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CTpykTypa u coiepkaHue TUCHUILTHHbI

1. esn 1 3a1a4u JUCHUILUIMHBI, €€ MECTO B y4eOHOM Mpolecce

[lenv W3y4yeHUS JTUCHUIUIMHBI — TMPUOOPETEHHUE CTYACHTAMH CHCTEMBbI
3HAHWM WHABBIKOB B 0071aCTH (PU3UKOXMMUU CIUIABOB IMIPH MPOU3BOCTBE OTIUBOK
U3 Pa3JIMYHBIX CIIJIABOB B TEXHOJOTHUECKUX MPOIIECCaX JIUThS.

3a0auu: w3ydeHwe  (PUIUKO-XMMUYECKUX OCHOB  METALTyprU4ecKuX
MPOIIECCOB MPU MPOU3BOJCTBE OTIMBOK JIFOOON CIIOAKHOCTU U3 PA3JIMYHBIX BUJIOB
CIUTABOB, O3HAKOMJICHUE C OCHOBHBIMH MPUHIIMIIAMH CO3JAaHUS METaJUTypPrUueCKuX
TEXHOJIOTHIi, OCHOBHBIMHU BUJIaMU T€XHOJIOTHYECKOTO 000pY0BaHUs, IPUEMaMU U

METOdaMHU oOecIieueHus Ka4eCcTBa OTIHNBOK.

2. MecTto qucuumiuHbl B cTpykrype OOII BO

Kypc «®Pu3nKO-XUMHUYECKHE OCHOBBI METALTYPrHYECKOTO IMPOU3BOJICTBAY
BXOJUT B 4YacTh, (POPMHUPYEMYIO YYACTHUKAMH OOpPa30BATEIbHBIX OTHOIICHUM.
HeoOxonumbpIMU  yCIOBUSIMU  JIJISI OCBOCHUSI JUCIUIUIMHBI SIBIISIIOTCS: 3HAHUS
€CTECTBECHHOHAYUYHBIX 3aKOHOB M 3aKOHOMEPHOCTEM, HMCIOJIb3YEMBIX B IIPOLIECCE
W3TOTOBJICHUSI TPOAYKIIMM M TIPOU3BOJCTBA U3JEIUNA TpeOyeMOoro KauecTBa,
33IaHHOTO KOJMYECTBa IIPHM HAMMEHBIIMX 3aTpaTrax OOIIECTBEHHOTO TPY/a,
YMEHHUSI HUCIOIb30BaTh (DU3MKO-MaTEMaTUUCCKUN ammapar I peIieHus 3ajad,
BO3HUKAIOUIUX B X0/ MPO(HEeCCUOHANTBHON AeATeIbHOCTH, HABBIKAMU MPUMEHEHUS
COBPEMEHHOI0 MAaTE€MaTUYE€CKOTO HHCTPYMEHTapus JJisl  pEIICHUs 3aaady B
npodhecCUOHAIBHOM JICSITEIbHOCTH, MaTeMaTHUYECKUMU MeTOoJaMHU U
MPOTPAMMHBIMHU  CPEACTBAMH; (PU3MUECKUX, XUMHUYECKHUX H TEXHOJIOTHYSCKHUX
IPOILECCOB.

ConepxaHvue  AUCHMUIUIMHBI  SIBJIIETCS  JIOTUYECKUM  MPOJIOTKEHUEM
COAEpKAHUS JUCIHUIUINH «Xumus», «Pusuka», «MaremMaTnka» U CIIy)KUT OCHOBOM
IUIA OCBOCHUS NUCHMIUIAH «TEXHOJIOTHUS JMTEMHOrO MPOM3BOACTBAY, «Teopus

MCTAJUTYPIUICCKUX IMPOICCCOBY, «MeTameerquKaﬁ TCIINIOTCXHUKA .



3. TpeGoBanus K pe3yJibTaTaM 0CBOCHHS COACPKAHUS

ANCIHUILIINH

Kon m nHaumenoBanue | UHaukaTopsl [IepeueHb mIaHUPYEMBIX PE3YJIBTATOB
KOMIIETEHIUN JIOCTUKEHH I

KOMITETEHITUH (o

peanuzyemoit

JACIIATIIINHE)
OIIK-1.  Cmocoben | OIIK-1.5. Anamu3upyet | 3nams OCHOBHBIC (DH3UKO-XUMHUYECCKHE
peuaTe 3a1a4u | PU3HKO-XUMUICCKHUE MPOLIECCHI, UCTIOJIb3YEMBIE B IIPOLIECCE
npoeccHoHATbHOT TPOLECChl UL PCHICHUA | paroroBeHns MPOayKIMK M IPOU3BOJICTBA
NesITeNIbHOCTH, 3aja4 npodecCuoHaIbHOU .

U3JIenuii TpedyeMOoro Ka4yecTna,
TIPUMCHSIS JIESITCIIbHOCTH.
- 33JJaHHOTO KOJMYECTBA MTPH HANMEHBIITUX
MOJIETMPOBAHHS, 3aTpaTax OOIIECTBEHHOIO TPYAQ;
MaTeMaTH4eCKOro OCHOBHBIE MOHSATHS U METO/IbI PEIICHUS
aHaJIN3a, WHXCHEPHBIX 3a71a4;
€CTCCTBCHHOHAY1YHBIC METO/bl MOJACIIUPOBAHUS (PU3UUECKHX,
" XUMHYECKUX ¥ TEXHOJIOTUICCKIX
OOIIeMH)KEHEPHBIE .
MIPOIIECCOB JTUTSHHOTO MTPOU3BOJICTBA.

3HAHUS

ymemnw.
HCIIOJIb30BaTh (PU3HKO-XHUMHYCCKHMA
anrapar Jiis peueHus 3a1a4,
BO3HUKAIOIIUX B X0/1€ MPO(heCcCUOHATLHOM
JIEATENbHOCTH; IPUMEHATh METOIBI JJIS
peLIeHUs 3a/1a4 IPOEKTUPOBAHUS
COBPEMEHHOM JIMTENHOW TEXHOJIOTUH;
BBIOMPATh U MPUMEHSTH COOTBETCTBYIOIINE
METO/Ibl MOJICTIUPOBAHUS (PUUUECKUX,
XAMHYECKHX U TEXHOJIOTHYECKUX
MPOLECCOB JIUTEHMHOTO MTPOU3BOJICTBA
61a0emv.

HaBBIKAMH IPUMEHEHUSI COBPEMEHHOIO
MaTeMaTUYECKOTrO0 HHCTPYMEHTApUS IS
pelieHus 3aaa4d B npodeccruoHanbHOM
JIEATENIbHOCTH; MAaTeMaTUYECKUMU
METOJIaMH U TTPOTPAMMHBIMU CPEJCTBAMU;
CITOCOOHOCTHIO BBIOUPATh U IPUMEHSTh
COOTBETCTBYIOILIAE METOBI
MOJICTTUPOBAHUS PUBNUECKUX, XUMHUECKUX
Y TEXHOJOTUYECKUX IPOLIECCOB.




4. CTpyKTypa U coepkaHue TUCHHUILIMHBI «DU3UKO-
XHMHYeCKHe OCHOBbI METAJIYPIrH4eCKOIro MPOU3BOICTBA»

4.1,

O0beM yueOHO NTMCHUIJIMHBI M BUbI Y4eOHOI padoThI

O0bem yacoB (3a4. ef1.)

Bu yuebnoii padorst Ounas gopma 3aouHas
dopma
OO0mas yueOHasi Harpy3ka (Bcero) 72 144
(2,0 3au.ex) (4,0 3a4. ex)
Oo0si3aTesibHAs ayauTopHasi yyeOHasi 34 4
Harpyska(scero)
B TOM YHCJI€:
Jlekmun 17 2
CeMuHapCcKue 3aHATHS - -
[TpakTHueckue 3aHATHS 17 2
JlaGopaTopHbIie paboThI - -
KypcoBast pabota (KypcoBOil MPOEKT) - -
[pyrue  QopMbr u  MeTOABI 27 -
OpraHu3aly  00pa30BaTEIHHOIO
nporecca
CamocTosiTe/ibHAsA padoTa cTyIeHTa (BCero) 11 140
ToroBas arTecTarus HK3aMeH JK3aMeH

4.2,

DIIEMEHTOB.
Tema 2. MeTtamnyprus CIJIaBOB.

Tema 3. ®azoBbie paBHOBECHSI.

Tema 4. Metamnyprus METaJIJIOB U CIUJIABOB.

Conep:xanne pas3aesoB JUCHUILIMHBI
Tema 1. Ctpoenue crimaBoB. MeTauIOXUMUYECKHE CBOMCTBA

4.3. Jlekunu
Ne O0bem yacoB
n/n Ha3BaHue Tembl Ounas 3aounasn
¢popma ¢popma
1 |®u3nuKo-XUMHUYECKHE OCHOBBI CTPOEHHSI METAaJUIOB HCIUIaBOB 2
Me:xaToMHas CBSI3b B METaJJIaX U CIUIaBax 0,5
2 [Kpucramimueckas CTpyKTypa METaJUIOB U CIUIaBOB 2
MeTayuryprudecKkue npouecchl MX BIHMSHUE HACBOMCTBA OTIMBOK 0,5
3 |OcHOBHBIE OHSTHS M BETUYMHBI TEPMOIMHAMHUKHUCILIIABOB 1
TepMoaMHaMUKa MPOLIECCOB MPUTOTOBICHUSI METAILIIOB U
4  (caBOB, €€ BIIMSTHUE HA CBOMCTBA OTIMBOK 2
/lnddy3snonnsle mpouecchl MeTaiax U CIjlaBaX, UXBIIMSHHE 0,5
Ha Ka4eCTBO JINTh
5 [Copenue TormBa. BameHTHOCT, W MOHW3AMOHHBIHIOTEHITHAI 2
MeTamypruueckue npouecchl IpU NPOU3BOACTBECIIIABOB
3aBUCUMOCTH TETI0BOr0 3 (eKTa peakuu OT TeMIepaTyphl,
Y4eT 3TOro (hakTOpa BTEXHOJIOTUYECKUX MPOLIECCAX JTUThS 2
6 |®a30Bblc paBHOBECHS TPH IUIAaBKE METAJUIOB M CIUIABOB, WX 0,5
TEXHOJOTMYECKOE 3HaYEHHUE NPU IIPOU3BOICTBE OTIINBOK.




