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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy ¥ TIOKa3bIBAaeT BIMSHHUE HA CBOWCTBA MaTepPHANIOB; YCTAHOBIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: PU3MUECKYIO CYIIHOCTD SIBICHUI,
MIPOUCXOAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX

DKCIUTyaTalllu;
OIIK-1 CnocobeH NpuMeHsTh €CTECTBEHHOHAYYHbIe|YMEET: OCYIIECTBIATh BEIOOP MaTepraioB A
1 OOIEMH)KEHEPHBIE 3HAHHS, METO/IBI W3/IENIUN PA3IMYHOTO HA3HAUEHUS C YUETOM
MaTeMaTU4eCKOro aHaJIN3a U MOJICIMPOBAHUS B [9KCILTyaTallMOHHBIX TPEOOBaHUN M OXPAHBI
npodeccuoHaIbHON AesITeNbHOCTH OKpY>KaroIllel Cpebl;

MeeT NpakTUYECKUN OMBIT: UCIIOIb30BAHUS
CIIPaBOYHBIX MaTepUaOB, IPOrpaMM U
UH(QOPMAILIMOHHBIX PECYPCOB IPHU BBIOOPE
MaTepHasoB JJIs U3EIUH Pa3IMYHOIO Ha3HAYCHHUS;

3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI
MaTepuasoB IPU 3aTBEPAEBAHUM, IUIACTHYECKON
nedopMaIuu 1 TepMHUIECKO 00paboTke

YMeeT: ycTaHaB/IMBaTh B3aUMOCBSI3b KOMILJIEKCA
(U3UKO-MEXaHHMUECKIX CBOMCTB CO CTPYKTYPOU
lMeeT npakTUYECKHA OMBIT: PALlMOHATIBHO
BbIOMpaTh MaTepuabl AJi1 00ecreueHns IPOYHOCTH,
Ha/IeKHOCTH U JOJITOBEUHOCTHU U3/1EIHNI

OIIK-5 CnocobGeH mpuHUMaTh 000CHOBAaHHBIC
TEXHUYECKHE PELIeHNUs, BBIOUpaTh 3P PeKTUBHBIE U
0e30macHbIe TEXHUIECKHE CPEICTBA U TEXHOJIOTHH

IpU PELICHUH 3a/1a4 IpoQeCcCHOHATbHON
JeSITeTbHOCTH

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedeHs mpeAnIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIOMNX AUCITUTITHH,
BUJIOB pabOT yueOHOro IjiaHa BUJIOB paboOT




1.0.12 Xumus,
1.0.11 ®uzuka

1.0.16 Texunueckast MeXaHHUKa

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.0.12 Xumus

3HaeT: 3aKOHOMEPHOCTH U3MEHEHHUSI CBOUCTB
MPOCTBHIX BEIIECTB U COSAUHEHHIA; METOMIBI U
CHOCOObI CHHTE3a HEOPTAHWYECKUX BEIIECTB;
CYIIHOCTh COBPEMEHHBIX (PU3UUIECKUX U
(U3UKOXUMHUUECKUX METOOB UCCIIEIOBAHNUS,
NPUMEHSIEMBIX B XUMHUH, a TAK)Ke OCHOBHBIE 33/1a4H,
KOTOPBIE 3TUMH METO/IaMU PEIIatOTCsl, OCHOBBI
CTPOCHHS BEIIECTBA, TUITBI XUMUYECKHX CBS3EH,
PEAKIMOHHYIO CLIOCOOHOCTh U METO/Ibl XUMUYECKOM
WICHTU(QHUKAIINN ¥ OTIPE/ICTICHUS BEIIECTB;
OCHOBHBIE TIOHATHS, 3aKOHBI U METO/bl XUMUH B
o0beme, Heo0X0MMOM ISl TpodecCHOHAIBHOMN
NeSITeIbHOCTH; YMEET: ONpPeAesTh BO3MOXKHOCTD U
MyTh CAMOIPOHM3BOJIBHOTO MTPOTEKAHNS XUMUIECKIX
MpPOILIECCOB, B OCHOBE KOTOPBIX JIEXKAT Pa3InUHbIC
XUMHAYECCKUE PEAKIIH, OTIPEICIISATh
TEPMOJJMHAMUYECKYIO BO3MOXKHOCTb ITPOTEKAHUS
nporiecca, UCIoJIb30BaTh (yHIaMEHTAIbHbIC
MOHATHS, 3aKOHBI U MOZIEIT COBPEMEHHON XUMUH,
OTIPEIENIATh PEAKIIMOHHYIO CITOCOOHOCTH BEUIECTB, a
TaKXKe IPUMEHATh €CTeCTBEHHOHAYYHbIE METO/IbI
TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX
UCCIICIOBAHUN B XUMHH B IPAKTUUECKOM
NesITeTIHHOCTH; IPOBOTUTH CTEXUOMETPUIECKUE U
(U3UKO-XUMHUECKHE PacUeThl IapaMEeTPOB
XUMHYECKUX PEAKIIHH, JIS)KAITNX B OCHOBE
POM3BOACTBEHHBIX Mpoleccos; Mmeer
MPAKTUYECKHUM ONbIT: 6€30MacHOi paboThI €
XUMUYECKUMH CUCTEMaMH, UCIIOJIb30BAHUS
MprUOOPOB ¥ 00OPYIOBAHUS IS TPOBEICHHUS
HYKCIIEPUMEHTOB; ITPOBEICHUS 00pabOTKH U aHaIu3a
[PE3YNBTaTOB SKCIIEPUMEHTAIBHBIX UCCIICTOBAHH;
NOCTPOEHUs rpaduyeckoro Marepuaa 1o
pe3ynbTaTaM IpOBEICHHOTO SKCIICPUMEHTA;
UCCIIEIOBaHNSI HEOPraHUYECKUX COSTUHEHUH U
WHTEPIPETAINN KCTIEPUMEHTAIBHBIX PE3YyIIBTaTOB,
paboThl ¢ XUMUYECKHMHU CUCTEMaMH,
MCIIOJIb30BaHMsI MPUOOPOB U 00OPYAOBaHUS IS
pOBEJICHHsI SKCIIEPUMEHTOB;

