOB
BHYTPECHHETO H
BHEIITHETO KOHTPOJIS
TIPOBEICHHBIX XHMHUKO-
(hM3NYECKHUX aHAIIN30B,
OTIpEJIeNATh
MOKa3aTeJ N KauecTBa
PacTBOpOB,
MaTepHasoB,
KOMIUIEKTYIOIIHNX/00pa
31I0B U3/JENUN B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
TEXHOJIOTUYECKON U
KOHCTPYKTOPCKOM
JIOKYMCHTAIIH

CTH,
3aBUCHMOCTH
COTIPOTHBIICHUS
oT
TEeMIIepaTypsl U
T.I1.)
MaTepHaJIoB;
METOJaMHU
OLICHKH CBOMCTB
MaTepHUaJioB
MyTEM CHATHS U
00paboTku
TEXHOJIOTHYECK
UX Mpoo;
CHCTEMATHKOU K
KIaccupuKaIme
A MeTaJlIoB,
CILJIaBOB




4.2. ConepxxaHue TMCUMILUIHHBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Tabmuma 4 — Coaepkanue TUCHUTUTNHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM

IInanupyembie Buasbl yuedHoii padoTsl (4ac)
(KOHTpOJIMpYyeMble) KoHTaKkTHas pa6oTa s 5 Hanvenopanme HanmeHoBanue
pe3yabTaThl 2 < pa3padoTaHHOIO
=« Z HCIOJIb3yeMBbIX AKTUBHBIX H
oceoennusi: ko YK; o g e D1eKTPOHHOr0
HaumeHoBaHHE pa3aeioB, TeM = 3 Eeog Bug CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 2 | = g a3e e Kypca
= so b |EoFESE 00pa3oBaTeTLHBIX
HHIHKATOPbI = 220 |EEgE &3 . (Tpya0eMKoOCTh B
& S Z¢e |22 g S= X TEXHOJIOT M
JOCTHKEHHUSI o = ® |= =l > yacax)
. = < 2 | B = =
KOMIIeTeHIIUM = = @) ©
8 cemectp, (4 kypc)
IK-5 Paznenl.Beenenue [IpezenTarus Koncnekr nexiuit
HUIIK -5.1 Tema 1.1. Tema 1.Ilpeamer kypca, | 2,0 - - 2,0 TlogroToBka K JIEKIUAM
MIIK - 5.2 €ero CBSA3Db c IPYTHMHA [6.1.1], [6.1.2], [6.1.3]
JUCHUIUIMHAME  y4eOHOTO IIIaHa,
3HAYCHHUE B IOJATOTOBKE
OakanaBpoB, 0030p MHPOBOW
JUTEPATypy Mo Kypcy.
CamocrosiTeIbHAsI paboTa 1o 2,0
ocBoenmio 1 pazgena:
Htoro no 1 pazneny 2,0 - 2,0
TIK-5 Paznmen 2 O0mue cBeneHnss 00 OCHOBHBIX CBOMCTBAX METAJUIOB CIulaBoB M | [logroroBka k Jekmwmsam | [IpeseHTanms KoHcrekt nexmumia
HIIK - 5.1 METAJUIOTIOKPBITHIH [6.1.1],[6.1.2], [6.1.3]
UIIK -5.2 Tewma 2.1. BnusiHUE pa3imnIHBIX 2,0 2,0
(hakTOpOB Ha COCTaB, CTPYKTYpY U
CBOIICTBA METAJIJIOB U CILIABOB.
Tema 2.2.MeToabl UCCIIENOBAHUS 2,0 6,0 9,0
COCTaBa U CTPYKTYpPhl METAJJIOB U
CILIABOB.
CamocrosiTeabHasi pabGoTa 10 11,0

OCBOEHMIO 2 pasaejia:




Ilnanupyembie

Bunel yueonoii padorsl (4ac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yJbTaThl o < pa3padoTaHHOTO
5 x5 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o g e D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM = 3 Eeog Bug CPC HHTEPAKTHBHBIX
OIIK; IIK n = e 2 | = g a3e e Kypca
= Sk |EoBE8E 00pa3oBaTeTLHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKocTh B
< SZ¢e |22 g S=x TeXHOJIOTHii
JOCTHKEHUSI o S ® | = =l > yacax)
” = < 2 (s I [
KOMIIeTeHIIUM = = ®) ©
Hroro no 2 pa3neny 4,0 6,0 11,0
IIK-5 Pazgen 3.McciaemoBaHuss MEXaHMYECKHX CBOMCTB METAaJIOB, CIUIABOB U
UIIK - 5.1 METaJUIOTIOKPBITHH
UIIK - 5.2 Tema 3.1 Uccnegosanus | 2,0 - 2,0 IlogroToBka K JIEKIUAM
MEXaHUYCCKUX CBOWCTB METAJUIOB, [6.1.1],[6.1.2], [6.1.3]
CIUIABOB W METaJUTOTIOKPBITHH
Tewma3. 2.Bayrpennne Hanpsokerns | 2,0 6,0 9,0
B MeTaJIaX U aJre3us HOKPBITHHA
CamocrosiTe1bHAsi paldoTa 1o 12,0
0oCBOEHMIO 3 pa3jesa:
Hroro mo 3 paznery 4.0 6,0 11,0
IK-5 Paznen 4 WccnemoBaHus 3J€KTPUYECKUX CBOMCTB METANJIOB, cijiaBoB W | [loAroroBka K JEKIUSAM
HIIK -5.1 METAJUTOTIOKPBITHIA [6.1.1],[6.1.2], [6.1.3]
UIIK - 5.2 Tema 4.1. YaensHoe 2,0 - 40 Ipesenrarius Koncnexr nekuuii
COTPOTHBJICHHE, XaPAKTEPUCTUKHU U
METO/IbI HCCIIEOBAHUS.
Tema 4.2. [lepexontoe 2,0 - 4,0
conpoTuieHue u repmo DJC.
CamocrosiTeIbHAsi pabdoTa 1O 8,0
0CBOEHMIO 4 pa3aea:
Hroro no 4 pasneny 4,0 - 8,0
TIK-5 Paznen 5 MHccnenoBaHus 3aliMTHBIX CBOWCTB MeTayuioB, cruiaBoB u | IlogroroBka k  JjekiusiM | [IpesenTtanus KoHncnexr nexiumii
HIIK - 5.1 METAJUTOTIOKPBITHIA [6.1.1],[6.1.2], [6.1.3]
HIIK - 5.2 Tema 5.1. MeTomabl u3MepeHust 2,0 6,0 9,0