7 (Ctanuu 1 peXHUMbI TETEPOr€HHBIX MPOLIECCOB IIaBKU 2
O6pa3oBaHue OKCUIHBIX (a3 MPH MIIaBKE
8 [BoccTaHOBJIEHHE OKCHIIOB )Kele3a
CBoiicTBA ¥  CTpPOGHHE [UIAKOB, HCIHOJIb30BAaHUE  ATHUX 2
3aKOHOMEPHOCTEHN MpHU pa3pabOTKe TEXHOJIOIMUYECKUX MPOLIECCOB
ITUThS
9 |PacmaBiieHHBIA MeTaul. B3auMoaeicTBUEMETATIINYECKUX U 2
[IJIJAKOBBIX PACILIABOB.
Htoro: 17 2
4.4. IIpakTH4YecKkue 3aHATHUS
Ne O0bem yacoB
n/n Ha3Banue Tembl Ounas laouHas
dopma dopma
1 MexaTromHast CBsI3b, KPUCTAJUIMUECKAsA CTPYKTYpa METAJJIOB U 2 1
CILIABOB, €€ BIMSHHE HA KAUeCTBO JIUThS.
JlrarpaMMBbl COCTOSIHUSI METAJIJIOB M CIUTABOB KaK
2 |0CHOBA MPOTHO3UPOBAHUS CBOMCTB U KOHCTPYHPOBAHUSCIIABOB C 2 1
Harepe 3aJaHHbBIMA CBOMCTBAMH.
3 | Dusnueckas XUMHS METAJUTYPIHYECKUX TPOIIECCOB 2
4  TermoBble A EKTHI PH MJIABKE CIIIIABOB. 2
5 |da3oBble paBHOBECHS NPU IJIAaBKE METAJJIOB UCIIABOB. 2
6 |(Crazuu U peXUMbI F€TEPOTreHHbIX IPOLIECCOB IIABKH. 3
CBOIICTBa U CTPOEHHE INIAKOB B MPOIIECCE TUIABKH.
7 |B3zaumoJeicTBHE METANIMYECKUX U IIJIAKOBBIX PACILIABOB. 4
Hroro: 17 2
4.5. JlaGopaTopHbie padoThI
JlaGopatopH6BIe pabOThl YYEOHBIM IJIAHOM HE MPETyCMOTPEHBI
4.6. CamocTosiTeJibHasi paboTa CTY1€HTOB
O0bem yacoB
1?21 Ha3Banune TeMbl Bun CPC Ounasn 3aounas
(opma popma
HpOopManMOHHBIE HCTOYHHUKH T10
npobieme (U3NKO-XUMHH CIUIaBOB €€ PaboTta ¢
1 CBSI3M C ITPOU3BOJICTBOM KaUYE€CTBEHHBIX  MH()OPMAIMOHHBIMU 1 14
OTIIMBOK MCTOYHUKAMU
(OCHOBHBIE MOHSTHUS U
2 3aKOHOMEPHOCTH (PU3UKO-XUMHHU 1 14
CILIaBOB
BTOpoii 3aK0OH TEpPMOJUHAMUKH,
pHTpomnus. Binsgaue Yuer
3 SHTpONUITHOTO (hakTopa mpu 1 14
MPOCKTUPOBAHUN
TEXHOJIOTHYECKUX MTPOLIECCOB
TTUTHS.
[TpuHIMI CMeIeHs] paBHOBECHS, [Touck, ananus,




4 €r0 y4eT MpU OCYIIECTBICHUN CTPYKTypUPOBaHUEH 1 15
MPOIIECCOB IIABKH METAIIJIOB U M3ydeHHe
CILIaBOB. uHpOpMAIIUU IO

5 CTauyd ¥ PEKUMBI T€TEPOTCHHBIX remam. [Togroroska 1 15
MPOIIECCOB K 3a4eTy

5 ["opeHue TOIIMBA MTPH TUIABKE 1 17
METaJUIOB M CIUIaBOB

U ["openue yriepoaa 1 15

3 Jucconmanus KapOOHATOB H 5 18
OKCHJIOB
BoccTaHOBHUTENBHBIE TIPOLIECCHI,

9 WX BIMSIHAE Ha 00ecrieueHHe 5 18
MPOM3BOJICTBA KAYECTBEHHBIX
METAJUIOB U CIUIABOB

Hroro: 11 140

4.7. KypcoBble NpoeKTbl. YUEOHBIM IIJIAHOM HE MPEAYCMOTPEHO.

S. OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

B mpomecce oOyueHust it JIOCTHXKEHHS IUIAHUPYEMBIX PpE3yJbTaTOB
OCBOCHMSI  JUCIUIUIMHBI  HCHOJB3YIOTCA  CIEAYIIIHE  00pa3oBaTelbHbIC
TEXHOJIOTUU:

—  TpaJUIMOHHbBIE 00BSCHUTENLHO-UILTIOCTPATUBHBIE TE€XHOJIOTUH,
KOTOpbIE 00ECeYNBAIOT JOCTYITHOCTh Y4YEOHOro Marepuana sl OOJIbIIMHCTBA
CTYJICHTOB,

CUCTEMHOCTh, OTPAOOTAHHOCTh OPTaHU3AIMOHHBIX ()OPM U TPUBBIYHBIX METOJIOB,
OTHOCHUTEIHHO MaJIbIe 3aTPaThl BpEMEHHU;

— HWHQOPMAIMOHHO-KOMMYHHKAITMOHHAS ~ TEXHOJIOTHS, B TOM YHCJE
BU3YyaJIU3aI¥s, CO3IaHUE DJICKTPOHHBIX YICOHBIX MATEPHAIIOB;

— HWCIOJB30BaHWE JJICKTPOHHBIX  O0Opa30BaTENbHBIX  PECYpPCOB  IPHU
MOATOTOBKEK JICKITUAM, TIPAKTHYCCKUM U JTA0OPATOPHBIM 3aHATHSIM;

— TEXHOJIOTHsS TpoOJeMHOro oOydeHMs, B TOM YHCJIE B pamMKax paszbopa
MPOOJIEMHBIX CUTYAIIH;

— TEXHOJIOTHSI DPa3BUBAIONIETO OOY4YEHUS, B TOM 4YHCJIE€ MOCTaHOBKA M
pelieHre 3amad  OT MeHee CIOXKHBIX K Oojee CIOXKHBIM, Pa3BUBAIOIINX
KOMITETCHIIUU CTYICHTOB.

B pamkax mepedrciieHHBIX TEXHOJOTHH OCHOBHBIMH METOAAMH OOYy4YCHUS
SBJISIIOTCS: paboTa B KOMaH/IE; CaMOCTOsATeNIbHAs paboTa; MpobdiieMHOE O0yUYeHUE.

6. YueOHO-MeTOOMYecKOoe M  HHPOPMAIIMOHHOE  o0eclnevYeHUe
AUCUMILTUHBI:
a) OCHOBHAas JIMTEparTypa:
1. Jlureiinoe npowmsBoacTBo: yued. / B.JI. BemoB [u ap.]; mox oOmr.
7



pen. B.I.

bemosa. — 3-¢ m3a., mepepab. U gom. — M.: m3a. lom MUCuC, 2015. —
487c.

2. DU3HKO-XUMHS METAJIOB U CIIaBOB: YU€OHUK, U3/aHUE JTOTIOJTHEHHOE
unepepadorannoe / C.H. [Tanepun - M: MUCHUC, 2017 - 118 c.

0) JOMOJIHMTE/IbHAsA JIUTEepaTypa:

1. Tlpomecchl Tra3oBBIACICHHUS M3 CTEpKHEH TOPSYErO0 M XOJIOAHOTO
oTBepkaeHus: HayuHas MoHorpadus/ ComskoB [.A., bommaun AH. — M.:
Mammnoctpoenue-1, 2004. — 200 c.:

2. Jlute€ B mecuansie Gpopmbl: yueOHoe nmocodbue/ Yepnor H.M., AkceHoB
B.A., Tuxomupona JL.b., Audepon B.H. - HoBocubupck: CI'YIIC, 2007. — 202c.

3. bamanmun I'.®. OcHoBbl Teopuu (HopMHpPOBaHHUS OTIMBOK. - M.:
Mamunoctpoenue, 1976,- 328 c.

4. ®opMOBOYHBIE MaTe€pHabl W TEXHOJOTUS JUTEHHOH  (QOpMBL:
Cnpasounuk / [C. C. XKyxosckuii, I'. A. Anucosuu, H. . JlaBeiioB u ap.]; [lox
o6mr. pen. C. C. XXykoBckoro. — M.: MammHoctpoenue, 1993. — 432 c.

5. banangun I'.®d. GopMupoBaHue KPUCTATUIMUECKOTO CTPOCHUS OTIMBOK.
- M.: Mamunoctpoenune, 1973.- 286 c.

6. bamangun ['.®d., BacuneeB B A. ®PH3UKO-XHUMHYECKHE OCHOBEI
JUTEHHOTO POU3BOACTBA. - M.: MammHoctpoenue, 1971. - 244 c.

7. IlpakTuka y4eOHO-TEXHOJOTHYECKAs MO JUTEHMHOMY IPOU3BOJICTBY.
Pabouas terpaap. - M.: MI'TY um. H. O. baymana, 2014. - 905 c.

8. Uypkun Bb.C. u gap. CneumanpHble CcmocoObl nuThs YueO./
Exarepun0Oypr: U3n-Bo Poc.roc.nmpod.-nen.yn-ra, 2010.-730c.

9. Jlureitaple (opmoBouHble MaTepuanbl. DOPMOBOYHBIC, CTEPKHEBBIC
cMecH M TOKphITHs: crupaBodynuk / [boaaun A. H. , Jaseimos H. U. , KykoBckuii
C. C. u ap.] - M.: Mammunoctpoenue, 2006. - 507 c.