1.0.11 ®usuka

3HAaeT: CIOCOObI HU3MCPCHUA (bHSH‘lCCKI/IX BCIINYHH,
OCHOBHBIE CITOCOOBI OLICHKHU IMOIrpCIIHOCTHU
OKCIICPUMCHTAJIbHBIX JaHHBIX, OCHOBHBLIC
(1)I/I3I/I‘-ICCKI/IG SIBJICHUS U 3aKOHbI; OCHOBHBIC
(1)I/I3I/I‘IGCKI/IG BCINYHHBI U KOHCTAHTHI, UX
OIMPCACIICHUC N CAUHUILIBI U3BMCPCHU,
Q)YHKHI/IOHB.JIBHBIG IIOHATHA, 3aKOHBI U TCOPUHU

KJIACCHUYECKOH M COBPEMEHHOM (DU3HMKH, METOJIBI




bu3HYECKUX NCCIEOBAaHUHN; YMEET: ONTUMAIILHO
[IPEICTABIISATH SKCIIEPUMEHTAIbHBIEC JAHHBIE U
BBITIOJIHSTH CTAaHJAPTHYIO OLEHKY MOJIY4YEHHbIX
pe3yabTaToB (rpaduieckoe MpeCcTaBIeHUE MAaCCHBa
TaHHBIX, pacueT CPEAHMUX 3HAUECHUH, OLICHKA
MOTPEITHOCTH ), MPUMEHATH (PUHUKO-
MaTeMaTU4YECKUE METO/IbI JUIsl PELICHUS
MPUKIIATHBIX 3a7a4; TPUMEHATH GU3HUKO-
MaTeMaTU4ECKUE IIPUEMbI U METOBI AJIsl PELLICHUS
KOHKPETHBIX 3a]1a4 U3 Pa3IMYHbIX obnacTeit
npo¢eCcCHOHAIBHON AEATEIbHOCTH; TPUMEHSTh
Hay4YHYIO0 anmnaparypy AJis NpOBEACHUS
(U3UIECKOro HKCTIEPUMEHTA, OTIPENIENIATh
KOHKPETHOE (PU3NYECKOe COEPKaHUE B
[IPUKJIAAHBIX 3a1a4ax; FIMeeT NpakTU4eCKUH OIbIT:
[IPEICTABICHNS SKCIIEPUMEHTAIBHBIX PE3YIbTATOB U
OLICHKH IOJIy4E€HHBIX PE3YJIbTaTOB UCCIIEJOBAHMS
(¢popmynupoBaTh BHIBOABI HA OCHOBE MOTYYEHHBIX
[PE3yJaBTaTOB B COOTBETCTBUHU C TIOCTABIEHHOU
[EJIbI0 UCCIIEIOBAHUS ), PEILICHNUS 3a]1a4 U3
pa3nuuHbIX o0nacTeil pu3MKH, IpoBeIECHUS
bu3NYECKUX SKCIIEPUMEHTOB;

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUIUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboTHI
Pacnipenenenue
Bcero 110 CEMECTPaM B Hyacax
Bun yuebHolt paboThl
4acoB Howmep cemectpa
3
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTueckue 3aHATHS, CEMUHAPBI U (UJIN) IPYTHe BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 35,75 35,75
C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHI
IToaroroBka K 3amure J1a00paTopHbIX padoT 6 6
Pedepar no pazneny "Hemeramnuueckue maTepuain” 6 6
Pedepar o pazneny "LIBeTHBIC METAIITBI U CIIIABHI" 6 6
N3yueHne mporeccoB KpUcTaIn3alum xKele3o- 5 5
YIJIEPOAMCTHIX CIUIABOB 3a/laHHOIO COCTaBa
Pedepar "KoHCTpyKIIMOHHBIE CTAJIM U CIIaBbI" 7,75 7.75
N3yueHne MapKHpOBOK CTallel, YyTYHOB, IIBETHBIX METAJIOB 5 5
Ul CIUIaBOB
KoHCynbranyuy 1 NpoMeKyTOYHasl aTTeCTalus 4,25 4,25
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT




5. Conep:kaHue IMCUUIIMHBI

No
pasnenal

HanmenoBanune pa3aciioB JUCHUIITTMHBL gacax

O0beM ayaIUTOPHBIX 3aHIATHH MO BUJIaM B

Bcero JI 113

JIP

1 |Ctpoen

Y€ U CBOMCTBAa MaTepUalioB 8

®da3oBsie MpeBpalieHus. JJuarpaMmbl paBHOBECHBIX
COCTOSTHUU

2

CrnaBbl keJ1e30—yIIepos 6

Teopus

U MPaKTHKa TEPMUYECKOM 00pabOTKU CTaIn 10

CrenuanbsHEIE CTaIH 4
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L[BeTHBIE MeTaJLIbI U CIUIaBbl. HemeTanmuueckue
MaTepHuabl
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5.1. Jlekuumn

