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1.OBIIASA XAPAKTEPUCTUKA PABOYEH TIPOTPAMMBI YUYEBHOM

JUCIHUIIVIMHBI OI1.04 MATEPUAJIOBEAEHUE

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamma y4eOHON JMCHIUIUIMHBI SBISICTCS YacThI0 OCHOBHOW 00pa3oBaTEbHOMN
nporpammbl B cootBercTBHM ¢ PI'OC CIIO 25.02.08 Dkcruryatamusi O€CIUIOTHBIX aBHAITMOHHBIX
CUCTEM.

1.2. MecTo IMCUUILIMHBI B CTPYKTYpe OCHOBHOIi npodeccuoHanbHOl 00pa3oBaTeIbHOI
NpOrpaMmbl:

VY4yeOHas JIUCHUIUIMHA BXOAUT B MPO(ECCHOHANBHBIA UK,
JTUCIIUATIITAHBI ).

1.3. Heap u niiaHupyemMblie pe3yJbTaThbl 0CBOCHHS M CIHHMIIIMHbI:

(obmenpodeccnoHanbHBIC

Kon YMeHus 3HaHUs
I1K, OK
OK 01 pacro3HaBarb U OCHOBHBIE BHUJIbI KOHCTPYKLUHMOHHBIX U
OK 02 | xnaccuduupoBaTh CBIPBEBBIX, METaJUNTMYECKUX u
OK 04 | KOHCTPYKIIMOHHbIE U | HEMETAIMYECKUX MaTEPHUAJIOB;
OK 05 | cblpbeBble  Marepualibl IO KJ1accU(UKAIMIO, CBOWCTBA, MAPKUPOBKY U
OK 09 | BHemHEMY BUAY, | 00JIaCTh ~ NPUMEHEHUs  KOHCTPYKIIMOHHBIX
OK 10 | npoucxox/eHuto, CBOICTBaM; | MaTepuaioB, MPUHLUIBI KX BbIOOpa  JUISA
IIK 1.5; noa0upaTh MaTepuaibl 10 | IPUMEHEHUS B TPOU3BO/ICTBE;
[IK 2.5; | uX Ha3HAUYEHUIO U YCJIOBUSIM OCHOBHBIE CBEJCHHUS O HA3HAYCHUHA U
IIK 3.1. | akcruryarauuu JUIS | CBOMCTBAxX METAJUIOB U CIUIABOB, O TEXHOJIOTHH

BBITNIOJHEHUS padoT; UX MPOU3BOJICTBA;

BBIOMPATh " O0COOEHHOCTH CTapeHusi METaIOB U UX
pacimudpoBbIBaTH MapKH | CIUIaBOB, 3aKOHOMEPHOCTH MIPOLIECCOB
KOHCTPYKLIMOHHBIX KPUCTAJUIN3ALUH U CTPYKTYPOOOpa3oBaHMUs;
MaTepHaJoB; BU/IbI 00paOOTKH METAIIJIOB U CIUIABOB;

OIPEEIATh TBEPAOCTh CYIIHOCTb TEXHOJOTMYECKHX IPOLIECCOB
METAaJIJIOB; JUTHsI,  CBapku,  oOpabOTKM  METaioB

OIPEEIATh PEKHMBI | TaBIIEHUEM U PE3aHUEM;

OT)KUTa, 3aKaJKU M OTIIyCKa OCHOBBI TEPMOOOPAOOTKH METAIIOB,;
CTaJlu; CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH;
nonouparth CHocodobl U TpeOoOBaHUS K  KadyecTBy 0oOpaboTKu
pEeXKUMBI 00pabOTKU METAJIIOB | JleTaleil;
(TuTHEM, NTaBIIEHUEM, CBApKOM, BHJIbI U3HOCA JETAJIEN U y3JI0B;
pesaHmeM W Op.)  AIA 0COOEHHOCTH CTpPOEHMs, Ha3HAUYEHUS W
U3TOTOBJICHUS Pa3IMYHBIX | CBOMCTBA Pa3IMUHBIX IPYMHN HEMETAITTMYECKUX
neranen MaTepUasos;
CBOICTBAa CMa304HBIX U  aOpa3UBHBIX
MaTepUasos;
KJIAaCCU(UKALKUI0O U CHOCOOBI TOTyYeHUS
KOMITO3UIIMOHHBIX MAaTEPHUAJIOB.