10.. M. Kykyit, B. A. CxksopuoB, H. B. AwnmpuanoB Teopus u
TEXHOJIOTUS JINTEHHOTO TIpon3BoacTBa. B 2 wactsax. — M.: HoBoe 3nanue, 2011.—
800 c.

11. Yypkun b.C. Teopus nutelnbix nporeccoB. ExkatepunOypr: Poc. roc.
npod.-nen. yu-T, 2006. 453 c.

12. Teopuss mureiinbix mponeccoB / b.C. Uypkun, 32.b. I'opman, A.b.
Yypkun, F0.U. Kareropenko. ExarepunOypr, 2006. 196 c.

13. ®opmoBounbie Matepuanbel u  cmecu [/ [Hopomenko C. I,
Asnokymun B.I1., Pycun K. , Mamek I.]. - K.: Buma mkomna, 1990; Ilpara: CHTJL,
1990.—415c.

14. T'ynsie b. b. ®opmoBounsie mporeccet / ['ynsies b. B., KopHromkun
O. A.,Ky3un A. B..- JI.: Mamnoctropenue. Jlenunrp. ota-uue, 1987. — 264 c.

15.

B) MeTOAUYECKAas JIUTepaTypa:

1. CsunopoeB IJ.A. Meroauueckue YyKa3zaHus K  BBIIOJHEHUIO
WHIUBUYAIBHOTO 3aJaHusl MO Kypcy «OCHOBBI (DM3UKO-XUMHH CIUIABOBY /IS
CTYJIEHTOB JIHEBHOW M 3a04HOM (QopM OOyueHHs: METOAMYECKHE YKa3aHUS.

8



Jlyranck,2018r., 18c.

2) CsunopoeB IO.A. Meroauueckue yKa3aHHs K H3y4ECHHIO TEMbI
«Mertamnyprusi criaBoB» 1o Kypcy «OCHOBbBI (DU3UKO-XMUMHH CIUIABOBY /Jis
CTYJICHTOB JIHEBHOW W 3a04HOM (QopM OOydeHHs: METOAMYECKUE YKa3aHUS.
Jlyranck,2018r., 28c.

3) CsunopoeB IO.A. Metoanueckue yKa3aHUS K CaMOCTOSTEILHOU
pabote 1o Kypcy «OCHOBBI (DM3UKO-XUMHH CILIABOB»» /NJIsi CTYJIEHTOB JHEBHOM
¥ 3204HOM Qopm 00yueHus: MeToanueckue ykazanus. Jlyranck, 2018r., 34c.

I') HHTePHET-PecypChl:

MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanun —
http://Muno6pHayku.pd/

OenepanpHas ciyx0a 1Mo Ham3opy B chepe oOpa3oBaHHS W HAYKH —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX CTAHJIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbhblii moprai «Poccuiickoe odpaszoBanuey» — http://www.edu.ru/

Nudopmarnmonnas cucrtema «EnuHoe OkHO gocTtynma K o0Opa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHbIl  HEHTP HUHPOPMAIMOHHO-00pPA30BaTEIBHBIX PECYpPCOB  —
http://fcior.edu.ru/

['OCTw1 1 crargaptsl — https://standartgost.ru/

Poccwmiickas Acconmanms Jlnteinmkos — http://www.ruscastings.ru/

JJIeKTPOHHBIE OMOJINOTEYHbIE CUCTEMBI  PeCypPChI

DIIeKTPOHHO-0MOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

Hayunas snextponnas Oubnmuotexa Elibrary — Pexum noctyma: URL:

http://elibrary.ru/

CnpaBounas npaBoBasi cucteMa «KoncynbranT [lntoc» — Pexum pocrymna:

URL.: https://www.consultant.ru/sys/

HNupopmanuoHHbIi pecypc OnodMoTeKH o0pa3oBaTe/IbHOI
OpraHu3anuu

Hayunas Oubnunoreka mmenn A. H. KonseBa — Pexum nocryma: URL:

http://biblio.dahluniver.ru/

/. MaTtepuajbHO-TEXHUYECKOE U IPOrPAMMHOE o0ecreyeHue
TUCHMILTHHBI

B kadecTBe MaTepHAIbLHO-TEXHHYECKOTO OOECTeYeHUS AUCIUTUTMHBI
UCITIOJIB3YIOTCS TIPE3CHTAIMOHHAS TEXHUKA (IIPOEKTOP, IKPaH, HOYTOYK), HAOOPHI
ciaiioB (MO0 pa3gaToOUHBIN MaTepual B OyMa)KHOM BUJE) WIM KUHODUIEMOB;
JIEMOHCTPALIMOHHBIE TPUOOPHI.

[Ipouee: pabouee MeCTO MpemnojaBaTelisi, OCHAIICHHOE KOMIIBIOTEPOM C
noctyrnom B MHTEpHET.


http://минобрнауки.рф/
http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://standartgost.ru/
http://www.ruscastings.ru/
https://www.studmed.ru/
http://elibrary.ru/
https://www.consultant.ru/sys/
http://biblio.dahluniver.ru/

[Iporpammuoe obecrieueHue:

DYyHKIUOHATIBHOE
HAa3HAYEHHUe

Becniarnoe
NporpaMMHoe
ol0ecreuenue

CceblIKH

OducHbIii makeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

COHI?TI;?;HOHHM UBUNTU 19.04 Eggz;Z?EL\;\T/}tlgig:c;?a{.orq/Wi ki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bbpaysep Opera http://www.opera.com

Mozilla

ITouyTOBBIIT KJIUEHT

Thunderbird

http://www.mozilla.org/ru/thunderbird

DaisI-MeHe Kep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/
GIMP (GNU http://www.gimp.org/
I'paduicckuii :\T age lati http://gimp.ru/viewpage.php?page_id=8
penaKTop aniputation http://ru.wikipedia.org/wiki/GIMP
Program)
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuonuneiiep VLC http://www.videolan.org/vic/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHoyHbIe cpeacTBa O
IMacoopT

AUCIHUILINHE

OLIEHOYHBIX CPEACTB M0 Y4eOHOH TUCHHUILIUHE
«DU3UKO-XUMHUYECKHE OCHOBBI METAJLLIYPIrU4eCKOro

MMpou3BOJACTBA»

[lepeuenn kommneTeHIUH (3JIEMEHTOB KOMITETEHIIN ), (HOPMHUPYEMBIX
Bpe3yJbTaTe OCBOCHHUS YU€OHON NUCIMIUIMHBI (MOYJIS) WU MPAKTUKA

Nuaukatopsl  [KOHTPOIHUPYEMBICTEMBI Jrarb
Kon DopMynHpOBKA N o
No . . |[TOCTIDKEeHHI Y4€OHOH TUCLIMIUIMHBL,  |hopMUpOBaHHS
KOHTPOJIMPYEMOH [KOHTPOJIHPYEMOi
I/ KOMIETCHIIMH  [IPAKTHKU (cemecTp
KOMIICTCHIIMH  [KOMITCTCHIIUH .
T (TI0 peam3yeMoit W3yuenHs)
ITUCIUTITHHE
1 |OIK-1. Crocober  pematsOITK-1.5. Tema 1. Ctpoenue 4
3a1a4u IAHaNU3UpyeT CIUIABOB.
pOQeCCHOHANBHON [(PU3MKO-XUMHYECKH Y 1o 110X HMUIECKHIE
JCATCIbHOCTH, MPOIECChI HJCBOﬁCTBa 3IeMEHTOBR
TIPUMCHSAA [PCHICHUA 3a1d
MECTOAbI mpodecCHOHATbHOMN
pod Tewma 2.
MOACINPOBAHUA, JCATCIbHOCTH.
MaAaTEMATHYCCKOI' O MeTaﬂHyer;{
€CTCCTBCHHOHAYYHBI
eu Tewma 3. ®a3oBble
001IeNHKeHEPHBIE PaBHOBecUs
3HAHU
Tewma 4.
Mertamtyprus
METaJIOB U CIUIABOB
IToka3aTe/n U KPUTEPHUHU OLCHUBAHUS KOMIIETEHIIM, OITUCAHME
IIKaJ OCHUBaHUA
Ko Nunukaropel
A A pb Konrpomup | HaumenoBanue
No |koHTpOmM |  AOCTHXKEHUU [TokazaTenb oLleHUBaHUS
. YEMBIETEMBI OIICHOYHOTO
/1 |- pyeMOH | KOMNeTeHIUH (M0 | (3HaHMSI, yMEHHUS, HABBIKH ) .
N yueOHOM CpencTBa
KOMIIETEH |  pealu3yeMoun
TUCITUTLITU-
uu VCLUTLIINHE
I AUCI HEL
1 OIIK-1. OIIK-1.5. 3namb OCHOBHBIE (H3UKO- Tema 1, Bompocs! mist
Cnocoben | AHIM3UPYET GUIMKO- lxyvreckne mporecce, Tema 2, KOMOMHHUPOBAHHOTO
clIaTh XUMHYCCKHUE ITPOLECChI L
P pott MCTIOTb3yEeMbIC B MPOIIECCe Tema 3, KOHTPOJITYCBOCHHUS
sajasn JUIA pCLICHIA 371 M3TOTOBJICHUA NIPOAYKIINH 1 \
npodeccro | npodeccHoHaIbHOMN POAYXT Tema 4. [TEOPETHIECKOTO
HQIBHOIM | AEATENBHOCTH. MPOU3BO/CTBA H3siemuii TpeGyemof Marepuana,
JESTENbHOC KauecTBa, 3a[aHHOTO KOJIMYECTBA Ijf] BanaHus 1o
TH, HAMMCHBIINX 3aTpaTrax HOI[FOTOBKe K
IIPUMCEHSAA :
p OOIIECTBCHHOTO TPY/Aa; OCHOBHEIC 126 OpaTOPHBIM
METOIBI [TOHSATHS K METOJIBI PEIICHUS
MOJIETHPOB BaHSATHSAM, TEMBI
MHKCHCPHBIX 3a1a4;
aHms, pedeparos,
IMCTObI MOACIIMPOBAHUA
MaTtemMaTu4 BOITPOCHI K3a4CTYy.
€CKOro q)HBI/IquKI/IX, XUMHUYECCKHUX U
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aHaau3a,
€CTECTBEHH
OHAay4HBIC
u
0O0IIIENH)KE
HEepHbIC
3HAHMS