Ne Ne
NeKIuupasaesa

HanmenoBanwne nimm KpaTKOC COACPIKAHUC JICKIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Turb! cBsi3u B TBEPABIX Tenax. [IoHATHS 0 KpUCTaIMYeCcKOl perieTke u
pIIeMEHTapHOM siuelike. OCHOBHbIE THUIIBI KPUCTAIIMUECKUX PEIIETOK METAJIIIOB.
SABnenue nonumopdusmMa. AHUZOTPONHS CBOMCTB KpUCTAILIOB. {epexTsl
KPUCTAJNINYECKOIO CTPOEHUSI METAJLJIOB (1.K.C.). BiausHue 1.x.c. Ha cBoiicTBa
METaJIOB.

VYrpyras nedopmanus. MexaHu3M MIacTUIECKOi 1eopMaliii B MOHO- U
MOJUKPUCTALTUICCKUX TelaX. BiusHue miactTruueckoit nedopmanuu Ha
CTPYKTYpY U CBOWCTBA METAJLIOB. SIBJIeHNE HaKIIENa. XPYIKOe U BA3KOE
paspyuieaue. Spnenue xinaanonomkoctu. Cxema Modde.Mcnpitanus va
pacTshkeHre. XapaKTePUCTUKNA MEXaHUYECKUX CBOWCTB METAIUIOB (KECTKOCTB,
[MPOYHOCTD, IINIACTUYHOCTD, TBépZ[OCTb, yaapHas BA3KOCTb, BBIHOCJIIMBOCTD,
W3HOCOCTOMKOCTB U JIP.) © METOJIBI UX ornpenerneHusi. OCHOBHBIC MEXaHU3MbI
YIIPOYHEHUS METAJUIMYECKUX MaTepHUAIOB. B3auMOCBA3b IPOYHOCTH,
TUIACTUYHOCTHU M BSI3KOCTH. [Iporiecchl, MpOuCXoasIue Mpu HarpeBe
ne(opMHPOBAHHOTO METaJIa: BO3BPAT U peKpUcTauin3anus. VX BIusiHuE Ha
cBoiicTBa. DaKTOPEI, ONPENEISIONINE pa3Mep PEKPUCTAIUTM30BAHHOTO 3epHA.
XonomHas 1 ropsyasi TiiacTudeckas aepopmariusl.

[TonsiTus criiaBa, KOMIIOHEHTa, (pa3bl. CrocoObI BRIpaKeHUsI KOHIIEHTPAIHH
cru1aBoB. Turbl Ga3 B METaNIMUECKUX CIIIaBaxX: TBEP/bIE paCTBOPHI (3aMELICHUS U
BHEPEHUS ), XHMUYECKUE COCTUHEHHUS, TPOMEXKYTOUHbIE (ha3bl. OCHOBHBIEC THUIIBI
TuarpaMM COCTOSIHMSL IBOMHBIX cucTeM. OmnpeseneHue coctaBa u Koinuuectsa a3z
o auarpamme coctossHusi. CBsI3b CBOMCTB CIUIaBa C 1UarpaMMOil COCTOSTHUSI.

Kparkast xapakrepucTuka (a3 B cIUIaBax kejesa ¢ yriepoaom. uarpamma
COCTOSIHUS JKeJIe30—IeMeHTUT. DOpMHUpOBaHUE CTPYKTYPHI CIIABOB IIPH
MEIJICHHOM OXJIaX1eHUH. CTPYKTYPHbIE COCTABIISIOLINE U CBOMCTBA YIIIEPOJUCTHIX
crajnei u 6enbix uyryHoB. OOmmas xapaktepucTtruka ctaieil. [loctosHabie mpuMecu
U UX BIUSHHUE Ha cBoiicTBa craneil. Cepble UyTyHbl, X Kiaccudukanus no popme
rpaUTHBIX BKIIFOYEHHUH U CTPYKTYPE METAIIIMUYECKON OCHOBBI.

[Tonsitue o Tepmuueckoii 0opadorke. Knaccudukamus BuioB TepMUIeCcKon
o0paboTtku. Kputnueckue Touku ctain. XUMHUYECKHE IEMEHTHI, BXOJAIINE B
coctaB crayieid. Knaccudukanus nerupytonux snementoB. O0pa3oBanue
aycTeHuTa Npu Harpese. Poct 3epHa aycrenuTa. BiusiHue pa3mepa 3epHa Ha
CBOICTBa cTajy; eperpes u nepexor.Pacnaj aycreHnTa npyu OXJIaKIeHUH.
JluarpaMma U30TEpMHUUYECKUX MTPEBPAILEHUH TePEeOXIaXAEHHOTO ayCTEHUTA.