TOJIIUHBI, TOPUCTOCTH
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Ilnanupyemblie Buasbl yuedHoii padoTsl (4ac)
(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HanMenopanme HaumeHoBaHue
pe3yabTaThl 2 s pa3padoTaHHOIO
5 =2 HCNOJb3yeMbIX AKTHBHBIX H
ocsoennusi: ko YK; o g e D1eKTPOHHOT O
HaumeHoBaHHe pa3aeioB, TeM 2 g Eeog Bunx CPC HHTEPAKTHBHBIX
OIIK; IIK u = e 3 | = g a3e e Kypca
= Sk |EoBE8E 00pa3oBaTeTLHBIX
HHIHKATOPBI = S Z2 |EE5 2 5 . (TpyaoeMKOCTh B
% SZ¢e |22 g S=x TEXHOJIOTHit
JOCTHKEHUsI &) S S | =l > yacax)
. = < 2 | B = =
KOMIIeTeH NI = = Q ©
METaJJIONOKPBITUH.
Tema 5.2.MeToapI UCCIIETOBAHUS 2,0 - 2,0
KOPPO3UOHHON CTOMKOCTH
METAaJUIOB, CIUIABOB U
METaJJIONOKPBITHH.
CamocrosiTeIbHAsi paboTa 1o 11,0
OCBOEHMIO 5 pa3gesa:
Hroro no 5 paznery 4,0 6,0 11,0
IK-5 Paznen 6.MccrnenoBanus crHelUanbHBIX CBONCTB MeTajuioB, ciiiaBoB u | IloaroroBka k nekuusMm | [Ipeszentariust Koncnekr nexiuit
HIIK - 5.1 METAUIOTIOKPBITHH [6.1.1],[6.1.2], [6.1.3]
UIIK -5.2 Tema 6.1.Mccnenosanne 1,0 6,0 - 9,0
naseMocTH MeTautoB. CrocoObt
oTIpeieIeHUs
MHUKPOIIEPOXOBATOCTH.
Tema 6.2.0mnpenencane 1,0 6,0 - 9,0
PaBHOMEPHOCTH TOJIIIHHBI
METAJUIOTIOKPRITHH U UX OJIecKa.
CamocrosiTeIpbHAsi pabdoTa 1o 18,0
0CBOeHHIO 6 pa3ziena:
Hroro mo 6 pa3uery 2,0 12,0 18,0
HUTOI'O no pucuuminHe 20,0 30,0 61,0
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5. TEKYIIIAM KOHTPO.JIb YCIIEBAEMOCTHA U IPOMEKYTOUHAS
ATTECTALMUSA ITO UTOI'AM OCBOEHUS IUCHUITJIMHBI

JInst ocyliecTBIICHHS TEKYLIETO KOHTPOJIS 3HAHWM, OOydYaromuxcs CHOpMYTHpPOBaHbBI
TEOPETHYECKHUE BOIIPOCHI [0 TEMaM JICKITHIA.

Takxe chopMupOBaH TIEpe4YeHb BONPOCOB, BBIHOCUMBIX Ha IMPOMEKYTOYHYIO
aTTecTanuio B (hopme 3k3ameHa B 8 cemectpe.

VKa3aHHbBI KOMIUICKT OLICHOYHBIX CPEJCTB SIBIISCTCS HEOTHEMJIEMOW uacThio (oHmIa
OLICHOYHBIX CPEACTB M XpaHHUTCs Ha Kadenpe «TeXHOIOrus MEeKTPOXUMHYECKUX POU3BOJICTB U
XMMHH OPIraHHYECKUX BELICCTBY.

Omnucanue MoKazaTeleidl W KPUTEPHEB KOHTPOISl YCIIEBAGMOCTH, OIMCAHHWE IIKAll
OLICHUBAHUSI [TPU TEKYILEM KOHTPOJIC, IPUBEICHO B TAOJHIIC 5.

Tabnuna 5 — Onucanue nokasaresnei U KpUTeprUeB KOHTPOJIS YCIIeBAEMOCTH, ONKUCAHUE IIKAJl
OLICHUBAHMUSI [IPH TEKYIIIEM KOHTPOJIE U OILICHKA BBIMOJIHEHUS TPAKTUYECKUX pabOT

IIxkana IIpuBenenue Texyuero

OLlCHUBAHMS b KOHHTPOJIH i Jnsamen

40<R<=50 OTtnuyHO OTim4HO

30<R<=40 Xopo1io Xopomuio

20<R<=30 Y 10BIIETBOPUTEIILHO Y 10BIIETBOPUTEIIBHO

0<R<=20 HeynosnersopurensHo HeynosierBoputenbHO

I[Ipy 1pOMEKYyTOUHOM KOHTPOJIE YCIIEBAEMOCTb CTYJIEHTOB OLICHUBACTCS o

4eThIpexOaIbHOU cucTeme «OTIIMYHOY, «XOPOLLOY, «YIOBJIETBOPUTEIILHOY,

«HCYOOBJICTBOPHUTCIBLHOY.
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Ta6muma 6 — Kpurepuu onieHMBaHUS pe3ysibTaTa 00y4eHHUs 10 JUCITUTUTMHE | IIKaJIa OICHUBAHM S

Kpurtepnu oneHnBanus pe3ybTaTOB 00y4eHHS

Orenka Orenka OrneHka OreHka
Ko H HAMMeHOBAHHE Kon n nanmenosanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xopoio» / «OTJIMYHO» /
KOMIeTeHIHH HHAUKATOPA NOCTHKCHUS / «HE 3a4TCHO» «3a4TEHOY «3a4TEHOY «3a4YTEHOY
KOMIICTCHIIUM 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM OT max PEUTUHIOBOU OT Max PEUTUHTOBOU OT max PeUTUHIOBOU
OILIEHKH KOHTPOJIS OILIEHKH KOHTPOJIS OLIEHKU KOHTPOJIS OILIEHKH KOHTPOJIS
[TK-5 CriocobeH x opranuzanun UIIK-5.1. OcymectBusier | He  3makom ¢ ¢msuxo- | Crabo 3HakoM ¢ ¢usnko- | Xopoo 3HaKOM ¢ | Bmageer ¢duznKo-
(M3UKO-XMMHUYECKIX aHATU30B, (U3UKO-XMMHUYECKUX XUMHUYECKIMHU METOJaMHM | XHMHYECKUMH  METOJaMH | (PU3UKO-XHMUYECKUMHU XMMHYECKIMH METOJaMHU
paboT 1o uccIeJ0BaHHIO CBOMCTB aHaJIU3bl MaTEepPHUaJIOB aHalu3a  MaTepuanoB NS | aHaJdM3a MaTepHalioB JUId | METOJaMU aHaIu3a | aHaJuu3a MaTepHalioB I
MaTepHaoB pemeHus 3a/a4 | peIeHus 3aja4 | MaTepUaJIOB AJIS PEIICHUs | PELICHUs 3a1a4
npodeccroHabHOI npodeccHOHANBHOMN 3aj7a4 MpoQecCHoHaNbHON | mpodeccHoHaNbHON
JIESITETIBHOCTH. JeSITeIbHOCTH. JeSITebHOCTH. JeSITeTbHOCTH.
He wumeer monsatus o | Wmeer cnabeie monstus o | Mmeer HOopMambHbIe | OTIUYHO 3HAKOM c
COBPEMEHHOM COCTOSIHHH | COBPEMEHHOM  COCTOSIHHHM | IOHSATHS O COBPEMEHHOM | COBPEMEHHBIM
WCCIEJOBAaHUH B YKa3aHHBIX | HCCICOBAHUHA B YKa3aHHBIX | COCTOSHHM HCCIICAOBAHUI | COCTOSTHIEM
obJacTsx 3HaHUM. o0JacTsX 3HaHMH. B yKa3aHHBIX O00JacTAX | HCCIEIOBaHUI B
3HAHHH. yKa3aHHBIX obactax
3HaHMH.
UIIK-5.2. IpoBomut | He 3Hakom ¢ ocHOBHEIMH | C1ab0 3HAKOM C OCHOBHBIMH | XOPOIIO 3HAKOM c | Bnameer METOJAMHU
paboTHl 1O MCCIEAOBAHUIO | METOJAMH M TPUEMaMH | METOlaMH W TIPHEMaMH | METOJlaMH HCCIIEJOBAaHMS | UCCIIEIOBaHUS
CBOHCTB MaTepHajoB npobootdopa u | mpobooTbOopa U | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
pOOOTIOATOTOBKH IpoOOIIOArOTOBKH CTPOCHHUS CTPOCHHUS
AQHATM3UPYEMBIX ~ OOBEKTOB, | aHAIM3UPYEMBIX OOBEKTOB, | KPUCTAJUIMIECKUX U | KPUCTAITMYECKUX "
BUZaMH  OOOpYIOBaHHS U | BUOAMH OOOpYIOBaHUS MW | HEKPUCTAITMYECKUX HEKPUCTAIITMIECKUX
MPUHIUIIAMU paboThI, | MPUHIIUIIAMHU paboThl, | MaTepuanoB; METOAAMHU | MAaTEPHAJIOB;  METOAAMU
00CTy>KHBaHUIO U | 00CITy’)KUBaHHIO U | OTIpe/ieIeHns orpezeseHust GU3NUECKUX
BBITIOJIHEHUIO M3MEPEHHH Ha | BBHIIIOJIHEHUIO U3MepeHuil Ha | pusnueckux CBOICTB, | CBOICTB (moTHOCTH,
npubopax. npudopax. BUAaMU 00OpPYMOBaHMSA H | DIEKTPO- u
He wumeer monsarus o | Mmeer cmabple MOHATHS O | IPUHIMIIAMHU paboTshl, | TEIIONPOBOJHOCTH,
COBPEMEHHOM COCTOSIHUH | COBPEMEHHOM  COCTOSTHHHM | OOCITYKHUBaHHIO U | 3aBUCUMOCTH
WCCIEJIOBaHWH B YKA3aHHBIX | HCCIICJIOBAHUH B YKa3aHHBIX | BBITOJHEHUIO M3MEPEHHH | CONPOTUBIICHUS oT
00acTsIX 3HAHWA. 00TacTIX 3HAHUA. Ha pudopax. TeMIeparypel H  T.IIL.)
Hmeer HOpMaJIbHBIE | MAaTEPUAIIOB
MOHATUS O COBpeMEeHHOM | OTIMYHO  3HaKOM  C
COCTOSIHUU HCCJIEOBAHUH | COBPEMEHHBIM
B YKa3aHHBIX 0O0JACTAX | COCTOSHHEM
3HAHMH. UCCIIEIOBaHUM B
YKa3aHHBIX obmacTsx
3HAHMH.
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Tabnuma 7 — Kputepuu olieHuBaHuUs