TEXHOJIOTUIECKUX MTPOIIECCOB
ITUTEHOTO MPOU3BOJICTBA.
Memb:
MICTIOB30BaTh (PU3MKO-XUMHUIECKHUH
arnmapart JJis peleHus 3aaad,
BO3HHMKAIOIIHX B XOJC
poeCCHOHATBHOM IEATEIBHOCTH
[IPUMEHSITh METOMBI JJISl PEIICHUS
3a/1a4 MPOEKTUPOBAHUS COBPEMEHH

o

ITNTCHHON TEXHOJIOTHH;
BEIOMPATH M IPUMEHSATH
COOTBETCTBYIOIIHE METOIBI
MOIETPOBAHMS (PU3UUECKIIX,
XUMHUYECKUX U TEXHOJOTHYSCKUX
[IPO11eCCOB JIMTEITHOTO MPOU3BOJICTB
6ra0emn.:

IHABbIKAM U HpI/IMeHeHI/IH
COBPEMEHHOTO MaTeMaTHYECKOTO
MHCTPYMEHTApHS JJIAPEIICHAS 3a/]

e ]

B MpoQecCHOHATBHON JeSTebHOC
MaTeMaTHIECKMMH METOJAMUHU
[IpOrpaMMHBIMU CPEICTBAMU;
CIOCOOHOCTRIO ~ BBIOMpaTh |
MPUMEHSITh  COOTBETCTBYIOIIHE
METOJIbI MOICTAPOBAHUS
(GU3NYECKUX, XUMHUCCKUX U
TEXHOJOTHYECKUX MPOIIECCOB

Bomnpocsl /151 KOMOMHHPOBAHHOTO KOHTPOJISI YCBOCHUSITEOPETHYECKOTO
MarepuaJja (yCTHO WM NUCbMEHHO):

1. Ilepeuncnure OCHOBHBIE (PU3MKO-XHUMHUYECKHE OCOOCHHOCTH CTPOCHHS

MCTAaJIJIOB.

Nooakown

(I)OH)II)I OLHCHOYHBLIX CPEACTB MO0 NTUCHUIIJIUHE
«PU3UKO-XUMHYECKHE OCHOBbI JJUTEHHOI 0 IMPOMU3BOJACTBA»

[Tepeuncaure oCHOBHBIC (haKTOPHI, BIUSIOIINE CBOMCTBAa METAJLIOB.
YeM 4yMCThIM METaljl OTJIMYACTCS OT CIIJIaBa.
[aiiTe onpenenenure criaBa. YTo Takoe Ka4€CTBEHHBIN CIIIaB?
ChopmynupyiiTe TUTIOBYIO CTPYKTYPY CILJIaBa.
JlaiiTe onpeneneHrue MeXKaTOMHOM CBSI3M B METAJIJIaxX U CILJIaBax.
Kak xummuyeckmii CcOCTaB CIUIaBa BJIMSIOT Ha KayeCTBO OTJIMUBKU
NOJIy4aeMoi U3 Hero?

8. CdopmynupyiiTe OCHOBHBIE TOHSTHS W BEIWYUHBI TEPMOJIMHAMHKHU
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CILJIaBOB.
9. OcoOGeHHOCTH TEPMOIUHAMUKY MPOIECCOB MIIaBKU
10. Cymaocth auddy3UOHHBIX TPOIECCOB TMPU TUIABKE METALIOB H
CILIaBOB.
11. Chopmynupyiite 0COOEHHOCTH U 3aKOHOMEPHOCTH TOPEHHMS TOILIMBA

12. TlepeunicnuTe OCHOBHBIE METAJUTyPTHUUYECKHE TIPOIECCHl Ha 2JTare
MPUTOTOBJICHHS] METAJLJIOB U CIJIABOB.

13. Yto Takoe BaJICHTHOCTh W MOHHM3AIMOHHBINA MOTEHITHAT METAJIJIOB?

14. Yto Takoe TermoBoit 3 dexT peakun?

15. Kak u rze yuuTsiBaeTcs TEIIoBor 3 GeKT peakiuu mpu Iporu3BOJICTBE
OTJIUBOK?

16. B yeM cocrosiT TemrepaTypHble (akTOpbl, OMpPENESIOnIe KayecTBO
METaJUIOB U CIUIaBOB?

17. Yto Takoe XMMUYECKUI COCTaB CIIaBa?

18. ChopmynupyiTe TEXHOJIOTHYECKOE 3HA4YeHHE (Hha30BBIX PABHOBECHM
IIPH IIJIaBKE METAJJIOB U CIUIaBOB?

19. Kakwue reTeporeHHbIe MPOIECChl MPH IJIaBKE METAIJIOB U CIUIaBOB Bam
W3BECTHBI, KAK OHH BIIMSIOT HA MPOIECCHI TTOYICHHUS KaueCTBEHHOTO CIljlaBa’?

20. Yto Takoe pazoBOe paBHOBECHE IPHU TIABKE METAJIOB U CILUIABOB?

21. TexHonorndeckoe 3HadeHUE ydeTa (a30BBIX PABHOBECHH B IPOIIECCE
IUIaBKM METAJlIa/CIiaBa U MPHU MPOU3BOJICTBE OTIMBOK?

22. B yem cocTouT ¢u3mdecKasi CyIIHOCTh BOCCTAHOBJICHHS METAJIOB U3
OKCHUJIOB?

23. UTo Takoe BOCCTAaHOBUTEIBHBIN ITOTEHIINAII?

24. Tlepeuncnure BO3MOXKHBIE BapUAHTBI U CTAIUU BOCCTAHOBIICHUS
&KeJes3a U3 OKCHUJIOB.

25. TlepeuncnuTe OCHOBHBIE BUIbI KOHTPOJIS KaueCcTBa CILIaBa.

26. Ilepeuncnure oOIIyI0 KIACCU(UKAIUIO MPOIIECCOB MPOTEKAIOIMIUX TPH
MJIaBKE METAJIJIOB U CILJIAaBOB.

27. llepeuncnute OCHOBHBIE XapaKTePUCTUKU OCHOBHBIX,
TEXHOJIOTHYECKHUX U MTOTPEOUTETHCKHUX CILIABOB.

28. Kax BIMSIOT (DUM3HKO-XMMHYECKHE CBOWMCTBA CIJIABOB HA OCHOBHBIC
TPUHITUIIBEI IPOCKTUPOBAHUS JIMTON 3arOTOBKH, MOJIYYCHHOW JINTHEM B Pa30BBIC
MeCYaHO-TJIMHUCTHIE ()OPMBL.

29. IlepeuncnuTe pPEeKOMEHAAMHM IO TpaBWiIaM O(OpPMIICHHS YepTexa
OTJIMBKUB 3aBUCUMOCTH OT BHJIa CIJIaBa.

30. [lepeuncnure OCHOBHBIE METOJIBI M3TOTOBJICHUS JIMTHIX 3arOTOBOK H
KaK OHH CBSA3aHBI ¢ (PU3UKO-XUMUYECKUMH CBOMCTBAMHU METAJUIOB U CILJIABOK, U3
KOTOPBIX U3TOTABIMBAETCS OTIMBKA?

31. [lepeunciure OCHOBHBIE TEXHOJIOTHYECKHE OCOOCHHOCTH TMOIYYCHUS
OTJIMBOK U3 YyTYHA, C YYETOM €T0 (U3UKO-XUMHUUIECKIX OCOOEHHOCTEH.

32. [lepeunciure OCHOBHBIE TEXHOJIOTHYECKHE OCOOCHHOCTH TMOJIYYCHUS

CTaJIbHBIX OTJIUBOK, C YYETOM MX (PU3UKO-XUMHUECKHX OCOOCHHOCTEM.
33. [lepeuniciure OCHOBHBIE TEXHOJOIMUYECKHME OCOOEHHOCTH MOJYyYEHHUS
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OTJIMBOK M3 HIBCTHBIX MCTAJIJIOB U CINNIABOB, C YUYCTOM HX @HSHKO-XHMHHCCKHX

0COOEHHOCTEH.

34. Ilepeuncnute  AedekTbl,  BO3HMKAIOIIME B  OTJIMBKAX U3
BBICOKOYTJIEPOJUCTBIX CTAJICH TI0 MPUIHNHE X (PU3UKO-XUMHYECKIX CBOWCTB.

35. Ilepeuncnure OCHOBHBIE TEXHOJIOTMYECKUE 0COOCHHOCTH

M3COTOBJICHUS OTINBOK U3 MEIU U €€ CIIJIaBOB.

36. [IepeurciiiTe OCHOBHBIEC TEXHOJIOTHICCKUE OCOOCHHOCTH H3TOTOBICHUS
OTJIMBOK W3 aJIOMHHHS M €ro CIUIAaBOB, C YYE€TOM €ro (U3HKO-XMMHYCCKHUX
0COOEHHOCTEIA.

37. Kakue crmocoObl JIUThSI MPUMEHSIIOT JJISI M3TOTOBJCHUS 3arOTOBOK C
tommuHor cteHku 0,5-1,0 MM, ¢ ydyetom ero (U3UKO-XUMHUYECKUX
0COOEHHOCTEM?

38. Uto Takoe muarpamMma COCTOSTHUS CIiiaBa?

39. Kakue BU/IBI TMarpaMM COCTOSTHUH CIUTaBOB BaM m3BeCTHBI?

40. JlaiiTe XapaKTepUCTUKY OCOOCHHOCTEN CTPOCHUS IIJTAKOB.

41. B ueM COCTOMT CYIIHOCTh MPOIECCOB 00pa30BaHUs OKCUJIHBIX (pa3 mpu
rIaBke?

42. Yto Takoe OKCcHaHAA IJIEHKA?

43. TexHomoruu IJIaBKU: oOmas Kiaccuukanus, MoKa3aTean

44, Kakue TeXHOJIOTUHU TUIaBKHU yyryHa Bam n3BecTHBI?