[lepauTHOE, MAPTEHCUTHOE U OEHHUTHOE MIPEBPALLIEHUS ayCTeHUTa. BiausiHue




JIErMpYIOLIUX 2JIEMEHTOB Ha IIPEBpALlleHUs aycTeHuTa. [IpeBpalenus aycrenura
[IPU HENPEPBIBHOM OXJIaxkieHuU. CBONCTBA MMPOIYKTOB pacaia
ayctenuta.lIpeBpanieHus npu oTIyCcKe 3aKaJl€HHOM cTalid. BiusHue erupyromumx
RJIEMEHTOB Ha MPOLIECCHI OTITyCKa. [I3MeHeHne CBOMCTB CTalu NMPU OTITYCKeE.
OTnyckHast XpyIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBIN, peKpUCTaUIN3alMOHHBIH,
u1st cHATUS HanpspkeHuit). OTxur 11 poxa. Buner omxura 11 pona (monssii,
HETOJIHBINA, HOpManu3anus, cpepouu3upyomuil u T.11.). 3akaika craiau. Beioop
TEMIIEPATYpPbl OXJIAKACHUS U OXJIAXKIAFOIIEH Cpebl JUTsl 3aKAJIKU. 3aKAIUBAEMOCTh
U IPOKAJIMBAEMOCTb; (DAKTOPHI, BIUAIOLINE HA HUX. BHYTpeHHUE HANIPsDKEHUS,
BO3HUKarolue npu 3akanke. CriocoOwl 3akanku. Huskui, cpeaHnii u BBICOKUN
0TIyCK. XUMHKO-TepMuieckas oopadorka craneit (XTO)

Knaccudukarus craneil o XMMHYECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHUIO.
MapxkupoBka craneid. Konctpykuronssie ctainu. OCHOBHbIE TpeOOBaHUS,
MPEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajsiM. CTpOUTENIBHBIE CTAJIN.
ApmarypHsble ctanu. CTanu Ais X0J0JHOW MITAMIIOBKH. YIIy4IlIaeMble CTaJIH.
Cramu nnsa XTO. Ipyxunnsie cranu. [lonmunankoBeie ctanu. MapTeHCUTHO-
cTaperomye ctani. KoHCTpYKIMOHHBIE CTalM ClieluaibHOro HazHauyeHus.Cranu
BBICOKOM M3HOCOCTOMKOCTH. CTanu A KpUOTeHHbIX TeMieparyp. Cranu
MOBBILIEHHON 00paldaThiBaeMOCTH pe3aHueM. Koppo3noHHOCTOMKHE CTaH.
DKapocroiikue cranu u crasbl. MHCTpyMeEHTaNIbHBIE cTanu. TBEpbIE CIUIABBI.

Tepmuueckas 00pabOTKa BETHBIX CIUIABOB. 3aKalika Ha MEPECHIICHHbIN TBEPABIT
pacTBOp u crapeHue. Anromunuid. CriaBel Ha ocHOBe amtomuHus. Kitaccudukamnus
U TepMUUecKas 00padoTKa aTlOMUHUEBBIX CIIaBOB. Menb. CrutaBbl Ha OCHOBE
Meau. JIaTyHu, UX CBOMCTBA, MapKUPOBKA U IIPUMEHEHUE. bpOH3BI: cOCTas,
CBOICTBA, MapPKUPOBKA U 00JIACTH MpUMeHeHus. TUTaH U ero CIUIaBbl.
AHTU(PUKITMOHHBIC CIUIABBI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOM H

AIIOMUHUEBOM OCHOBe. Hemerammnaeckue MaTcpUuaJibl

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIabopaTropHbie padoThI

Ne
3aHATUSA

Ne

paszciia

HanmeHoBaHMe MITH KpaTKOe coziepkaHue J1adopaTopHON paboThI

Koi-Bo
qacoB

1

IInacTudeckas I[e(bOpMaHI/IH MCTAJIJIOB.

PexpucTaiyiu3alluOHHBIA OTHKUT.

AHaJIN3 AMarpaMMbl COCTOSIHUN KeJle30-yIIepOol.

@da30BbIe NIPEBPALLICHNS U CTPYKTYpa YINIEPOAUCTBIX CTAJICH U YYyT'YHOB

BiinsiHre CKOpOCTH OXJIXKIEHUSI HA CTPYKTYPY UM CBOMCTBA yIIIEPOIUCTOMN CTaIH.

OTtmyck cranu

Teopus u mpakTHKa TEPMHUUYECKON 00pabOTKU (CeMUHAp)

o<l BN Ko W RV, [ Q=N QUS| \O)
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MapKI/IpOBKa CTaHeﬁ, IOBCTHBIX MCTAJIJIOB U CIIJIaBOB

N (N[NNI

5.4. CamocrosiTesibHAasi padoTa CTyIeHTa

Brimonuaenue CPC

Cnucok uTepaTypsl (C yKa3aHHEeM
ITogsug CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp

peCypc

Koi-
BO
JacoB

[ToaroroBka K 3amure J1adopaTopHbIX padoT [JIro0oi MCTOYHHK U3 CITUCKA OCHOBHOM 3
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[0 METaJUIypr., MAILIMHOCTPOUT. U
oOmerexH. crenuansHocTsM FO. I1.
Conuues, E. U. [IpsxuHn. - 3-e usg..
nepepab. u gom. - CI10.: Xumuznar, 2004. -
734, [1] c. un., paznen VIII u IX cTp.582-
664

Pecdepar no pazaeny "L{BeTHbIe MeTaLIBI U
cruiaBbl”

1.JTaxtun, FO. M. Marepuanosenenue
Y4yeOHUK JUIsl BTY30B. - 3-€ U3., nepepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c.
wit. maBbl XIX-XXIII ctp. 378-422 nnu 2.
Connues, 1O. I1. Marepuanoseaenue Yueo.
TUISL By30B 110 METAJUTYPT., MAITHHOCTPOUT. U
oOmerexH. crenuansHocTsaM FO. I1.
Connnes, E. U. [Ipsaxun. - 3-e us..
nepepad. u gom. - CII6.: Xumuzaar, 2004. -
734,c.mn. pasnen 1V, ctp. 478-538