CopepxaHue TUCIHUIUIMHBI JOJDKHO OBITh OPHEHTHPOBAHO HA TMOATOTOBKY CTYIEHTOB K
ocBoeHuto mnpodeccuoHanbHbIx Moayner OIIOIl mo cmenmansHOCcTH 25.02.08 DOkcmmyaramus




OECIMIOTHBIX aBHALIMOHHBIX CHCTEM, U OBJAJEHUIO OOLMMH U npo¢ecCuOHaIbHBIMU
xomnereHuusmu (I11K):

OK 01. Beibupats criocoObl pemeHus 3a1a4 NpoPecCHOHATBHON AeATETbHOCTH, TPUMEHUTEIBLHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBsATh MOUCK, aHAJU3 U UHTEPIPETALNIO HH(DOpMAIUK, HEOOXOIUMON TSt
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON ACSITETLHOCTH.

OK 04. PaGoTtatp B KOJJIEKTUBE ¥ KOMaH/E, YPPEKTUBHO B3aUMOCHCTBOBATh C KOJUIETAMHU,
PYKOBOJICTBOM, KJIUEHTAMH.

OK 05. OcymiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM S3BIKE C yU4ETOM
0COOEHHOCTEHN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJOTHH B MPO(HECCHOHATBLHOM NEITEIbHOCTH.

OK 10. [Tonp30oBaThcs mpodeccnOHaIBHON TOKyMEHTAUEH Ha TOCYAapCTBEHHOM U HHOCTPAaHHOM
A3BIKAX.

[1K 1.5. Ocy1iecTBasTh KOMIUIEKC MEPOTIPUSATUH O IPOBEPKE UCIPABHOCTH, PAOOTOCIIOCOOHOCTH U
TOTOBHOCTHU JUCTAHIIMOHHO MUJIOTUPYEMBIX BO3AYIIHBIX CY/IOB CAMOJICTHOTO THUIIA, CTAHIIUU
BHEIIHET0 MUJI0Ta, CUCTEM 00eCIIeUeHHs TOJIETOB U X (YHKIIMOHAJIBHBIX 3JIEMEHTOB K
MCIIO0JIb30BAHUIO TI0 HA3HAUYCHHUIO.

1K 2.5. Ocy1iecTBisTh KOMIUIEKC MEPOTIPUATUI IO TPOBEPKE UCIPABHOCTH, pabOTOCIIOCOOHOCTH U
TOTOBHOCTHU JUCTAHIIMOHHO MUJIOTUPYEMBIX BO3AYIIHBIX CY/I0B BEPTOJIETHOTO THIIA, CTAHIIUU
BHEIIHET0 MUJI0Ta, CUCTEM 00€CIIeYeHHsI TOJIETOB U X (YHKIIMOHAJIBHBIX 3JIEMEHTOB K
MCIIOJIb30BAHUIO TI0 HA3HAYCHHUIO.

[1K 3.1. Ocy1iecTBasTh BXOIHOW KOHTPOJIb PYHKIIMOHAIBHBIX Y3JI0B, J€Talei U MaTepuaioB
000pyI0BaHUs TIOJIE3HON HArPy3KH OSCIUIIOTHOTO BO3IYIIHOTO CY/HA B COOTBETCTBUU C
pa3paboTaHHBIM TEXHOJIOTUYECKUM MPOIIECCOM.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI
2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO0#l padoThI

Bun yuyeonoii padoTsi

O0neM yacoB

CymMmapHasi yueOHasi HATPY3Ka BO B3aUMO/IeiiCTBHH ¢ MpenogaBaTeIeM 76
O0bem o0pa3oBaTeIbHOI MPOrpaMMBbl 70
B TOM YHCIIE:

TEOPETUYECKOE 00YUEHHUE 60
J1a00paTOpHBIC PAOOTHI (€CIIM MPETYCMOTPEHO)

MPAaKTHYECKUE 3aHATHS (€CIU MPEIYCMOTPEHO) 10
KOHTpOJIbHAs paboTa

Camocmosamenvras paboma no02omosKka coodueHull ,00K1a008 ,pedepamos 5

,cocmaejienue ma@zuu

IIpome:kyTouHas aTTrecTauus nposoauTcs B gopme 1uddepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTu4eckuii 1J1aH U coxepkanue ydeOHoit nucuuniaunsl OI1.04 MartepuanoBeaenne