45. [lepeuncnure OCHOBHBIE (PU3UKO-XUMHUYECKUE IMPOIECCHl TMPHU

46. Kakue TeXHOJIOTHH TUIaBKU cTaiu BaM n3BecTHBI?

47. llepeuncnure HpU3NKO-XUMHUECKHE OCOOCHHOCTH TIJIaBKH CTaJIH.

48. PacmutaBiieHHBIT METaJLT: CTpOCHHE, XapaKTEPHUCTHKH,
3aKOHOMEPHOCTH.

49. OcHOBHbIE TPeOOBaHUS, TIPH MJIABKE IIBETHBIX CILIABOB.

50. B 4em coCTOST MpOTHOCTHYECKHE (DYHKIIMU JHarpamMm COCTOSIHUS
CIJIaBOB?

51. Yem xapakTepHu3yeTcsi COCTaB U CTPOCHHE MIITAKOB?

52. [lepeuncnure HU3NUECKUE CBOMCTBA IIIAKOB.

53. PacTBOpHI: onpeneneHre, BUIbI, CBOMCTBA, 0COOCHHOCTH CTPOCHHUS.

4. Chpopmynupyiite  3akoH  Kupkroga, B 4YeM  COCTOMT  €ro
MpaKkTH4YEeCKOe3HaUeHuE?

55. [lepeunciuTe OCHOBHBIC TTIOHATHS M BUIBI TEPMOIMHAMHUKH.

56. 3aKOH cOXpaHEHHUs SHEPTUU: ONpPeACICHUE, MPAKTUUECKask 3HAYMMOCTb.

57. ChopmynupyiiTe CYIIHOCTh YpaBHEHHUs TEIUIOBOrO OanaHca TMpu
TJIABKEJIUTCHHBIX CIIABOB.

58. ChopmynupyiiTe CymHOCTH 3akoHa [ecca, B 4YeM COCTOUT €ro
MPaKTUYECKAI3HAUUMOCTh?

59. TexHONMOTMM TUTABKM PA3IUYHBIX CIUIABOB: JaTh CPaBHHUTEIbHBIN
aHaju3, MoKazaTh KaKuM 00pa3oM (U3MKO-XUMHYECKUE OCOOCHHOCTH CILJIaBa
BJIMSIFOT HA TEXHOJIOTUYECKUN ITPOLIECC.

60. ChopmynupyiiTe BTOPOI 3aKOH TEPMOTUHAMUKH.
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61. Kak u rme y4yuTBIBalOTCA OJHTPONMIHBIE (AKTOPHl MpHU IIJIaBKE

JINTEHMHBIX CIJIAaBOB?

62. PacmiaB kak TCPMOINHAMHNYCCKAA CHUCTCMA OIIPCACICHUC, IIPHU3HAKHU,

ITOKa3aTCJIN.

63. B uem cocTout CYIIHOCTb CMCHICHUA PABHOBCCUA U CTO IIPAKTUYICCKAA

3HAYUMOCTE?

KpI/ITCpHI/I " KaJiIa OCHUBAHUA 110 OLICHOYHOMY CPCACTBY —
KOM6MHMpO6’ClHHblIZ KOHMPOJIb YCBOEHUS meopemudecKoco mamepuaia

[ [xana oneHuBaHUs
(MHTEpBa OAIITOB)

Kpurepuii onenuBanus

5

OTBET JaH Ha BBICOKOM YpPOBHE (CTYIEHT B IOJIHOM OOBEME OCBETHII
paccMaTpUBaeMyIo MPOOJIEMATHKY, MPUBET apryMEHTHI B IOJIb3Y CBOUX
CYXKICHHH, BlageeT MPOo(QUIbLHBIM MOHITHIHBIM (KaTerOPUAIBHBIM )
armapaToM M T.I1.)

OTBeT MJaH Ha cpeaHeM YypoBHE (CTYAGHT B II€JIOM OCBETHI
[paccMaTpuBaeMylo MpoOJIeMaTHKy, MPUBEI apryMEHTHl B IOJIb3Yy CBOUX
CY>KIEHH, TOMYCTHB HEKOTOPbIE HETOYHOCTH M T.I1.)

OTtBeT JaH Ha HHU3KOM YPOBHC (CTYILCHT A0IMYCTHUII CYIICCTBCHHBLIC
HCTOYHOCTHU, U3JIOKUII MaTCpUall C OIJ_II/I6K8.MI/I, HC BJIAACCT BI[OCT&TO‘IHOI‘/'I

CcTeneHu MPOQIIbHBIM KATETOPUAILHBIM aNllapaToM U T.I1.)

2 OTBeT JaH Ha HEYAOBJIETBOPUTEILHOM YPOBHE WJIM HE NPEICTABIICH
(CTYIeHT He TOTOB, HE BBINOJIHWII 3aJaHUE U T.I1.)

3aaHud K IPaKTHYECKUM padoTam

1. MexxatoMHasi CBSI3b, KPUCTAIIMYECKAs CTPYKTypa METAIOB H
CIUUIaBOB, €€ BIIUSIHUE HA KayeCTBO JIMThSl, METAJUIMYECKasi CBSI3b, BUJIBI CBS3H,
dbusnyeckass CyIIHOCTh  SIBJICHUS, KpUCTAJUIMYECKass  CTPYKTypa,  BUJbBI
KPUCTAUIMYECKUX  CTPYKTYp B  MeETaUlaX, MPUBECTH MPUMEPBL, A
MPEMJIOKEHHBIX ~ CIUIABOB  OMPENENIUTh OCOOCHHOCTH HX KPUCTAJUIMYECKOTO
CTPOEHUS; U OMKCATh CBOMCTBA U MEPEUUCITUTH XAPAKTEPUCTHKH M OCOOCHHOCTH
CBSI3€l B3aJlaHHOM METaJlIe; 3al0JIHUTh UTOTOBYIO TaOJIUILY.

KoHTpoapHBIE BOTPOCHI
JlaiiTe onpeaeneHrne METaIIINYECKON CBSA3H.

[lepeuncnure OTIIMYUTEIIBHBIE OCOOCHHOCTH METAJUTMYECKON CBSI3U.
[aiiTe onpeaeneHrne KpUCTALIMUYECKOW CTPYKTYPHI CIIaBa.
Kakue nedexTbl KpucTamIndecKo CTPYKTYphbl BaM U3BECTHBI?

S, OObsicHuTe  CymHOCTh  (ha30BBIX  TIEPEXOJOB B  TMpoOIEcce
KPUCTAJUTA3AIMHU CILIABOB.

Hwnh e

2. JlmarpamMMbl COCTOSIHMSI METaUIOB M CIUIABOB KaK  OCHOBA
ITPOTHO3UPOBAHUSI CBOWCTB M KOHCTPYMPOBAHMS CILUIABOB C HANEpE] 3aJaHHBIMU
CBOMCTBaMU (BH]I JUarpaMM MOJY4YUTh Y TPENOAABATEIIA).

1) ompeneauTh BUA HMArPaMMbl COCTOSIHHS

2) TMepeUHCIUTh OCHOBHBIC 3JIEMEHTHI M XapaKTePUCTHKHU THATPAMMBI
COCTOSIHUS;
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3) Ui 33JaHHOTO CIUIaBa OMUCATh MPOIECCHI MPECTABICHHBIC B
JMarpaMMeECOCTOSTHUS;

4) nmaTh MPOTHO3 CBOWCTBAaM OTACIBHBIX CIUIABOB, B 3aBUCHMOCTH OT HX
IIOJIOKEHUS Ha MarpamMme COCTOSIHHUS,

5) s 3a1aHHOTO CIUIaBa ONPEICTUTh XapaKTePUCTUICCKUE TOYKH;

6) paccuuTath, IO AUATPAMME COCTOSIHUS JUISl 33JIaHHOTO CJIaBa, €ro
XUMHUYECKUHU (pa3oBBIN COCTaB;

7) pe3ynabTaT MPEJCTaBUTh B BUJE UTOTOBON TAOJIHUIIBL.

KonTpoapHbIE BOTPOCHI

1. JlaiiTe onpeneneHue 1uarpaMmmMbl COCTOSIHUSI CUCTEMBI CIIJIaBOB.

2. B ueM cocTouT mpakTHuecKasi 3HAUMMOCTh JUArpaMM COCTOSTHUS
CILUIaBOB?

3. Kakum 00pa3om cTposaT AuarpamMmbl COCTOSIHHSI CIIIIaBOB?

4. XapakTepHble peakuuy B NPHUCYTCTBYIOIIME B KayecTBE

AJIEMEHTOB BJIarpaMmax COCTOSIHUSI.

5. Kpussle oxnaxxaeHus/HarpeBa: CyIIHOCTb, CIOCOOBI MOIY4YEHHUS,
XapaKTEPHBIEITIEMEHTBHI.

6. ANropuT™m pacuera XMUMHUYECKOTO COCTaBa I10 IUarpaMMe COCTOSTHUS
CIUIABA.

/. DBTEKTUYECKUE PEaKIMU: CYIIHOCTh, BUJ (M300pakeHUE) Ha
JAarpaMMeCOCTOSTHHUSL.

8. IleperexkTnyeckue peakiuu: CyIUIHOCTh, BUJ (M300paKeHUE) Ha
JAarpaMMeCOCTOSTHHUSL.

9. Kakue nuarpammsel cocTosiHUST Bam n3BecTHBI?

10. Imarpamma COCTOSIHUS K€JI€30-YTJIEPOI: CYITHOCTh, MPAKTUIECKOE
3HAYEHUE,0CHOBHBIE 00JIACTH.

3. ®usnueckass XUMHS METALTYPrUYECKUX MPOIECCOB (MCXOTHBIC TaHHBIC
MOJIYYHTh Y MPETOAaBaTes).