M3ydeHne mpoueccoB KpUCTAIITN3aluu
YKEJI€30-YTIIEPOJUCTHIX CIIABOB 33JJaHHOTO
cocTaBa

MatepuanoBeeHue: yaeOHoe nocodue K
nmaGopaTopHbIM padotam /M.B.JlanuHa,
B.J1.Unenues, A.C.Co3bikuna.— UeaaOuHCK:
N3n-Bo FOVYpI'Y, 2013.—81c. Ctp.27-46 unu
1F00011 HCTOYHUK U3 CIIMCKAa OCHOBHOU
TUTEepaTyphl

Pedepar "KoHCTpyKIIMOHHBIE CTATN U
cruiaBbl"”

1. JlaxTun, FO. M. MarepuanoBenenue
Y4eOHHK JUTsI BTY30B. - 3-€ U311., nepepad. u
norn. - M.: Mammnoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 nmm 2.
Comnnnes, 0. [1. Marepuanosenenue Yueo.
TSI By30B 110 METAJUTYPT., MAIIMHOCTPOUT. H
oOmierexH. cuenuanbaocTsIM 0. 1.
Connues, E. U. [IpsaxuHn. - 3-e u3..
nepepad. u gor. - CII6.:

7,75

M3yueHrne MapKUpOBOK CTalIei, YyTyHOB,
[IBETHBIX METAJUIOB U CILJIABOB

MarepuanoBeieHre: yaeoHoe mocoone K
maboparopHbIM pabotam /M.B.Jlanuna,
B.JI.UnbpnueB, A.C.Co3bikuHa.— UensOuHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KOHTpOJ'II) Ka4yCCTBa OCBOCHMU O6paSOBaTCHBHOfI IMporpaMmeal OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

HasBaunue
KOHTPOJILHOTO
MEPONPUATHUS

Ne | Ce- Bun
KM|mectp| xoHTpOIIS

Makc.
Oamn

Bec [Topsimok HavMCIeHUS O6AIITIOB

Yuu-
THIBA




CTCA

B [TA

Texymnii
KOHTPOJIb

Pedepar no nBeTHBIM
METaJlIaM U CIIJIaBaM.
KPM ornocurcs k 6
pazneiy

[1pu olleHMBaHUU PE3yIBTATOB
MEpPONPHUATHS UCTIONb3yeTCs OaIbHO-
[pEUTHHTOBAsI CUCTEMa OLICHHUBAHUS
pE3yJIbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcst (yTBepKaeHa TPUKA30M
pekTopa oT 24.05.2019r. Ne179) Pedepar
OILIEHUBAETCS CICAYIONIIM 00pa3om: 9
0aJIOB - 32 TIIYOOKO PaCKPBITYIO TEMY.

M cTiob30BaHO JT0CTAaTOYHOE KOJINIECTBO
TUTEpaTyphl M0 NPEeAIoKeHHON TeMe. 6
0atoB - TeMe pedeparbl pacKpbITa, HO
MCII0JIb30BaHO HEJIOCTATOYHOE
KOJTMYECTBO JINTEPATYPHBIX HCTOYHUKOB.
3 6amna - Tema pedepara packpbiTa
dbparmMeHTapHoO, MoBepXHOCTHO. () 6aToB
- pedepar He MpeaCTaBIEH I
npoBepku. Bec meponpusTus 1,
MaKCHMaJIbHBIIN Oa 9.

3a4CT

Texymni
KOHTPOJIb

Pedepar no
HEMETANTNYECKUM
Marepuaiam. KPM

OTHOCHTCS K 6

pazneiy

Pedepar orieHMBaeTCs CleyOmuM
obOpazoM: 9 6aoB - 3a TIIyOOKO
packpeITyto Temy. Mcnons3oBaHo
T0CTaTOYHOE KOJIMUYECTBO JIUTEPATYPHI 110
NpeAIOKEHHON TeMe. 6 6alioB - Teme
pedepaTsl pacKpbITa, HO UCTIOIB30BAHO
HEJI0OCTaTOYHOE KOJIMYECTBO
TMTEepaTypHbIX HCTOYHHUKOB. 3 Oaa -
TeMa pedepara packpsita hparMeHTapHO,
noBepxHOCTHO. () 6asuioB - pedepar He
NpeACTaBJIeH AJIsl IPOBEPKHU.
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3a4CT

Texymui
KOHTPOJIb

Pedepar no
KOHCTPYKIIMOHHBIM
cramsm. KPM
OTHOCHUTCS K 5

pazzneny

Pedepar orienuBaeTcst Cieayonmm
o0OpazoM: 9 6aIoB - 3a TITyOOKO
packpeITyio TeMy. Mcronb30BaHO
T0CTaTOYHOE KOJTMYECTBO JIUTEPATYPHI 110
MPEIJIOKEHHON Teme. 6 OaioB - Teme
pedeparbl pacKpbITa, HO UCTIOJIE30BAaHO
HEJI0OCTATOYHOE KOJUYECTBO
ITUTEpPaTyPHBIX UCTOUYHUKOB. 3 Oasuia -
Tema pedepara packpsita hparMeHTapHO,
MmoBepXHOCTHO. () 6auioB - pedepar He
NpeACTaBJICH JJIsl IPOBEPKHU.