Ounenka

Kpurtepun onenuBanuns

Bricokuii ypoBeHb
«S5»

(oTIMYHO)

BBICOKOM

YPOBHE;

MMPAKTUYCCKHUC

OLICHKY «OTJIMYHO» 3aclly’)KHBAaeT CTYIEHT, OCBOMBIIMI 3HaHUS,
YMEHUS, KOMIIETEHIIMM W TEOPETUYECKHil Marepuan 0e3 MmpoOesos;
BBINOJIHUBIIMKA BCE 3a/laHUs, NPEyCMOTPEHHbIE YYEOHBIM IIJIAHOM Ha
Ka4e€CTBEHHOM
npo¢eCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBI.

HaBBbIKH

Cpennuii ypoBeHb
«»

(xopor10)

OCBOHUBIIHH

3HAHUA,

YMEHHS],

OLICHKY «XOPOLIO0» 3aCIYKUBAET CTYJEHT, IPAKTUYECKHU TOJTHOCTHIO
KOMIIETEHIIUH U
Marepuai, y4deOHbIe 3aJaHHs HE OIICHEHbl MaKCHMAJIbHBIM YHCIIOM
0ayuI0B, B OCHOBHOM C(POPMHPOBAJ MPAKTHUECKUE HABBIKH.

TEOPETUUECKUI

[ToporoBslii ypoBEeHb

OLICHKY «YAOBJECTBOPUTECJIBbHO0» 3aCIy)KMBACT CTYACHT, YAaCTUYHO C

3» npoOeraMyd  OCBOMBIIMK  3HAHUA, YMEHHUSA, KOMIETEHIMHU U

(YJIOBIIETBOPHTEIHHO) TEOPETHYCCKUN MaTephall, MHOTHe Y4eOHbIe 3amaHus JMOO He

BBIMIOJIHUII, JMOO OHHU OLIEHEHHI YHCIOM OauloB OJM3KHM K

MHUHHUMAJIbHOMY, HEKOTOPBIEC MPAKTUYECKNUE HABBIKU HE CPOPMUPOBAHEI.

MuHruMaIbHBII OIICHKY «HEY/JAOBJIETBOPUTEJIbHO» 3aCIy)XUBAaeT CTYIEHT, He

YPOBEHB «2» OCBOMBILIMN 3HAHWS, YMEHHs, KOMIETCHIIMH U TEOPETUYECKUI

(HEeYIOBJIETBOPUTENH | MaTepuaj, yueOHbIC 3a/laHUsl HE BBIMOJIHWII, MPAKTUYECKUE HABBIKU HE
HO) chopMupOBaHbI.

6. YYHEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

YueoHasn Jureparypa, ne4aTHbIC U3JaHus OHMOJIHOTEYHOT O ([)onz[a, IJICKTPOHHBIC U31aHUS.

bubnuoreunslii GoHA YKOMIUIEKTOBAaH I€YaTHBIMU H3JaHUAMU M3 pacuera He MeHee 0,25

OK3EMIIISIpAa KaXJI0ro us3 I/I3Z[aHI/II\/'I, YKa3aHHbIX HHKC Ha KaXxI0ro 06yqafomeroc>1 U3 4Yucjia JIuI,

OJTHOBPEMEHHO OCBaMBAIOLIUX COOTBETCTBYIOIIYIO IUCHUIUIMHY (MOAynb). M3manus, Haxopsmuecs B

ANEKTPOHHOM JOCTyIEe (3JIEKTPOHHBIM pecypc), YIOBIETBOPSIIOT 3TOMY TpeOOBAaHHMIO ABTOMATHYECKH.
DNEeKTPOHHBIN TOCTYII MPUBEJIEH B BUJIE CCHUIOK MOCTIE OOBIYHOTO OMTMCAHUS U3TaHUSI.

6.1 OcHoBHas JuTepaTypa

No ABTOD(BI) 3arnaBue N3 parenscTBO, rog Ha3nauenue, Bun | Kon-Bo
n/m W31aHUS U3JIaHus, TPUP 9K3. B
o6ubnmor
eKe
6.1.1 | KoBenckuit Marepuanosenenn | M.: «CII UnTepmer Y4eOHUK s 2
.M. IloBEeTKHH | € NOKPBITHI Wmsxuaupunry», 1999, BY30B
B.B,
6.1.2. | l'amOypr F0.JI. | IaapBaHWYECKHEC N3n. Texnochepa - 10
HOKPBITHS. M.,2006 r.
CnpaBOYHUK 1O
IPUMEHEHHUIO
6.1.3. | B.B.Poroxun dusnko- «JlaboparopubIii - DneKkTpo
XUMHYECKHE MPAKTUKYM T10 HHBIH
METO/IbI nucuuriae. 2020 r. pecypc
VICCIIEJOBAHMUSI
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METAIJIOB "

CILTaBOB.
6.1.4 | Ilox pen. ["anpBanoTeXHUKa. | M: Metammyprust 1987r. 3
A.M. TI'mnbGepra, | CnpaBOUHUK

A .dD.NBa”osa

6.2 CnpaBouHo-0ubMorpadguyeckas Jureparypa

Ne ABTOpP(BI) 3ariaBue WUznaTenscTBO, IO Haznauenwme, Bun | Koi-Bo
/o HU3JIaHUS W3JIaHUA, 9K3. B
O6uOIHOT
eKe
6.2.1 | B.H.®nepor u JlaGopaTopHbIit HI'TY, 2006r. Pex-HO yueHBIM 2
Ip. MPAKTUKYM IO Coserom HI'TY
OCHOBaM
DNEeKTPOXUMHUYECKO
M TEXHOJIOTHH.
6.2.2 | Kynpssuesa O.B. | Texauueckas W3n. onutexnuka, CII6 | - 1
rajpBaHomuiactuka | 2010r.