1) JlaTh onrcanre (PU3NKO-XUMUYECKUX MIPOIIECCOB 3a/IaHHOMN
TEXHOJIOTUH IJIaBKH;

2) MPEIOKUTH 000PYIOBaHUE JUIsI OCYIIECTBIIEHHUS MTPOIIECCa;

3) IpECTaBUTh AJITOPUTM pealli3allii 3aJaHHOI0 Ipolecca;

4) OMKCAaTh OCHOBHBIE ATAIlbI 33JaHHOTO MPOIIECCa;

5) NEPEUYUCIUTh OCOOCHHOCTU (PU3MKO-XMMUYECKHUX SIBJICHUUN
MPOTEKAIOIUX HAETOo JTarnax;

6) HA3HAYUTHh TEXHHUECKUE YCIOBHS JIJISl peaTM3alliy MPoIiecca IMIaBKH;

7) pe3ynbTaT MPUBECTH B BUI€ TAOIUIIBI.

KonTpoabsHbIE BOTPOCHI

1. Omnpenenute NOHATUE METAJLTYPrUYECKOTO Mpolecca.

2. llepeuncnute u naiTe ompeneeHUE OCHOBHBIX MOHATHH (HHU3UUECKOM
XUMHUHUMETAIUTYPrUYECKUX MPOIECCOB.

3. Ilepeuncnure W pgaiiTe XapaKTePUCTUKY OCHOBHBIX  (DU3HKO-
XAMHUYECKUX NPOLECCOB HA ATamnax TEXHOJOTMYECKOro MpoLecca MOJIYyYECHUS

CILIaBa.
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4. TepmonuHamuKa mpoiiecca IIaBKu: TEPMOAMHAMUYECKHE (DYHKIIUHU, UX
CYIIHOCTh U IPAKTUYECKOE 3HAUCHUE.

5. CyuHoctb U IIpaKTUYECKas 3HAYUMOCTh o0paTUMBbIX
TEPMOJUHAMUYECKUXITPOLIECCOB IIPH IJIABKE CIUIABOB.

4. TerunoBbie 3 (PEKTHl XUMUYECKUX pEaKIui

[Tpon3BecTH aHAIUTUYECKHN pacyeT TEIUIOBBIX A(PQPEKTOB I 3aJaHHON
XUMUYECKOM pEeaklnu MNpOoTeKarolleld Ha H3Tamax TEXHOJIOTMH IUIABKU CIUIaBa
(pacueTHOe 3aJaHUE TMOJNYYUTh Yy TOJYYUThb Yy TMpenojaasatelns). Pe3ynbraTs
pacueToB NPUBECTH B CBOJIHOM TabiuIIe.

KoHTponbHbIE BOIPOCH

1. 3aKOH COXpPAHEHUE DHEPIMM: CYIIHOCTh M IPAKTUYECKOE 3HAYCHHE
IIPY IIJIABKE JIMTEHHBIX CIUIABOB.

2. JlaiiTe onpeaeneHne TemiIoThI.

3 Kakune BUAbI TEIUIOBBIX PEAKLINNA BaM U3BECTHBI?

4, DK30TEpMHUUYECKHE PEAKIIUU: CYITHOCTh U IPAKTUYECKOE 3HAYCHHUE.

3) DHAOTEPMHUYECKNE PEAKIIMU: CYIIIHOCTh W MPAKTUYECKOE 3HAUECHUE.

5. ®a3oBbIe paBHOBECHS MPH MJIABKE METAIJIOB U CILIABOB.
JInsg 3ajaHHBIX TperojaBaTesieM YCIOBHM M BHAA CIUIaBa, HCIIONb3YSA
npaBuiIo (pa3, MPOM3BECTU MOCTPOCHUE AUArPaMMBI (pa30BOTO PAaBHOBECHS JIJIS:

1) CILJIABOB 00pa3yIOIIUX MEXaHUUECKHUE CMECH;

2) JUTSL CTydasi OTPaHWMYEHHON PacTBOPHMOCTH KOMIIOHEHTOB CITIaBa
B TBEPJOMCOCTOSIHHH,

3) JUTSI CTIJIABOB, 00Pa3yIONMIUX XUMHUUECKUE COCTUHEHUS.

KonTposnbHbIE BOIPOCHI

1. Jlaiite onpenesncHue (a3bl B CTPYKTYpE CILIABA.

2. JlaiiTe onpeneneHue mpapmia ¢as.

3. JIuHuM coMMayc W JIMKBHUIYC, KAK XapaKTEPUCTUYECKHUE KPUBbBIE

ONpPENEIIAIOLINE JUHAMUIECKOE PABHOBECHE IIPU IIJIAaBKE METAJUIOB U
CILJIABOB.

4. MexaHuueckue CMECM B CTPYKType  CIUIaBOB:  CYLIHOCTb,
IIPOTHOCTHYECKOE3HAYECHUE JJIsSI OLIEHKU CBOWCTB.

5. XHMHMYECKHME COEOUHEHHs B CTPYKType CIUIaBa:  CYLIHOCTb,
IIPOTHOCTHYECKOE3HAYECHUE JJISI OLIEHKU CBOWCTB.

6. CTaguu 1 peKUMbl F€TEPOTEHHBIX MPOLIECCOB TUIABKHU.

J171s1 3aIaHHBIX YCIIOBUI ONPENIEUTh CYITHOCTh U MPAKTUYECKOE 3HAUEHUE
TE€TEPOrE€HHBIX PEAKIUN.

J1aTh XapaKTepUCTUKY T€TEPOTCHHBIX MPOLIECCOB:

- TIpY TOPEHUHU TOIJINBA,

- TIpY BOCCTAHOBJICHUH TBEPABIX OKCUJIOB YTJIEPOIOM,

- TIpY BOCCTAHOBJICHHM TBEPJBIX OKCHJIOB T'a3aMH,

- IIpH pacTBOPEHMH ra3oB B METaJUIAX /CIIaBax M IUIaKax, B Mpoleccax
pacrnpeeneHus BEIIECTB MEXKY KUIKUMUHECMEIINBAIOIIMMUCS (azamMu
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(MeTasuibl ¥ UIAKK),

- IIpY paCTBOPEHUU TBEPJBIX TEI B KUIKOCTH,

- B IIPOLECCE KPUCTAIUIN3ALIMH CILUIaBa,

- B IIpolieccax npeBpaileHus (MepeKpucTauiviialiii) METaioB U
CILJIABOBB TBEPAOM COCTOSIHUH.

J1aTh XapaKTEpUCTUKHU CTAIUSAM I'€TEPOTE€HHBIX MMPOLECCOB:

- KOHUEHTpAIs pearupyroirx BEeIIecTB (MCX0IHOE MO3UIITMOHUPOBAHNUE),
MEPEHOC PEarnupyromnx BEMIECTB K PEaKIIMOHHOW 30HE (MIOBEPXHOCTUPA3ea
has),

- COOCTBEHHO reTepOreHHasi XUMUYECKAas peaKIus,

- OTBOJ IPOJIYKTOB PEAKIIUU U3 30HbI pearupoBaHus. Pe3ynbTaThl
BBITIOJTHEHUS PA0OTHl CBECTH B UTOTOBYIO TaOJUILY.

KonTpoapHbIE BONTPOCHI

1. Onpenenute MOHATHE TETEPOTCHHON PEAKIIUU.

2. Kakue THUIIOBBIE MpOIIECCHl MPOTEKAHUS TETEPOTCHHBIX DPEaKIUid BaM
W3BECTHBI?

3. IlpakTthueckoe 3HA4YeHHE YydyeTa M  YNPaBICHUA MPOTEKAHUEM
rE€TEPOTreHHBIX PEAKLMI NPH IUIABKE METAJJIOB U CILJIABOB.

4. OCHOBHBIE CTaIMM TPOTEKAHUS T€TEPOTECHHBIX PEAKIIH.

5. Cymnocth audGy3UOHHBIX MPOIECCOB MPU MPOTEKAHUH T€TEPOTCHHBIX
peaKunil.

7. CBOICTBa W CTPOEHME IIIJIAKOB B IIpollecCce IUIaBKU. B3anmojaeicTBue
METAJUIMYECKUX U IIUIAKOBBIX PACIIABOB.

JIns  3amaHHBIX TPENoJaBaTesieM yYCIOBUM JaTh aHAIW3 Ipolecca
[ITAKO0Opa30BaHUsI MPHU MJIABKE METAJUIOB U CILJIABOB.

KauecTBeHHO omnpenenuTh BEPOSITHBIM COCTaB IILIAKA, B 3aBUCUMOCTHA OT
3aJJaHHBIX YCJIOBHUM.

JlaTb OIlEeHKY BO3MOXXHOCTEH YINpaBJeHUS CBOMCTBAMHU IIaka (BSI3KOCTH,
XUMHUYECKOTO COCTaBA)

JlaTh TpeIoKEeHUsI MO YNPABJICHUK) XWMHUYECKHMM COCTaBOM IIUIaKa, C
IEJIBIO MOJIYYSHHUS TPEOYyeMOT0 XMMUYECKOT0 COCTaBa BBITIIABIIIEMOTO CIIJIaBa.

Pe3ynbTaThl BRIOIHEHHS paOOTHl CBECTH B HTOTOBYIO TaOJIHITY.

KonTposnbHbIE BOIIPOCHI

1. Onpenenure NOHATUE METAJUTYPrU4YeCcKOro miaka?

2. [lepeuncnure TUIOBBIE TPYIIIIBI BEMIECTB, KOTOPbIE (HOPMHUPYIOT
METAJUTYPrUYeCKUN MIJIaK.

3. B dem cocTOMT mpakTHUecKoe 3HAYEHUE YIPABICHUS XUMUYECKUM
COCTABOMIILJIAKOBBIX PACILIABOB?

4, 3HaueHue (PJIFOCOB B YIPABJICHUH CBOWCTBAMM IIIJIAKA.

S. Pounb 1nmakoB B mpoliecce MIaBKH.

Kpurepuu u mikaia orieHUBaHUS IO OIEHOYHOMY CPEJICTBY —3A0aHUS

1o 1a00PaAMOPHLIM 3AHAMUAM
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[ITxana olleHUBaHUA
(uHTEpBAT OAJLTIOB)

Kputepuii onieHuBanus

5 3aaHye BBIIIOJHEHO Ha BBICOKOM YpPOBHE (CTYIEHT B IOJIHOM OObeMe
OCBETHJI pPaCCMAaTPUBAEMYIO MPOOJIEMATHKY, MPUBEN APTYMEHTHI B TOJIb3Y
CBOUX CYXJEHHH, BiageeT NpoQUIbHBIM MOHITUHHBIM
(KaTeropuaabHbIM) anapaToM U T.I1.)