3a4CT

Texymuin
KOHTPOJIb

KonnokBuym no
IUIACTHYECKOM
nedopMaruu u

PEKpUCTATITU3AIINH.
KPM ornocurcs k 1
pasneny

Kos10kBMyM IpOBOJUTCS Ha
TabopaTOpPHBIX paboTax Mociie N3ydeHus
COOTBETCTBYIOILIETO pa3jena Kypca.
KosstoKkBUYM COAEPKUT MO 8 BOMPOCOB
[Ipu o1ieHKEe UCTIONIB3YETCS CAEAYOIIast
[IKaJIa: 32 KKl MPaBUIIbHBINA OTBET 1
Oas.

3a4YCT]

Texymni
KOHTPOJIb

3amura
1a0opaTopHBIX paboT
no 1 pazgeny

Jlaboparopusie paboTsl "[InacTuueckas
nedopmarus meramios" u "
Pexpucramin3aiuoHHbIA OTKUT"
B3aMMOCBSI3aHbI M 3aAIUIIAIOTCS

OJJTHOBPEMEHHO. 3aIluTa JIAOOPATOPHBIX

3a4CT




pabOT OCYIIECTBIISCTCS WHANBUIYAIBHO.
OneHuBaeTcs NPaBUILHOCTH BHIBOJIOB U
OTBETHI HAa BOIIPOCHI (TPH BOIMPOCA).
OO6muii 6aI mpu OIEHKE CKIIAIbIBACTCS
W3 CIENYIOIIUX MOKa3areyein

- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHHI - |
Oat

- IPaBUJIbHBIA OTBET HA OJUH BOIPOC -1
Oat

Texymui
KOHTPOJIb

Komnoksuym 1o
JKEJIEe30yIIIEPOAUCTHIM
cimnaBaM. KPM
OTHOCHTCS KO 2 11 3
pasneny

Kos1okBHuyM IpOBOIUTCS Ha
TabopaTOPHBIX paboTax Mociie U3ydeHUs
COOTBETCTBYIOLLETO pa3fena Kypea.
Kos1okBHyM COAEPKUT MO 8 BOIPOCOB
[Ipu orLieHKE UCTIONB3YETCs CIELYIOIas
[IKaja: 32 KaKJIbI IPaBUIbHBIA OTBET 1
Oas.

3a4CT

Texymui
KOHTPOJIb

3amura
1abopaTopHBIX paboT
1o 2 u 3 pasueny

3amura 1abopaTopHbIX padoT
OCYUIECTBIISIETCS] UHAUBUAYAJIBHO.
OneHuBaeTcs NpaBUIBHOCTh OTBETOB Ha
BOIIPOCHIL. 3a/1at0TCs 4 BOIIpoca U3
nepeuns, umerouerocs B PII/I.
crionb3yeTcs mokaszareib: NpaBUiIbHbIN
oTBeT Ha | Bompoc - 1 6amn

3a4CT

Texymni
KOHTPOJIb

KommokBuyMm o
TEPMUYECKOMN
obpabotke. KPM
OTHOCHTCS K 4

paszzueny

KoJsmokBUYM IPOBOASTCS Ha
TabopaTOpPHBIX paboTax Mociie U3ydeHus
COOTBETCTBYIOILIETO pazjena Kypca.
Kos10KBHYM COIEPKUT 1O 8 BOIPOCOB
[Ipu olLIeHKE UCTIONB3YETCS CeAyoIas
IIKaJIa: 3a KKl IPaBWIbHBIN OTBET 1
Oas.

3a4CT

Texymni
KOHTPOJIb

[TuceMeHHsI onpoc.
KPM otHocurcs k 5

paszueny
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CTyaeHT noy4yaeT KapTOUKy B
COOTBETCTBUH C KOTOPO HEOOXOAMMO
paciudpoBarh 12 Mapok cranei u
YYTYHOB U 110 IPUBEJICHHOMY
XMMHYECKOMY COCTaBY U OJHY CTaJlb
3amudpoBark. [Ipo1omKUTETEHOCTD
omnpoca - 30 MuHYT . 3aaHKE
OIICHUBAETCA CIAEAYIOIHUM 00pa3oMm: 3a
Ka)XTyI0 MTPABUJIBHO BBIITOJHEHHYIO
paciupoBKy WIH 3alIHPPOBKY MapKH
CIUIaBa MpucBauBaeTcs 1 6ai.

3a4CT

10

Texymui
KOHTPOJIb

3amura
nabopaTopHOi
paboThlI 10 4 pazaeny

3ammTa 1a00paTopHOI pabOTHI
"BrnusiHue CKOPOCTH OXJIaXKACHHUE Ha
CTPYKTYpPY U CBOMCTBa CTAJIH"
OCYIIECTBIISIETCS] UHIUBUAYATBHO.
OreHnBaeTCs MPAaBUILHOCTD BBIBOJIA H
OTBETHI HA BOMPOCHL. 3a/1al0TCS TPU
BOIIpOCa.