6.3. MeTonnueckne yKa3anus, peKOMEHIALHHN U IPyrue MaTepuajibl K 3aHATUIM

Meroauueckre yKa3aHus 1 PEKOMEHIALUH 10 MPOBEICHUI0 KOHKPETHBIX BHUJIOB YUCOHBIX 3aHSITHUN
no aucuuiuinae «DU3NKO-XUMUYECKHE METOJbl HMCCIICIOBAaHHUS METAJUIOB M CIUIABOBY» HAXOMASATCS Ha
kadenpe «TOIMMuXOB.

6.3.1. Meroauueckue PEKOMEHIALUKM MO OPraHU3alM{ ayIUTOPHOW pabOoThl MO IUCHHMILIUHE
«DU3UKO-XUMHYECKUE METOIbI UCCIICIOBAHUS METAJLIOB U CILIABOBY.

6.3.2. Meroanveckue peKOMEH/IAIUK 110 OPraHU3alUK U [UIAHUPOBAHUIO CAMOCTOSTEIBHON paboThI
1o qucHuIuinae «DHU3HKO-XUMHUYECKUE METO/IbI HCCIIC0OBAHMUS METAIIOB U CILIABOBY.

7TAHO®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI

VYueOHbIi MpoIecc Mo AUCHUIUIMHE O0ecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOJTHO pacIpoCTPaHsIEMOro IPOrpaMMHOT0 00ecIieYeHus], B TOM YHCIIe OT€YECTBEHHOTO MPOMU3BOJICTBA
(cocTaB no gucuMIUIuHE ornpeneseH B Hactosmed PII/] u moanexxut oOHOBIEHUIO TPH HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB HHGOPMAIMOHHO-TEJEKOMMYHUKANMOHHON ceTn «MHTepHETY,
HEe00XOAUMBIX /ISl OCBOCHUS TUCHUIINHBI (MOLYJIs1)

1. Hayunas AJIEKTPOHHAS oubsimoreka E-LIBRARY. ru. — Pexum JIOCTyTIA:
http://elibrary.ru/defaultx.asp

2. OnexkTpoHHas OuOAMOTeyHast cucreMa [TOBOIKCKOrO rocyaapCTBEHHOTO YHUBEPCUTETa CepBHUCA
[DnexTponHbIi pecypc]. — Pexxum noctyna: http://elib.tolgas.ru./ - 3arm. ¢ sxpana.

3. DNeKTpOHHO-0MOIMOTeyHast cucTeMa Znanium.com [DJeKTpoHHBIH pecypc]. - Pexxum goctyna:
http://znanium.com/. — 3ari. ¢ skpaHa.

4. OTkpbiToe 00pazoBaHue [DIEKTPOHHBIN pecypc]. - Pexxum noctyna: https://openedu.ru/. - 3arn ¢
JKpaHa.

S. Polpred.com. O630p CMMU. [TonHoTekcToBasA, MHOroOTpacnenas 6aza qanHbixX (bl) [DnekTpoHHbIi
pecypc]. - Pexxum mocryma: http://polpred.com/. — 3ari. ¢ sxpaHa.

6. ba3br nanHbIX Beepoccuiickoro MHCTUTYTa HaydyHOW M TexHHueckod uHpopmanuu (BUHUTU
PAH) mo ecTecTBeHHBIM, TOUYHBIM U TEXHHUYECKUM HayKaM [DIEKTpOHHBIM pecypc]. - Pexxum moctyma:
http://www.viniti.ru. — 3arm. ¢ 9kpaHa.

7. VYHusepcurerckas nndopmarmonHas cuctema Poccust [DnexkTpoHHsbIid pecypce]. - Pexxum mocryma:
http://uisrussia.msu.ru/. — 3aru. ¢ 3kpaHa.

15



http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

7.2. IlepeyeHb MPOrPaMMHOI0 o0ecniedyeHnsi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuia 8 — IlepedeHpb PIEKTPOHHBIX OMOINOTEYHBIX CUCTEM

Ne HanmenoBanune O6C CcbLika, 10 KOTOPOit
ocymectBiasiercst 1octyn k I9bC

1 KoHcynbTaHT cTyaeHra http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiirt https://biblio-online.ru/

B rabnuue 9 ykazan nepedenb npoecCHOHaIbHBIX 0a3 JaHHBIX U MH(OPMAIIMOHHBIX CIPaBOYHBIX
CUCTEM, K KOTOPBIM oOecreueH I0ocTyn (yaajaeHHbIH A0cTym). JlaHHBIN nepedeHb MOJIeKUT OOHOBICHUIO
B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO.

Tabnuna 9 — IlepedeHb coBpeMeHHBIX TPO(eCcCHOHANBHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX

CIIPAaBOYHBIX CUCTEM
Hoctyn k pecypcey (yaaJleHHbIH AOCTYII €

HaumenoBanue npogeccuoHaIbLHON 0a3bl

AAHHBIX, HH(POPMALIMOHHO-CIIPABOYHOM
CHCTEMBI

YKa3aHMeM CChUIKM/I0CTYI U3 JIOKAJIbHOMN
ceTH YHHBEPCHUTETA)

1 basa qaHHBIX CTAaHIAPTOB U PErJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
2 ITepeuens npodeccrnoHatbHEIX 0a3 JaHHBIX H https://cyberpedia.su/21x47c0.html

MH(OPMALMOHHBIX CIIPaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBI AJ151 UTHBAJIMOB U JIUIL] C OB3

B Tabmume 10 ykasaH nepedeHs 00pa3oBaTelbHBIX PECYPCOB, HMEIOIINX (POPMBI, Al TUPOBAHHBIE
K OrpaHWYEHHSM HX 37I0POBbS, a TAK)KE CBEACHHS O HAIUYUM CHEIUAIbHBIX TEXHHYECKHX CPEICTB
00yYeHHs] KOJUICKTUBHOTO M WHAWBUAYaJIbHOTO MOJb30BaHHs. IIpu 3amosHEHUH TaOIHIBI MOXKET OBITh
UCIIOJIb30BaHa WH(OpMaIHs, pa3MelleHHas B mojpasjene «JlocTymHas cpefa» CIeHaln3upOBaHHOTO
pasznena caiita HI'TY «CBenenus 06 o0pazoBaTenbHOM opranu3ammm» https://www.nntu.ru/sveden/accenv/

Tabnuua 10 — O6pa3oBarenbHble pecypchl A1 MHBaIUI0B U jui ¢ OB3

CaeieHMs 0 HAJIMYHMH CTIENHATBHBIX
TeXHHYeCKHX CPeJCTB 00y4eHus!
KOJIVIEKTHBHOTO M MHAUBHAYAJIbHOTO
N0Jb30BAHUS

Ne ITepeyens 00pa3oBaTebHBIX
pecypcoB, TPUCTOCOOIEHHBIX TJIsI
HCTO0JIb30BAHNS MHBAIHIAMH H
aunamu ¢ OB3

1 OBbC «KoHCyNbTaHT CTYIEHTa» 03BYyYKa KHUT M YBEJIIMYCHUE MpuTa
9BC «Jlaub» CHenuaibHOe  MOOWIBHOE  NPWIOXKEHHE -
2 CHUHTE3aTOp peYM, KOTOPBII BOCHPOU3BOJUT

TCKCThI KHUI' © MCHIO HABUT'allUH

3 9BC «}Opaiir» Bepcus s cabOBHUISAIIAX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE, HEOBXOJNUMOE J1JIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA ITO JUCHUIIJIMHE
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HaumenoBanue ayauropuit