4 3a/jaHe BBINOJIHEHO Ha CpelHEM YypOBHE (CTYIEHT B II€JIOM OCBETHII
[paccMaTpUBaeMylo MpoOJIEMaTHKY, MPUBET apryMEHTHI B IOJIb3Y CBOUX
CYXJIEHUI1, TOYCTUB HEKOTOPbIE HETOUHOCTH U T.II.)

3 3azaHue  BBIIOJIHEHO HAa HU3KOM YpOBHE (CTYAEHT  JOIYCTHI
CYIIECTBEHHbIE HETOYHOCTH, M3JI0KNI MaTepHall ¢ OIIUOKaMH, HEBIIaIeeT
B JOCTaTOYHOW CTENEHU NMPO(UIBHBIM KaTEeropHUalbHBIM
arnmapaToM U T.II.)

2 3ajaHue  BBIIOJIHEHO HA HEYJIOBJICTBOPUTEIBHOM YpPOBHE WJIH HE

MpCACTABJICH (CTy,IIeHT HC T'OTOB, HC BBIIIOJIHWUII 3aaHUC U T.H.)

ok wdE

Tembl pepepaToB

PU3NKO-XUMUYECKUE OCHOBBI CTPOEHHUS METAJUIOB U CILJIABOB
MesxaToMHas CBSI3b B METAJUIAX U CILJIaBAX

Kpucramnmmueckast CTpyKTypa METAJUIOB U CILUIABOB
MeramnypruyecKkue npoueccsl UX BIMSHUE HA CBOMCTBA OTIMBOK
OCHOBHBIE ITOHATHS U BETUYUHBI TEPMOJIMHAMUKH CIUIABOB
TepmoauHaMuKa IPOLIECCOB IPUTOTOBJICHUS METAIOB H

CIIJIaBOB, CCBJIMAHHNC Ha CBOMCTBA OTJIMBOK

7.

Huddy3roHHbIEe TTPOLIECCH METAIaX M CIUIaBaX, UX BIUSHUE

Ha Ka4CCTBO JINTBA

8.
9.
10.

['openue ToruBa. BalleHTHOCTh 1 HOHU3AMOHHBIN OTECHIIAAIT
Metamtypruueckue npouecchl Ipu NPOU3BOACTBE CIIJIABOB
3aBUCUMOCTB TEIIOBOro 3¢ (eKkTa peakuuu OT TeMIIepaTyphl,

y4eTITOro (hakTopa B TEXHOJOTHUUECKUX MPOIIECCaX JIUThS

11.

®da3oBrIc PaBHOBECHUA IIPH IIJIABKEC MCTAJUIOB W CIIJIaBOB, HX

TCXHOJOI'MYCCKOC 3HAUYCHUC IIPH ITPOU3BOACTBC OTJIMBOK.

12,
13.
14.
15.

Cramuu ¥ peKuMBbI TeTepOreHHBIX MPOIIECCOB IIaBKH
OO6pazoBaHue OKCUAHBIX (ha3 MPH IIIABKE

BoccranoBnenue OKCHIIOB Xkene3a

CBoiicTBA W CTPOCHHE IIIJJAKOB, WCIIOJB30BAHUE OTHUX

3aKOHOMEPHOCTEHIIPH pa3pabOTKe TEXHOIOTHYECKUX MPOLECCOB JIUThS

16.

PacninaBnennbiii Metajul. B3aumoaelcTBue METaJUIMYECKUX U

IJIAKOBBIX pacCIlIaBOB.

17.
18.
19.

CrasibHbIE CIUIABBI.
Cranb. [1naBka cTanu, GU3NKO-XUMHYECKHE OCOOCHHOCTH IpoLiecca.
UYyryn. [1naBka uyryna, pu3nKo-XxMUMHYECKHE OCOOCHHOCTH Ipoliecca.

20 AsromuHMeBBIE CIUIaBbl. IliTaBKa alrOMUHHEBBIX CILIABOB,
(U3UKO-XUMHYECKHE 0COOCHHOCTH ITporiecca.

21.

I[aTL CpaBHHTeHBHBIﬁ dHAJIU3 IINIaBKHW Pa3JIUYHBIX CIIJIABOB,
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MoKa3aTh KakhuM 00pa3oM (U3MKO-XMMHYECKHE OCOOCHHOCTH CILIaBa
BJIMSIIOT Ha TEXHOJIOTUYECKHI ITpoLiecc.

22. 3aKoHEBI

TCPMOINHAMHUKHY, HX YUYCT MW 3HAYCHHUC IIpHU

pa3paboTKe TEXHOJOTHYECKUX MPOIECCOB TIABKH JIUTEHHBIX CILIABOB.
23. JluarpamMmbl COCTOSIHHSI METaJIJIOB.
24.  ®uzndeckasi XMMHUS METAJUTyPTHYECKUX TPOIIECCOB.
25. ®wuznyeckast XMUMHUS METAJUTyPIHYECKUX TPOIIECCOB.

Kputepuu u mikayia onieHuBaHUs IO OIIEHOYHOMY CPEJICTBY — pedhepam

[[Ixana oeHuBaHUs
(nHTEpBaA) OAIIIOB)

Kpurepnii onieHuBaHusA

5

Pedepar npeacTaBieH Ha BHICOKOM YPOBHE (CTYIIEHT B IIOJHOM 0ObeMe
OCBETHJI PacCCMaTPUBAEMYIO TIPOOJIEMATHKY, PUBET ApTyMEHTHI BITOJIB3Y
CBOMX CY)KJIEHUH, Bia/ieeT NpOoPUIbHBIM MOHITUHHBIM
(kaTeropuaiabHbIM) anmaparoM #u T.m.). OQopMieH B COOTBETCTBHH C
TpeOOBaHUSMU, PEAbSBIAEMBIMH K TaHHOMY BUIY padoT.

Pedepar mpencraBieH Ha CpeJHEM YpOBHE (CTYAEHT B LIEJIOM OCBETHII
paccMaTpUBaeMylo Mpo0JIeMaTHKy, IPUBET apryMEHThI B MOJIb3y CBOUX
CYXJIEHUH, JTOIyCTUB HEKOTOPbIE HETOYHOCTH W T.1.). B odopmuennn
NTOIYILIEHbl HEKOTOPble HETOUHOCTU B COOTBETCTBMU C TPeOOBaHMSAMU,
[peIbABISIEMBbIMU K JTAHHOMY BHly padoT.

Pedepar mpeacraBieH Ha HU3KOM YpOBHE (CTYAEHT JOMYCTHII
CYIIECTBEHHbIE HETOYHOCTH, H3JIOKHI MaTepual C OIIUOKaMHu, He
BIaJ€€T B JIOCTAaTOYHOM CTENEHH NPOPHIBLHBIM KaTerOpUAIbHBIM
anmaparoMm u T.1.). B odopMiaeHnn nomymieHsl ommOKd B COOTBETCTBUHUC
TpeOOBaHUSIMU, TPEABSIBISIEMBIMHA K JAHHOMY BUY paboT.

Peq)epaT MNpEACTaBJICH Ha HCYHOBJICTBOPUTCIBHOM YPOBHC HWJIM HE

MpeACTaBJICH (CTYICHT HE TOTOB, HE BHITIOJIHWJI 33JIJaHUE U T.11.)

Bomnpocs! k IK3aMeHy

1. JlaTe XapakTepuCTUKy (PU3UKO-XUMUYECKUM OCOOCHHOCTSIM CTPOCHUS

MCTAaJIJIOB.

Nooabkown

[lepeuncnure oOCHOBHbIE (DaKTOPBI, BIUSIOIINE CBOWCTBA METAJUIOB.
Yem 4uCThIN METaU1 OTIANYAETCS OT CILJIABa.

[aiite onpenenenue criasa. Yto Takoe Ka4€CTBEHHBIN CIUIaB?
CdopmynupyiiTe TUIIOBYIO CTPYKTYpPY CILIaBa.

JlaiiTe onpeneneHre MEXaTOMHOM CBSI3U B METAJIJIaX U CIUIABAX.

Kak xumuueckuii cOCTaB CIUIaBa BIHSIOT Ha KadeCTBO OTJITBKHU
IIOJIy4a€MOWM3 HETO.

8. CdopmynupyiiTe OCHOBHBIC TOHATHS W BEIUYHHBI TEPMOIUHAMUKH

CIIJIaBOB.

9.  Oco0eHHOCTH TEPMOAMHAMHUKHU MTPOIIECCOB TIIABKH
10. Cymuocts muddy3uoHHBIX MPOIECCOB TMPHU IUIABKE METAJIOB U

CIIJIaBOB.

11. Cdopmynupyiite 0COOEHHOCTH M 3aKOHOMEPHOCTH TOPEHHUS TOILIMBA
MPUTIAaBKE METAJIOB U CIIJIABOB.
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12. Tlepeuucnute OCHOBHBIE METAUTyprHUECKHE TMPOIECCHl Ha JTare
MPUTOTOBJICHHS] METAJLJIOB U CIJIABOB.

13. Yrto Takoe BaJEHTHOCTh M HOHU3AIMOHHBINA MOTEHIMA METAUIOB?

14. Yro Takoe TeroBoi 3hPexT peakiuu?

15. Kak u rie yuutbiBaeTcs TEIoBoM 3(pPeKxT peakiuu npu nporu3BOJICTBE
OTJIUBOK?

16. B ueMm cocrosT TemriepaTypHble (HaKTOpBI, ONMPEACISIONME KaueCTBO
METaJUIOB U CIUIaBOB?

17. Yto Takoe XMMHUYECKUH COCTaB CIljiaBa?

18. CdopmynupyiiTe TEXHOJOTHYECKOE 3Ha4YeHHE (PA30BBIX PaBHOBECHIA
IPUILUIABKE METAJUIOB U CILJIaBOB?

19. Kakume rereporeHHbIE MPOILECCHl MPH IUIABKE METAIOB M CILIABOB
Bamu3BecTHBI, Kak OHH BIUSIOT Ha MPOIIECCHI MOTYYCHHS KAUeCTBEHHOTO CIijiaBa?