OO01muit 6an1 Mpu OlEHKE CKIIAAbIBACTCS
W3 CJIENYIOIINX MOKa3aTee:

- BBIBOJIBI JIOTUYHBI 1 0OOCHOBAHBI - |
Oat

- MpaBUJIBHBIN OTBET Ha OJIUH BOMPOC - 1
Oat

3a4CT

11

Texymmi

3amura

3ammra 1abopatopHoit padoTsl "OTHycK

3a4CT




KOHTpOJIb | Ta00paTopHBIX paboT CTanu" OCyIIECTBIAETCA
1o 4 pazgeny WHIUBUAYIbHO. OIleHUBAETCA
MpaBUILHOCTH BBIBOJIA U OTBETHI HA
BOMPOCHL. 3aJ1al0TCS TPU BOIpOCa.
OO01muit 6a1 MpuU OLEHKE CKIIAABIBACTCS

W3 CJICIYIONINX MOKa3aTeNe:
OaLt

Oast

- BbIBOJBI JIOTHYHBI U 000CHOBAHEI - 1

- IpaBUWJIbHBIN OTBET Ha OJIMH BONpPOC - 1

12| 3 JKyTOYHAsI 3auer - 9 |openonaBarenb UMEET MPABO

arTcCTanus

npucBauBaercs 1 Oas.

CTyaeHT NTUCbMEHHO OTBEYaeT Ha 9
BOIPOCOB M3 MEPEYHS KOHTPOJIBHBIX
BOIPOCOB, UMEIOIIUXCS B CUCTEME
OnextponHblid FOYpI'Y u PITJI
muciumnHel. [lociie mpoBepku paboThl,
IIpome- B Cllyyae HEOOXOAMMOCTH,

cobeceioBaHUE, MTO3BOJIAIONIEE OLEHUTD
c(hopMUPOBAHHOCTH KOMIIETEHITUH.
[IponomxurenbHOCTH onpoca - 30 MUHYT
. 3aaHue OLICHUBAETCS CIEAYOINUM
00pa3oM: 3a KaXK/bli PaBUIIbHBIA OTBET

NPOBECTU  [3aYeT]

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlCHUBAHUSA

Bun
IIPOMEKYTOUHOU [Iponenypa npoBeneHus Kpurepun
OLICHUBAHUS
arTecTaluu
IIpu oneHMBaHUM PE3YIBTATOB MEPOIIPUATHSI UCIIONIB3YETCS
0aIbHO-PEUTHHTOBAs CUCTEMa OIICHUBAHUS PE3YIbTaTOB yUeOHOM
JeATeTbHOCTU 00ydaromuxcs (YTBepKAeHa IPUKA30M PEKTOpa OT
24.05.2019r. Ne179). Peittuar 00ydaromierocs mo IUCIUILTAHE
OIIpesIeIIAeTCs TONBKO IO pe3ynbraTaM TeKyuiero konrpous. Ilpu |B coorBercTBUM C
3a4eT HaJIMYUH Y CTyJACHTA MPOXOIHBIX 0ayuioB 1Mo kaxaomy KPM,  |mm. 2.5, 2.6
ucxofs u3 petuara 60% , CTyIEHT moxyJaer 3a4et 6e3 [Tonoxxenus
JIOTIOJIHUTENBHOTO cobecenoBanusi. CTy/IeHT BIpaBe MPUITH Ha
3a4eT JUIsl YAy4IIeHHs CBOEr0 PEHTHHIA U TIOIYYUTh OLEHKY 10
dbopmyne Rd = 0,6RTek + 0,4Rma + Rb. ¢ yuetom Tekytiero
KOHTpPOJIS ¥ 0AJUIOB 32 IPOMEKYTOUHOE UCIIBITAHUE.
6.3. OueHo4yHbIE MATEPUAJIBI
K p 5 Ne KM
OMITETEHINU €3yJbTaThl 00y4eHUs PRnEE AR
3HaeT: GU3NUECKYIO CYyIIHOCTh SIBICHUHN, MPOUCXOASIIUX B
OIIK-1 MarepHasax Mpu BO3EHCTBUU Ha HUX Pa3IMYHBIX (PAaKTOPOB B H |
YCIOBUSIX UX DKCIUTyaTalluu;
'YMeeT: OCyHIeCTBIATh BEIOOP MaTepUaIoB JIIsl U3/AETUI
OIIK-1 Pa3IMYHOTO Ha3HAYEHMSI C yUETOM IKCIUTyaTallHOHHBIX H AT
TpeOOBaHUI 1 OXpaHbl OKPY’KAIOLIEH Cpebl;
MMeeT npakTUYeCKU OMBIT: UCTIONb30BAHUS CIIPABOYHBIX
OIIK-1 MaTepHasoB, IPOrpaMM U HH(OPMALIMOHHBIX PECYpPCOB MIPU HOHH T

BbIOOpE MaTepUasoB JUIsl U3EIUM pa3IMuYHOTO Ha3HAYECHMS,




3HaeT: 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPBI MaTepHUajoB

OIIK-5 [pU 3aTBEP/ICBAHUH, TUIACTUYECKON AePopMalii U TEPMUYECKON HHHHH [
00paboTke

OIK-5 ‘YMeeT: YCTaHaBJ'II/IBUaTB B3aMMOCBSI3b K?MI‘IJ‘ICKC& buznko- Jobbd b e
MEXAHUYECKUX CBOKMCTB CO CTPYKTYPOU
MMeeT npakTUUECKUi OMBIT: pallMOHAIBHO BHIOMPATH MaTEPHAIIBI

OIIK-5 U1 00ecIIeueHust IPOYHOCTH, HAJICKHOCTU U JOITOBEYHOCTHU H T

N3IeTni

cDOHI[I)I OOCHOYHBIX CPCACTB I10 Ka)KIOMY KOHTPOJIbHOMY MCPOIIPUATHIO

HaXOIATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

ITeyaTHas ydyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepPamypa.:

1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK IJisi BTY30B. - 3-€ U3,
nepepad. u jom. - M.: Mammuuoctpoenue, 1990. - 528 c. ui.