OCHAaIIEeHHOCTh ayAUTOPHIA

[lepeyeHp MHUIIEH3NOHHOTO IPOTPAMMHOTO

Ne 1 TIOMETIEHUH Kadeapnl Y TIOMETICHUHA obecrieueHus
1 1345 1. Tocka menmoBasi; 1. Windows SL 8.1 (moamucka Dr. Spark
MynsTHMe IUiHAS 2. DKpaH HACTCHHBIN; Prem, morosop Ne 0509/KMP ot 15.10.18);
ayIuTOpHs (mns | 3. Pabouee MecTO mpemoagaBaTelis; 2. Dr.Web (c/a H365-W77K-B5HP-N346
MIPOBEICHUS 3anatuil | 4. Pabouee MecTo cTyneHTa - 28 yen. ot 31.05.2021);
JIEKLIMOHHOTO u | 5. Mynerumenuiineiii npoekrop Epson | Pacmpoctpansemoe mo cBoO0HOM
CEMHHApPCKOTo tuna, | ER; JUICH3UU:
IPYIIIOBBIX u | 6. Ilepconanpubiii kommbiotep, Intel(R) | 3 Adobe Acrobat Reader X (Freeware);
WHJIUBHIyaJIbHBIX Core(TM) i3-3220 CPU @ 3.30 GHz 4,00 | 4. P7 oduc
KoHCynbTanmi, Tekymero | I'b O3Y /HDD 500. 5. Zoom (Free) (1 mr.)
KOHTPOJIS u
MIPOMEKYTOUHOH
aTTECTAINN) (xadenmpa
«TexHonorus
AMEKTPOXUMUIECKIX
MPOU3BOJICTB U XUMHH
OpPTaHUYECKUX  BEIECTBY),
603155, Hmxeroponckas
00J1acTh, I. Hyxuwmit
Hosropon, yn. MunuHa,
nom 24, kopr. 1
2 1118 JlabopatopHblii 3aI1 1. JTocka mMeoBas; 1. WinXP (Dream Spark Premium
VYuebHast nabopatopust (1 | 2.Pabouee MecTo mpenogaBarens; 700087777);

NPOBEACHUS 3aHATUN
J1a00paTOPHOTO u
MIPAKTHIECKOTO THTIA,
TPYIIIIOBBIX u
WHIABUATYaTbHBIX
KOHCYJBTAIlMA, TEKYIIero
KOHTPOJIS u
IIPOMEKYTOUHOHI
aTTECTAIIUN) (xadempa
«Texnonorus
AIIEKTPOXUMUYECKUX
MPOU3BOJICTE U  XUMHH
OpTaHWYECKHUX BEIIECTBY),
603155, Hwuxeropoackas
001acThb, I. Hrxuwnia
Hosropon, yn. MunuHa,

JoMm 24, kopr. 1

3. PaGouee mecTo cTyAeHTa - 24 der.

1. TepconanpHbni kKommbioTep, Intel(R)
Pentium(R) 4 CPU 3.00 GHz 512 Mb
0O3Y /HDD 19.5 /HDD 74.5;

2. TlepconanpHblit kKommbloTep, Intel(R)
Pentium(R) 4 CPU 3.00 GHz 512 Mb
0O3Y /HDD 74.5;

3. TlepconanpHblii kommbloTep, Intel(R)
Celeron(TM) CPU 1000 MHz 192 Mb
O3Y /HDD 29.2 /HDD 26.5.

2. Adobe Acrobat Reader X (Freeware);
3. MSOffice 2007 Standard
Academic OPEN No Level (Microsoft Open
License Academic No
(6e3cpounast)); (1 mr.)

4. 1O pns norennuocrara PS-Pack
5. IO nns umnenencmerpa Zpack

CILIABOBY,

T CHUTIIMHBI

10. METOAUYECKHUE PEKOMEHJAIIMHU OB YYAIOIIUMCHA 110 OCBOEHHIO

10.1. O0mme MeToAUYECKHE PEKOMEHAAIUH I 00y4aKOIIUXCA 10 OCBOCHHMIO NUCHUILIUHBI,
o0pa3oBaTe/bHbIC TEXHOJIOTHH
JucuumimHa peanu3yercs MOCPEICTBOM IPOBEIACHHUS KOHTAKTHOM padOThl ¢ OOydYarolUMMUCS
(BKIJIIOUAs TIPOBEICHUE TEKYIIETO KOHTPOJIS YCIEBAaEMOCTH), CAMOCTOSTEIbHON paboThl 00yJaromuxcs u
IIPOMEXYTOYHOM aTTecTaluu.
KonraktHas paboTa: ayTuTOpHas, BHEAYAUTOPHASL.
ITpu nmpenogaBaHUM JUCHUIUIMHBI «DHU3MKO-MEXAaHUYECKHE METOJbl HCCIEI0BAaHUS METAUIOB U

HCIIOJIB3YIOTCA COBPEMCHHBIC O6pa3OBaTeJ'II)HI)Ie TEXHOJIOTHH, IIO3BOJIAOIINMEC ITOBBICUTH

peaIn30BaTh 4achl CAMOCTOATENIBHON PabOTHI.

AKTUBHOCTE CTYACHTOB IIPU OCBOCHHMU MaTc€pHajla Kypca U NpPpEAOCTaBUTb UM BO3MOXKHOCTH 3(1)(1)6KTHBHO
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15 cTyACHTOB CO3[1aH KPaTKUK OIOPHBINM AJIEKTPOHHBIN BapUAHT JICKLIMOHHOTO Marepuaia Kypca.
DNeKTpOHHBIA KOHCHEKT Haxomutcs Ha Kadenpe «TOIImXOB» u MoxeT ObITH MOMYy4YEH CTYIEHTOM B
cllydae IpOIYCKOB 3aHATUH IO YBa)KUTEIbHBIM IPUYMHAM WIM BBIHYKIEHHOI'O IIE€pPEBOJA 3aHATUH B
JUCTAaHIIMOHHYIO (hopMmYy.

Ha nekumsax, 11a0OpaToOpHBIX  3aHATHAX  PEATU3YIOTCSd  MHTEPAaKTUBHBIE  TEXHOJIOTUH,
IIPUBETCTBYIOTCSI BOIPOCHI U OOCYXIEHMsI, MCIIOJIb3YeTCS JIMYHOCTHO-OPHUEHTUPOBAHHbBIM MOIXOM,
TEXHOJIOTUSI PadOThl B MajblX IPYINax, YTO MO3BOJIAET CTYAEHTaM IPOSBUTH ceOs, MOJYYUTh HABBIKU
CaMOCTOSITEJIbHOTO U3yYEHUsI MaTepualla, BBIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompocsl, BO3HMKIINE MPU CAMOCTOSTEIBHON paboTe HaJ AOMAIHUM 3aJaHheM, HOJPOOHO
pa3buparoTcs Ha Ja0OpaTOPHBIX 3aHATHUAX, NPAKTUYECKUX 3aHATUSAX U Jekiusax. [IpoBoasrcs
UHJVBUAYAJIbHBIE U TPYNIOBHIE KOHCYJIBTAllMM C HCIOJIb30BAHHMEM, KaK BCTpEY CTyAEHTaMH, TaK U
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIL: Yar, 3JIeKTpOHHAas mouTa, Skype, Zoom.

WNunnuupyercss akTUBHOCTh CTYICHTOB, MOOLIPSETCS 3aJaHue JIOOBIX BOMPOCOB 1O MaTepHuany,
IIPAKTUKYETCSd WHAWBUAYAJIBHBI OTBET HAa BOMNPOCHl CTYACHTA, PEKOMEHIYIOTCS METOJbl YCIIEIIHOTO
CaMOCTOSITEJILHOI'O YCBOCHMS MaTepHalla B 3aBUCUMOCTH OT YPOBHS €ro 6a30BOM MOATOTOBKHU.