20. Yro Takoe (pa30BOE€ paBHOBECHUE MPH IJIABKE METAJUIOB U CILJIaBOB?

21. TexHONOrHMUYECKOE 3HAUCHHE yueTa (a30BbIX PABHOBECHII B TMpoOIEcCe
IUTaBKM METAJlJIa/CIiaBa U MPHU IPOU3BOJICTBE OTIMBOK?

22. B dyem coctouT (u3uueckas CyUIHOCTh BOCCTAHOBIICHHS METAJUIOB W3
OKCHUJIOB?

23. UYto Takoe BOCCTAHOBUTEIJIbHBIN MOTEHIIN AT ?

24. IlepeuncnauTe BO3MOXXHBIE BapUaHTbl M CTaAMM BOCCTAHOBJICHMUS
KeJe3a U3 OKCHUJIOB.

25. IlepeuncnuTe OCHOBHBIE BHIBI KOHTPOJISI KAUeCTBa CIUIABA.

26. Ilepeuncnute oONIYIO KIACCU(UKAIUIO MPOIIECCOB MPOTEKAIOIMIUX TTPH
TUTABKE METAJUIOB U CIJIABOB.

27. Tlepeuncnute OCHOBHBIE XapaKTEepUCTHKU OCHOBHBIX,
TEXHOJIOTHUECKHUX U MOTPEOUTENbCKHIX CIUIABOB.

28. Kax BmusooT (U3NKO-XMMHUYECKHWE CBOWCTBA CIIJIABOB HAa OCHOBHBIE
NPUHIIUIIB TPOEKTUPOBAHUS JTUTONW 3arOTOBKH, MOJTYYCHHOW JHTHEM B Pa30BbBIE
MIECYAHO-TIIMHHUCTHIE (POPMBL.

29. Ilepeuncnute peKOMEHIAIMU IO TpaBuiaM oOQoOpMIIeHUS YepTexka
OTJIMBKUB 3aBUCUMOCTH OT BHJa CIIJIaBa.

30. IlepeuncinuTe OCHOBHBIE METOJbl M3TOTOBJICHHS JUTHIX 3arOTOBOK U
KaK OHM CBSI3aHbl C (PU3MKO-XMMHUYECKUMHU CBOWCTBAMU METAJUIOB M CIUIABOK, U3
KOTOPBIX U3rOTaBIMBACTCS OTJIMBKA?

31. TlepeuncnuTe OCHOBHBIE TEXHOJIOTHUYECKHE OCOOEHHOCTH TMOJIYyUCHHUS
OTJIMBOK M3 UyTyHa, C YUE€TOM €ro (PU3MKO-XUMUUYECKIX OCOOCHHOCTEH.

32. llepeuncnuTe OCHOBHBIE TEXHOJIOIMUECKHME OCOOEHHOCTH TMOJYyYEHHUS
CTAJIbHBIX OTIMBOK, C YU€TOM UX (U3UKO-XUMHUYECKUX OCOOESHHOCTEH.

33. IlepeuncnuTe OCHOBHBIC TEXHOJOTHUYECKHE OCOOCHHOCTH TMOJIYYCHUS
OTJMBOK W3 I[BETHBIX META/IOB U CIUIABOB, C YU4E€TOM WX (DU3HKO-XUMHUYECKUX
0COOEHHOCTEH.

34. Ilepeuucnutre  AedexkThl, BO3HUKAIOIIUE B  OTJIMBKaX u3
BBICOKOYTJICPOAUCTHIX CTAJIEH TI0 MPUUNHE X (PUZUKO-XUMHUYECKUX CBOWCTB.

35. Ilepeuncnute OCHOBHBIE TEXHOJIOTUYECKUE 0COOEHHOCTH

HN3TOTOBJICHHUA OTJIMBOK W3 MCJU U €€ CIIJIIaBOB.
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36. Ilepeuncnute OCHOBHBIE TEXHOJOTMYECKUE 0COOEHHOCTH
U3TOTOBJIEHUSI OTJIMBOK W3 aJIOMUHUS U €ro CILNIaBOB, C Y4E€TOM €ro (pusuko-
XUMHUYECKUX OCOOEHHOCTEN.

37. Kakue cnocoObl JWUTbS NPUMEHSIOT A U3FOTOBJIEHUS 3arOTOBOK C
tonmuuHON cTeHkH 0,5-1,0 MM, ¢ yueToM ero pu3nKo-XUMHUYECKUX OCOOCHHOCTEH?

38. Uro Takoe quarpamma COCTOSIHUSA CIUIaBa?

39. Kakwue BubI quarpaMM COCTOSIHHH CTiIaBOB Bam m3BeCTHBI?

40. JlaiiTe XapaKTepUCTUKY OCOOEHHOCTEH CTPOCHHUS IILTAKOB.

41. B yem COCTOUT CYIITHOCTbH MPOIIECCOB 00pa30BaHusl OKCUIHBIX (a3 mpu
11aBKe?

42. Yto Takoe OKCUIHAS MJICHKA?

43. TexHomoruu IJIaBKHM: oOm@as KiaccupuKkamus, TMoKa3aTean
Ka4eCTBa,IPOLECCHI.

44, Kaxkue TeXHOJOTUH TUIaBKU YyryHa Bam u3zBecTHbI?

45. Ilepeunciure OCHOBHBbIE (DUIUKO-XMMHUYECKHE IPOLECCHl MPH

[I;maBke uyryHa.

46. Kakue TeXHOJIOTUH TUTaBKHU cTanu Bam u3BecTHBI?

47. llepeuncnute PU3NKO-XUMUUYECKHE OCOOEHHOCTH IUIaBKHU CTaJIH.

48. PacniaBneHHbIN MeTaJll: CTPOEHHE, XapaKTEPUCTHKH,
3aKOHOMEPHOCTH.

49. OcHoBHbIE TpeOOBaHUS, PU IJIABKE IBETHBIX CIJIABOB.

50. B uyem cocTosT mnporHoctudyeckue (YyHKIUU JUarpaMM COCTOSIHUS
CIUIaBOB?

KpI/ITepHI/I 1 MKaJiIa OOCHUBAHN:A 110 OICHOYHOMY CPCACTBY — 9K3AMEH

[[Ixamna OLICHUBaHUA

Kpurepuii ouenuBanus
(nHTEepBaN 6AIIIOB)

OTIMYHO (5) CrtyneHTt riryOOKO U B MOJHOM 00BEME BiaJeeT MPOrpaMMHBIM MaTEpHAIOM.
['pamMOTHO, uCUEpNBIBAIOLIE W JIOTHYHO €ro wu3jaraerT B YCTHOM WIIH
mucbMeHHOH Qopme. [lpum 3TOM 3HAaeT pPEKOMEHJOBAaHHYIO IHUTEPATypYy,
MPOSIBJIIET TBOPYECKMI MOAXOX B OTBETaX Ha BONPOCH M TNPaBHIBHO
000CHOBBIBACT MPUHSTHIC PEHICHUS, XOPOILIO BIaJIceT YMEHUSIMH U HABBIKAMU
[pY BBIOJHEHUH MTPAKTUYECKUX 3a7ad.

xoporio (4) CTyneHT 3HaeT MPOTrpaMMHBIN MaTepuall, TPAMOTHO U 110 CYTH H3JIaraeT ero B
[YCTHOW WJIM MHChMEHHOW (hopMe, JAOMyCKash HE3HAUYHUTENbHbIE HETOYHOCTH B
[YTBEPXKICHUSAX,  TPAKTOBKAX,  ONPEICICHUSAX W KATerOpUsIX WU
HE3HAYMTEIbHOE KOJUYEeCTBO OIIMOOK. [Ipu 3TOM BiajgeeT HEOOXOIUMBIMU
[YMEHHMSIMHA Y HaBBIKAMU TIPU BBITTOJHEHUH MTPAKTHUSCKUX 33]1a4.

BopuTensHO(3) CTyIeHT 3HaeT TOBKO OCHOBHOM IPOTPaMMHBIN MaTepHal,

ITOIyCKaeT HETOYHOCTH, HEAOCTATOYHO YETKHE (POPMYITUPOBKH,
HETI0CIIEI0BATEIbHOCTh B OTBETAX, U3JIara€MbIX B YCTHOW WJIM MUCbMEHHOU
(dopme. [Ipu 3TOM HEAOCTATOUHO BIIAZCET YMEHUSAMHU U HABBIKAMH ITPH
BBITIOJTHEHUN TIPaKTHIecKuX 3axad. Jlomyckaer g0 30% ommboxk B
M3JIaraeMbIX OTBETAX.

rBOPUTEIBHO(2) CTyZIeHT He 3HAeT 3HAUYUTEJIBHOM YacTH MpOorpaMMHOro Marepuana. [Ipu stom
IMOITyCKaeT MPUHIWITHAIBGHBIE OIMMOKM B JI0Ka3aTeNbCTBaX, B TPAKTOBKE
[MOHATUI W KATErOpUM, IMPOSIBISIET HU3KYIO KYyJIbTYpYy 3HaHUH, HE BIAACET
OCHOBHBIMHM YMEHMAMU U HAaBBIKAMHU IIPH BBIIIOJHEHUU NIPAKTHYECKHUX 3a/1a4.
CTyZIeHT OTKa3bIBAaeTCs OT OTBETOB HA JOTIOTHUTENbHBIE BOIPOCHI
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JIneT n3MeHeHUH U TONMOJTHEeHUH

Ne b1 nonosnHeHui u JlaTra u HOMep nmpoTOKOJIa [Moamnucs (c

/11 [U3MEHEHUN 3acenanus Kadeapsl pacudpoBKOi)

(xadenp), Ha KOTOPOM OBLTK | 3aBEIYIOIIETO Kadeapoit
PaccCMOTPEHBI U 0JI00peHBI | (3aBeAyromux Kadeapamn)
W3MCHEHHUS U JIOTIOJTHEHUS
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