2. Connues, IO. I1. Marepuanosenenue Yue0. Uil By30B 10 METAJLTYPL.,
MaIIMHOCTPOUT. U obuieTexH. cnenuaibHocTIM 0. I1. Connues, E. U. Ipsxus. - 3-
e u3M.. nepepad. u gom. - CI10.: Xumusznar, 2004. - 734, [1] c. u.

3. MarepuanoBeaeHue Yueb. 11 By30B O HAMPABICHUIO U
CHEUHUATBHOCTAM B 00J1. TEXHUKU U TeXHOJoruu: nocsaul. namsitu U. . Cunopuna
b. H. Ap3amacos, B. 1. Makapoga, I'. I. MyxuH u ap.; [Tog o6ur. pexn. b. H.
Ap3samacosa, I'. I. Myxuna. - 6-¢ u3z., crep. - M.: I3garensctso MI'TY, 2004. - 646
c.

0) OononrHUMENbHASL IUMePamypa.:

1. Tynses, A. I1. UuctpymenTanbubie ctanu Crpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u gor. - M.: MammHoCcTpoeHue,
1975.-272 c. un.

2. Tennep, FO. A. Marepuanosenenne Yueb. nocodue s By30B [loa
pen. A. I'. Paxmiragra. - 6-e usg., nepepad. u gom. - M.: Metamnyprus, 1989. - 456
C. UL

3. Kapesa, H. T. LIBeTHbie MeTasibl U ciiaBbl Teker yue0. nocodue H. T.
Kapega ; FOx.-¥Ypain. roc. yu-1, Kad. ®u3. meranioseaeHue u pusrka TBEPAOro
tena ; OYpI'Y. - Uenabunck: U3narensctro HOYpI'Y, 2008. - 111, [1] c. ni.

6) ome4yecmeeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuﬂe, umerouuecs 6 oubnuomexe:

1. MerannoBeneHue u TepMUIecKas 00paboTka METAIIOB
2. MamuHocTpoeHue

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.1.®unaros, H.A.lllaGypoga. - Uensounck: Nzn-so FOVYprY. 2010.-38c.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HanmenoBanue
No Bux peeypeas | bubnmorpaduyeckoe onrcanue
JUTEPATypsl | DIIEKTPOHHOMN
dbopme
OCHOBHAS DnexTpoHHBIA |[MarepuanoBeaeHue: yueoHoe nocooue /M.A.CmupaoB, K.}O.Okwuiies,
1 TenaTYDA KaTaJjor X.M.U6parumos, 10.J1.Kopsrun: M3a-so FOVYpI'Y, 2005. -U1.-139c.
patyp I0Vpl'y http://www.lib.susu.ac.ru/ftd?base=SUSU _METHOD&key=000351794
.. [LLIaGyposa, H. A. Marepuanosenenue Y. 2 : Hemeraminueckue
DIEeKTPOHHBIN ]
JlomoHUTETbHAS MaTepuabl : y4ed. mocobue JIsi MaIIUHOCTP. ¥ METAJLUTYPr.
2 KaTajaor N
nTeparypa [OYpLY crienpanbHocTel.- Yensounck : Uzn-so FOYpI'Y |, 2011.-4.2
p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD 1 &key=000553245
.. [MarepuanoBeneHue: yueOHoe mocobue K 1abopaTopHbIM paboTam
DNEeKTPOHHBIN
JlonomHUTENBHAS /.B.Jlanuna, B.JI. Unsuyes, A.C.Co3bikuna.— Yenssounck: U3n-Bo
3 KaTaJjor
ureparypa OVo['Y OYpI'Y, 2013.-81c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000530698

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

Her

[Tepeyens ucnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza manaeix BUHWUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTTHHBI

Bun 3aparni

Ne
ayJ.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
IIpeLyCTaHOBIEHHOE IPOrpaMMHOE 00eCTIeUeHUE, NCIIONB3YEMOE I Pa3IMUHbIX

BHUIIOB 3aHATUN

Jlexknuu

ayTUTOPHSL, O

CHalllCHHasdA MYHBTHMeﬂHﬁHBIM IMPOCKTOPOM

JlaGoparopHbie
3aHATHSA

CTaHaAMH;, —
230a

(1

YyeOHas 1abopaTopusi MaTepHalOBEICHNs, OCHAILIEHHAS: — TeYaMU JIJIsl HarpeBa
00pa3uoB; — TBepaoMepaMu bpunemnns u PokBeina; — py4HbIMU IPOKAaTHBIMU

(KomoTpaHcIapaHThl) 10 OCHOBHBIM paszzesiaM Kypcea. 3. Komnekus
MakponuTQoB ¥ U3JI0MOB. 4. Monienu KpUCTaUTMYECKUX PEIIETOK METAJIIOB. 5.
Pa3narounsiit Mmarepuan no teme «CIuiaBbl xkene3o—ymiepon». 6. Metoauueckue
mocoous K 1aboparopHbiM pabotam. 7. KOHTpOJIbHBIE 3a/1aHUsI IO OCHOBHBIM
paznenam Kypca. 8. YdaeOHble KHHO(DHUITBEMBL.

MeTasuiorpadpuyeckuMu MUKpockonamu. 2. [lnakatel u ¢ponuu