JUis  oOLeHKW 3HaHWH, YMEHHMH, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIUI
npuUMeHsieTcs OaJIbHO-pPEHTUHIOBAs CUCTEMa KOHTPOJIS M OLEHKH YCIIEBAEMOCTU CTYIEHTOB B Ipoliecce
TEKYIIEro KOHTPOJIS.

[TpomerxyTouHas aTTecTanus IPOBOJUTCS B OpME SK3aMEHA C YUETOM TEKYIIEeH yCIIeBaeMOCTH.

10.2. MeToan4yeckue yKa3aHus JJIs 3aHATHI JIEKIIMOHHOTO THIIA

JIeKIMOHHBIA KypC TMpEANoiaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro MiaHa. B xo/e NeKIMOHHBIX 3aHATUN pacKpbIBaloTCA 0a30BbIe BOMPOCH B paMKaxX KaKJIOM
TeMbl qucnuiiiHbl (Tadmumna 4). O003HAYAIOTCS KITFOUEBBIC aCTICKThI TEM, a TAK)Ke JICIA0TCS aKIEHTHI Ha
HaumOoJee CJIOKHBIC W BaXKHBIC TIOJIOKEHUS H3yd4aeMOro Marepuana. MaTepuaibl JICKIUH SIBIISFOTCS
OIIOPHON OCHOBO¥ JIJISl TIOJTOTOBKU O0YUYAIONIUXCS K MPAKTUYSCKUM 3aHATHSAM / 1a00paTOpHBIM paboTam 1
BBITIOJIHCHUS 33JlaHUN CaMOCTOSITEJIbHOM paboThl, a TaKKe K MEPONPUATHSIM TEKYIIET0 KOHTPOJIA
YCHEBAEMOCTH U TPOMEKYTOUHOM aTTECTAllUU MO TUCLUILINHE.

10.3. MeToanyeckue yka3anusi M0 0CBOEHHIO JHCHMILIMHBI HA J1a00pPaTOPHBIX padoTax.

[ToaroToBky K KaxJ10# J1abopatopHON paboTe CTYAEHT JOKEH HAadyaTh ¢ 03HAKOMJICHHS C IIaHOM
3aHATHS, KOTOPBIM OTpa)kaeT cojAepXaHue MpeanokeHHoW Tembl. Kaxnas BbImoigHeHHas pabora c
0(hOpMIIEHHBIM OTYETOM U MOJUIEKHT 3alIUTE Y MpenoaBaTers.

[Ipu oneHUBaHUM J1aOOPATOPHBIX PaOOT YUUTHIBAETCS CIIEAYIOIIEE:

- KayecTBO BBIMOJHEHHUS OSKCIEPUMEHTAJIbHO-TIPAKTUUYECKOM uacTu paboTbl M CTENEHb
COOTBETCTBHS PE3yJIbTATOB pabOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpMIIEHHsI OTUETa MO padoTe;

- KAaueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI MPU 3aLIUTE PAOOTHI.

Jlabopartopusie paboTsl npuBeneHsl B npaktukyme B.B.Poroxun « ®UINKO-XUMNYECKUE
METO/bI UCCIIEAOBAHUA METAJIJIOB U CITJIABOBY. JIaGopaTopHbIif TPaKTUKYM 110
TUCHUIUTHHE (37eKTpoHHas Bepeus). 2020 r.

10.4. MeroauvecKkue yKa3aHUs M0 OCBOCHHUIO TUCHHUILUIMHBI HA IPAKTUYECKUX 3aHATUAX.
[IpakTrueckue paboThl HE TPETYCMOTPEHBI.

10.5. Meroanyeckue yKasaHHus M0 CAMOCTOSATEIbHOM padoTe 00y4aromuxcs

CamMocTosTenpHas pa60Ta obecreynuBacT IMOATOTOBKY 06yqalomeroc;1 K ayAUTOPHBIM 3aHATHAM U
18



MEpPONPUATHIM TEKYIIETO0 KOHTPOJII M TPOMEXKYTOUHOH aTTecTaluyd 10 HW3y4aeMOH IHCLHUIUIMHE.
Pe3ynpTaThl 3TOM MOATOTOBKH MPOSIBISIOTCS B aKTUBHOCTH OOYYAIOIIETOCs Ha 3aHATHAX M B KauecTBe
BBITOJIHEHHBIX MMPAKTUYECKHX 3a1aHUH U APYruX (HOpM TEKYIIEro KOHTPOJIS.

[Ipy BBIONHEHWM 3aJaHUN JJII  CAMOCTOSATENBHOW pPabOTHl PEKOMEHAYETCS MpopadoTKa
MAaTepHAJIOB JICKIMWA MO Ka)XI0H MPOWICHHON TeMe, a TaKKe M3y4eHHE PEKOMEHIYEMOW JIUTEepaTyphl,
npeacrabieHHol B Paznene 6.

B nponecce caMocTosTenbHON pabOThI PU U3YYEHUH TUCIHUIUIMHBI CTYJEHTHI MOTYT paboTaTh Ha
KOMIIBIOTEpE B CHEIHATM3UPOBAHHBIX ayIUTOPUAX ISl CAMOCTOSTENILHON paboThl (yka3aHo B paznene 9).
B aymutopusix umeercs AOCTyn yepe3 MH(OPMalMOHHO-TEICKOMMYHHKAIMOHHYIO ceTh «MHTepHeT» K
3JIEKTPOHHON HMH(pOpMaMOHHO-00pa3oBaTenbHO cpene yHuBepcutera (DMOC) u  3reKTpOHHOM
oubmuoreynoit cucreme (OBC), rae B SJIEKTPOHHOM BHJE pACHoOJAraloTcst ydeOHble M yueOHO-
METOAMYECKHE MaTepUalbl, KOTOPbIE MOTYT OBITh HCHOJB30BAHBI JUII CAMOCTOSATENBHOW pabOThl MpH
W3YYEHHUH JUCUUTUIAHBL

Pa3BepHyTble MeTOIMYECKHE YKa3aHUS 1O BCEM BHUAaM pabOThI CTYIEHTAa HaXOAATCA Ha Kadeape
«TOITuXOB».

11. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

I[JISI TCKYLIECTO KOHTPOJIA 3HAHUH CTYACHTOB IO JUCHUIINIMHEC MMPOBOAUTCA KOMIIJICKCHAasl OLICHKA
3HAHUM, BKIIFOYAIOMIAs

— IpoBeleHHe PyOeKHOI0 KOHTPOJIS,

— TEOPETHUYECKUI OIpPOC;

— HaIlMCaHUE OTYETOB 10 Ja0OpPaTOPHBIM padboTaMm;
— DK3aMeH.

11.1. TunoBbie BONPOCHI 1JIs1 JTA0OPATOPHBIX PadoT

Onpeodenenue 3auiumHBIX CEOIICHIE MEMATTONOKPLIMUTL

1. Knaccudukaiys ralbBaHUYECKUX MOKPBITUI MO UX Ha3HAUYEHUIO U BUY 3alIUTHI OCHOBHI JIeTaliell OT
KOPPO3HH.

2. BrniusiHue pa3nuyHbix GaKkTOPOB HA CTPYKTYPY M 3aIIUTHBIE CBONCTBA METAJUIMYECKUX MOKPBITUH.
3.Metozsl onpeneneHus MOPUCTOCTH METAJIONOKPHITHI. OCOOEHHOCTH OTNPEEICHHS TOPUCTOCTH
MHOTOCJIOMHBIX ITOKPBITHM.

4. Kakue peakiiuu nIpoTEeKaroT IPH OMPEACICHUN MTOPUCTOCTH TMTOKPHITHI Ha CTaTbHBIX fAeTalsix? [Touemy
IIPU 3TOM HCIIOIB3YIOTCS pPa3Hble COCTaBbl PACTBOPOB M pa3HbIE METOABI IIPU ONPEAEICHUN TOPUCTOCTH
HUKEJIEBBIX U ITUHKOBBIX MTOKPHITUIN?

5.2ONeKTPOXUMHUYECKHE METOIbI ONTPEAEIICHUS TOPUCTOCTH MOKPBITUM. Y CIIOBUS MX TPUMEHEHUS.
6.0c00eHHOCTH ONPEEIIEHUS TOPUCTOCTH U3HOCOCTOMKUX XPOMOBBIX MOKPBITUH.

Onpedenenue moaujunbl MemanionoKpoimuil

1.Hepazpymaromue criocoObl ONpeaesIeHHs TOIIIMHBI METaJUIONOKPBITHIA.

2.ITpubopHBIe METOBI OTIPECIEHHUS TOMIIMHBI METAJUIONOKPBITHIA.

3.Meton BuxpeBbix TokoB 1 TepMo D/1C i onpenesienns TOMIIMHBI TOKPBITUHA

4. TexHONOTrMYECKUE TPUEMBI JJIsl TIOJTYUYE€HHS] pABHOMEPHBIX MOKPBITHIA.

5. «KpaeBoit» addekrt. TexHomornaeckue, Myt YMEHBIIEHUS €T0 BIUSHHUS.

6.MeToapl OLICHKM TOJIIMHBI TaJbBAHMYECKUX MOKPBITUA M UX PACHpEAENICHUs] Ha JAETANAX CI0KHOIO
npodus.

7. Ilpunmun BbIOOpa HEOOXOIUMOW TONIIMHBI TaTbBaHOMOKPHITHI. MHOTOCIOWHBIE TOKPBHITHS, HUX
Ha3HA4YCHHE.

Onpeoenenue MuKpomeepooCmu MemanionoKpblmuil
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1.0npenenenre TBEPAOCTH METAIUIOB M METAJIIONOKPBITUI
2.Crioco0bl U3MEpPEeHHsT MUKPOTBEPAOCTH TOHKOCIOWHBIX METAJUIMYECKHX TOKPBITHHA, UX CpPaBHUTEIbHAs
XapaKTepUCTHKA.
3.M3mMepenne MUKPOTBEPIOCTH METALIONOKPHITHIA Ha mprdope [IMT3.
4.IloaroroBka MoBepXHOCTH 00pa3lia nepes U3MEPEHNEM MUKPOTBEPIOCTH.
5.BaustHue pa3nuuHbIX (GaKTOPOB HA MUKPOTBEPAOCTh METAIIIOMOKPBITHIA.
6.YcioBust onpeAenaeHnss MUKPOTBEPAOCTH ¢ MAKCUMaIbHON TOUHOCTBIO.
7. Bmusaue pH Ha CKOpPOCTh XMMHUYECKOTO HHUKEIUPOBAHUS U cojiepkanue ¢ocdopa B criaBe? Bnusiaue
¢bochopa HA MUKPOTBEPAOCTh XUMHUUECKUX HUKEJIEBBIX IOKPBITHI.
8.3aBUCUMOCTb CBOMCTB  HHKeIb-pochopHOro cmiaaBa oOT cojepxanus ¢ochopa.bopconepxariue
HUKEJIEBBIE TOKPBITUS U UX CBOMCTBA.

9.KakoBbl MNpPUYMHBI H3MEHEHMs] MHKPOTBEPIOCTH XMMHUYECKOIO HHUKEJIEBOTO IOKPBITHS IOCIe
TepMoobOpadboTku? 3MeHeHne CTpyKTypHO-(a30BOro cocTaBa CIiiaBa mpu TepMOOOpadOTKe.
Onpeodenenue aozezuu MemaiaiudyeckKux ROKpolmui
1.IIpynunHbI JI0XO0M aAre3uu METaUIONOKPBITHIH.
2..D7eKTPOXUMHUYECKUE U TEPMUYECKUE CIIOCOOBI OLIEHKH aJII€3HH.
3.CnocoObl OLIEHKHU aAre3uu METAJNIMYECKUX IMOKPBITUM U UX CPAaBHUTENIbHAS XapaKTepUCTHUKA.
4. KauecTBeHHbIE CIIOCOOBI OLIEHKH aJre3uu MOKPBITUI Ha pa3IMUHBIX OCHOBAX.
5. KonuuecTBeHHas OLEHKA IPOYHOCTH CLETIEHUS! METAJUIONOKPBITUI C OCHOBOM.
6.DaKkTOpPbI, YBEINYHUBAOLINE IPOYHOCTD CLEIICHUS METAJUIONOKPBITHI ¢ OCHOBOH.
7. Metoasl onpeieNieHus: XPYIMKOCTH (JIACTUYHOCTH ) TIOKPBITUH.
8.0cob6eHHOCTH OATOTOBKH 3JIEKTPOOTPULIATENbHBIX OCHOB Iepel HAHECEHUEM METAJUIONOKPBITHH.
9.0c00eHHOCTH MTOATOTOBKH ITAaCCUBHBIX OCHOB IIEPE]] HAHECEHUEM METAJIIIONOKPBITUH.
10.HeoOx0oquMOCTh M CYHIHOCTh LIMHKaTHOM 0Opa0oTKM mepen MeTauiM3auued amoMmuHus. Peakiuu,
MPOTEKAIOUINE IPU KIIMHKATHOM» METO/1€ MOATOTOBKHU MMOBEPXHOCTU aTIOMUHUEBBIX JAeTaneH.
11.B uem oTiin4Me CBOWCTB OBEPXHOCTH AJFOMUHMEBBIX J€Tajel, KOTOpPOE HE IO3BOJIET UCII0Ib30BaTh
OOBIYHBIE METO/IBI UX MPEABAPUTEIHFHON OATOTOBKY TIepe/l HAHECEHUEM METAJUIOTIOKPBITHS?
12.IToueMy MOBBIIIAETCS POYHOCTh CLEIUIEHUS! HUKEJIEBOIO MOKPBITUS C ATFOMUHUEBOM OCHOBOM HOCIIe
TEpMOOOPaOOTKHU?
13.Kakue 3HaeTe Ipyrue MeTo bl IpeIBapUTEeIbHOM MOATOTOBKY aIFOMUHMEBBIX JAeTallel nepes
rajlbBAaHOIOKPBITUEM, KPOME «IIUHKATHOTO0»?

Onpeoenenue d.1ecKa U MUKPOULEPOXOBAMOCHIU MEMATIIONOKPOIMULL

1. Bunabl pacTBOpPOB, NPUMEHSAEMBIX Ul AJIEKTPOJIUTUYECKON ITOJIUMPOBKU M3ACIUA U3 MEAU U JPYTHX
MeTasuioB. [IpuHIKMT BBIOOpa cocTaBa M KOHLEHTPALUU PacTBOPOB.
2.Croco0bl ynpaBiieHHs MUKPOILIEPOXOBATOCTHIO TOBEPXHOCTH MOKPBITUH.
3. KonnuecTBeHHbIE U Kau€CTBEHHbIE METOBI ONpEeNeHHsI O1eCKa METaUIOMOKPBITHH.
4.CoBpemMeHHbIE MPUOOPHI AJI ONpeIesieHNs 0JIeCKa METaUIOMOKPBITHIA.
5.Crioco6b! obecrieueHuss U METO/Ibl ONpeIeeHus Oiiecka MEeTaJIIONOKPBITHH.
6.CriocoObl OlLleHKH 0JiecKa MOJIMPOBAHHOM TOBEPXHOCTH U €€ MUKPOILIEPOXOBATOCTH.
7.Knacchl 4MCTOTHI TOBEPXHOCTH, BeMUUYMHBI Ra, RZ , ncnonab3oBaHue 3THX MapaMeTPOB B IMIPAKTHKE.
Ilpumenenue aueitku Xynna ¢ mexnon02uax 31eKmpoocarcoeHus Memanios
1.BapuanTsl ncnonp3oBaHus sueiky Xyila B TEXHOJIOTHSIX JIEKTPOOCAXKICHUS METAIIIIOB.
2.YerpoiicTBo siueek Xymna 1 Monepa 1 007acTi UX MCIIONIb30BaHUSL.

3.Wcnonb3oBanue syeku Xysuia st KOHTPOJIS pabOTOCIIOCOOHOCTH 3IIEKTPOJIUTOB .

4.0co0eHHOCTH UCTIONIB30BaHUS ssueek Xyiuia u Monepa
11.2. Tunosbie BONPOCHI 1JIsl IK3aMeHa 8 cemecTp
1.BapuaHThI HCIIONB30BAHUS STYEUKN XyJUla MPHU FIEKTPOOCAKICHUN METAIIIOB.
2.Metobl onpeeNIeHHs TOMIINHBI FaJIbBAHMUECKUX TOKPBITUI U ee pacripe/ieieHus Ha JeTalsIX CII0KHOTO
npodus.
3.27eKTPOXUMHUECKUE U TEPMUUECKUE CIIOCOOBI OLIEHKH aJIre3Un
4.0npeneneHue NOPUCTOCTH (PYHKIIMOHAIBHBIX XPOMOBBIX MMOKPBITUI
5. TeXHONOrHYECKNEe IPUEMBI JUIsl TOTYYEHHS] PABHOMEPHBIX TOKPBITHH.
6.CoBpemMeHHBIEC PUOOPHI IS ONpeIeNieHUs 0IeCKa METaUIOMOKPBITHIA.
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7.0co0EHHOCTH OTIPEEICHHS TBEPAOCTH METAIIOB U METAJUIOTIOKPBITHI

8. BapuaHThl U3MepeHus MUKPOTBEPAOCTH TOHKOCTOWHBIX METAUTUYECKUX MOKPBITUH , IX CPAaBHUTEIbHAS
XapaKTEPUCTHKA.

9.Mcnonp3oBanue s4yeiku XyJuia At KOHTPOJISE pab0TOCIIOCOOHOCTH JIEKTPOIHUTOB.

10.KonnyecTBeHHbIE U KaUECTBEHHBIE METObI ONIPENEICHUS aAr€3UN METAJUIOIOKPBITHIA.

11.YcrpoiictBo siueek Xymia u Mosepa 1 00J1aCTU UX UCIIOJIb30BaHUS.

12.Metoapl onpeneseHus XpynKoCTH (JIACTUYHOCTH ) TIOKPBITUH.

13 «KpaeBoit» addekr. TexHonornueckue, MyTd YMEHBIICHUS €T0 BIUSHUS.

14. CnocoObl olieHKH OsiecKa MOJIMPOBAHHON MOBEPXHOCTU U €€ MUKPO-IIEPOXOBATOCTH.
15.UccnenoBanue nasieMOCTH METAINIMYECKUX TOKPBITHM.

16.IloueMy nmoBbIIAETCS NPOYHOCTh CLUENIECHHUS HUKEIEBOIO MOKPBHITUS C aJIOMUHUEBON OCHOBOMU
MocJje NUHKATHOW 00paboTKH u TepMooOpadboTku?

17.KonuuecTBeHHbIE M KaYE€CTBEHHBIE METO/BI ONPECTICHHs 0JIeCKa METANIOTIOKPBITHIA.

18.0npenenenne KOppO3UOHHOM CTOMKOCTH METAINTIONIOKPBITHM.

pPacTBOPOB U pa3HbIE METO/IbI TP OINPEAEIECHUHN IOPUCTOCTH HUKEJIEBBIX U LIMHKOBBIX MOKPBITUIN?
20.13mepenue yaenabHOro CONMPOTUBICHUSI METATIOIOKPBITUI.

21.HeoOX0auMOCTh M CYIIHOCTh ITMHKATHOW 0OpabOTKM mepea MeTamu3anued amoMuHus. Peakuuu,
MPOTEKAUIUE MPU KIUHKATHOM» METOJI€ MOATrOTOBKH MOBEPXHOCTH AJIIOMUHUEBBIX JETaJICH.
22.I1yTu cHUXEHUSI BHYTPEHHUX HAMPSIKEHUN B MOKPHITUSAX PA3JIMUYHOTO THUTIA.

23.13mepeHue nepexoqHoro COpOTUBICHUS METAINIONOKPBITUMA.

24 MeTo1pl KaueCTBEHHOW U KOJIMYECTBEHHON OLIEHKH BHYTPEHHUX HANpSKEHUH .

25.0npeneneHne N3HOCOCTOMKOCTH METAJIONIOKPBITHH.

26.I1pubopbl ¥ METOJBI ONpPENeNCHUS TONIIUHBI METAITOTOKPBITUM.

27.YcnoBus onpeneaeHuss MUKPOTBEPAOCTH ¢ MAKCUMAIbHON TOYHOCTHIO.

28.3MepeHre MUKPOTBEPIOCTH METAJIONOKPBITUI Ha npubope [IMT3.

29. IlpuuuHbI MJIOXON aare3uyd METAIONOKPHITUH. PaKTOPhI, YBEIWYUBAIOIIUE IPOYHOCTh CLEIUICHUS
METaJUIONOKPBITUI C OCHOBOM.

30.Kiacchl UMCTOTHI MOBEPXHOCTH, Benn4YnHbI Ra, RZ , ucrnonb3oBaHue 3TUX MapaMeTpoB B MPAKTHUKE.
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YTBEPXAIO:

Hupexrop nacruryra UOXTuM
Mairynesuy JX.B.

“o7 202 r.

.JII/ICT aRTyaJm3aunn paﬁoqeﬁ leOFpaMMLI AUCHUIIJINHBI
b1.B.OJ 10 ®u3uko-XxuMH4YeCKHe METOIbI HCCJIeT0BAHNSA METAJJIOB M CILIABOB.

HHACKC 110 y‘Ie6HOMy Jjiany, HAaUMCHOBAaHUEC

JUIS IOATOTOBKYM OaKanaBpoOB
Hampasnenne: 18.03.01 Xumuueckasi TEXHOJIOTHUS

HaHpaBHeHHOCTBI TexHOI0rus AJIICKTPOXUMUIYSCKUX TPOU3BOJICTB,

dopma 00yueHUst ouHast

I'on mauana moaroroBku: 2021

Kypc 4

Cemectp 8

a) B pabouyro nporpamMmmy He BHOcATCS u3MeHeHus. [Iporpamma akryanusupoBana s 20 T.
HaJaJia moITOTOBKH.

0) B pabouyro nporpaMmy BHOCSTCS CIAEAYIOIINE U3MEHEHU (yKa3aTh Ha KaAKOW roJl Havana
MTOATOTOBKH):

L) ;

3) e

Pazpaboruuk (u): _Poroxuun B.B., A.T.H., mpodeccop
(®UO, yueHast CTereHb, yUCHOE 3BaHUE)

« » 202 r.
Pabouas nmporpamma nepecMoTpeHa u oj00peHa Ha 3acenanuu kadenpsl TOIMuXOB
nporokoin Ne ot «  » 202 .

3aBenyromuii kadenpoit Mamkun E.T.

JIuer akTyanu3auum NPUHAT HA XpPaHeHHUe:

3aBenyroumii Bemmyckatouiei kadeapoit TOIMuXOB Hpamkun EIl. «  » 202 r.

Meronuueckuii otaen YMYVY: « »
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