HaumeHnoBanue Copepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMH 1esITeTbHOCTH O0bem Koambt
pa3iesioB U TeM 00y4Jarouuxcs JacoB KOMIIeTEeHIIHIA,
(opmupoBanu
10 KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMmblI
Pa3nes |. CTpykTypa M CBOIiCTBAa MaTepuajioB
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01 OK 02
Beenenue Onpenenenne MaTepuanoBeIeHUs KaK HayKu. Poip MeTaiuIoB U Apyrux Marepuaios B OK 04 OK 05
pa3BUTHUHU YesoBeuecTBa. Bkilag pycckux 1 3apyOeKHbBIX YUEHBIX B CTAHOBJICHUU U OK 09 OK 10
pa3sBUTHU HayKu O MaTepHuanax. Poiab MarepuanoBeieHus: B pa3BUTUH MAIIMHOCTPOSHHS. IIK 1.5;
IIK 2.5;
IIK 3.1.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 2 OK 01 OK 02
CTpoeHne MeTaJLI0B. Meramibel B nepuoanueckoi cucrtemMe — MenaeneeBa. Kpucrainmyeckoe cTpoeHUe OK 04 OK 05
MEeTaIOB. THIBI KPUCTAUIMYECKUX peueTok MeramwioB. IlocTpoeHune KpuBbIX OK 09 OK 10
oxnaxaeHus. [Tomumoppusm. AHU30TPONUS CBOHCTB METAJLIOB. [IK 1.5;
IIK 2.5;
K 3.1.
Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJa 2 OK 01 OK 02
CaoiicTBa MeTAJLIIOB. OCHOBHBIE CBOIcTBA MeTaI0B. DU3MUECKHE CBOWCTBA METAJUIOB, XUMHUUECKHE CBOMCTBA OK 04 OK 05
MeTaioB. TEeXHONOTMYECKME CBOMCTBA: JKMIKOTEKYYECTh, YyCaJKa, CBApHBAEMOCTb, OK 09 OK 10
00pabaTEIBAEMOCTD JIABJIEHHEM, 00Pa0aTEIBAEMOCTh PE3aHUEM. 1K L.5;
CamocrosiTebHast pa6oTa 00yYamuxcs 2 1K 2.5;
N3y4unTh TEXHOJOTHYECKHE CBOMCTBa MeTamioB. [loaroroBka gokinana, COOOIIEHNUs, IIK 3.1.
npe3eHTaluu 1o TeMe: «CBsA3b MEXK/y COCTaBOM, CTPOCHHEM U CBOMCTBAMH CILIIABOBY
Tema 1.4. Coaepsxanue yueOHOro MaTepuasa 2 OK 01 OK 02
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HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3esioB U TeM o0yyaromuxcst 4yacos KOMIIeTeHI Ui,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
Mexannyeckue OK 04 OK 05
CBOICTBA METAJLIOB. OK 09 OK 10
MexaHnyeckue CBOMCTBA METAJIOB. TBEPAOCTb, IIACTUYHOCTD , YIPYIOCTh, IPOYHOCTb, [IK 1.5;
M3HOCOCTOMKOCTb, IOJI3y4eCThb, BBIHOCAMBOCTb. (CTaTHCTUYECKHE M JAUHAMHYECKUE [IK 2.5;
UCIBITaHUS METAJIJIOB U CIUIABOB. K 3.1.
TemaTuka NpaKTHYECKUX 3aHATHI H JIa0OPATOPHBIX padoT 2
Pemienue 3agau no onpeaenaeHuIo napaMeTpoB o0pas3LoB /Ul UCHIBITAHUS HAa PaCTsKEHHE,
OIpesieJIEHUE TBEPAOCTU METAILIOB.
Tema 1.5. Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01 OK 02
Crpykrypa Mmera/uioB u | [lonatue o crpykrype. Macmrad CTpyKTyphl: Makpo, MHKpo. Kpucrammmdeckas OK 04 OK 05
MeTAJIHYEeCKUX cTpykrypa. CTpoeHue peajbHbIX KPHCTAIOB. JeeKThl KPHUCTAIIMUYECKOTO CTPOEHHUS. OK 09 OK 10
CILIABOB, METOABI KX Buner nedexros. MakpoaHanu3, MHUKpPOaHAJIN3, PEHTICHOCTPYKTYPHBIA aHAIIN3, [IK 1.5;
HCCJIeI0BAHHS. TEPMUYECKHUN aHAIIN3. I1K 2.5;
CamocTrosiTeIbHasi pa6oTa 00y4Yaroumxcs 2 MK 3.1.
W3yunth KpuCTaJIIMYECKHE CTPYKTYPbhl METAJUIOB U MX CIUIABOB. 3HATh BUJIbI JI€PEKTOB.
Tema 1.6. Coaepxanue y4eOHOIro MaTepuaia 4 OK 01 OK 02
Meroan! uccaegopanus | TepMoanHaMUUECKUe YCIOBUS NMPOTEKaHUs KpucTtauinzauuu. [IoHsTue o 3epHe, rpaHule OK 04 OK 05
CTPYKTYPBI MATE€PHAJIOB. | 3epeH. BrusHue cTenenn nepeoxyiaxkaecHus: Ha BeTUYNHY 3epHa. [lepBuunas u OK 09 OK 10
BTOpUYHAs KpucTayuinzanuus. Tumnsl craBoB. TlonsTus: ¢asa, ctpykrypHas [IK 1.5;
cocrasistonias. {uarpammel 1, 2, 3 poaa (6€3 pacTBOPUMOCTH KOMIIOHEHTOB, C [IK 2.5;
HEOTrpaHUYEHHOM paCTBOPUMOCTBIO, IBTEKTUYECKOTO TUIIA C OTPAHUYEHHON [1K 3.1.
pacTBOpUMOCTHI0). CBSI3b MEX]ly TMarpaMMaMi COCTOSIHUSI M CBOMCTBaMHU.
Pazgea I1. XKesezoyriaepoaucroie crjiaBbl
Tema 2.1. ‘ Coaeprxanue y4eOHOIo MaTepuasa 2 OK 01 OK 02




HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3esioB U TeM o0y4yaromuxcs 4acoB KOMIIeTeH U,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
Mertannypruyeckoe [TpousBozacTBO uyryHa. OCHOBHbIE BUJBI PYAHOTO Chiphbsi. OOoramenue pyasl. TommmBo, OK 04 OK 05
NMPOU3BOJCTBO YyryHa W | (UIIOCHI, OTHEYNIOPHbIE MaTepuaibl. BolmuiaBka yyryHa B foMeHHoOU neun. deppociuiaBol. OK 09 OK 10
cTaJIeH. JluteliHblii 4yryH, mnepeaenbHbld 4yryH. [Ipou3BoacTBO cranu. MapTeHOBCKHE, K 1.5;
MHAYKIMOHHBIE, JIA3MEHHO-IyTOBbIE [1€4H, KOHBEPTOPHBIE. [IK 2.5;
IK 3.1.
Tema 2.2. Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01 OK 02
Jlnarpamma xkeJjie30- Ponp pmarpammbl B Hayke o Mertawiax. IIpaktuueckoe HazHauenue. daszoBble u OK 04 OK 05
YIJIEpOA. CTPYKTypHBIE cocTaBisitomiue. l3meHeHwe (a3oBOro cocraBa TMpud HarpeBe U OK 09 OK 10
oxmaxnaeHun. [loctpoenne KpuBOW oxmaxaeHus xenesa. Kimaccudukamus cranei mo [IK 1.5;
CTPYKTYpE. I1K 2.5;
CamocTosiTeIbHasi pa6oTa 00y4Yaroumxcs 2 MK 3.1.
M3yunth KinaccupUKalMIO BHIOB CTajled MO  pa3HbIM IapameTrpaM. YMeTb YHTaTh
JFarpaMMBbl ¥ 3HaTh UX MPAKTUYECKOE Ha3HAYCHHUE.
Pa3nea |11. Tepmuyeckasi o6padoTka crajuu.
Tema 3.1. Coaepxanue yueOHOIro MaTepuaa 2 OK 01 OK 02
Buabl, Ha3HaueHue, Knaccudpukanus BHIOB TepMUUecKod 00pabOTKM cTalel: MpeABapuUTeNbHAsS U OK 04 OK 05
(u3uyecKknii MeXaHM3M | OKOHYATeJIbHasl TepMUUecKas 00paboTka, COOCTBEHHO TepMHUUecKas 00paboTka, XUMHUKO- OK 09 OK 10
TepMHUYeCcKOM TepMHuueckas o0paboTka. [IK 1.5;
00padoTKH cTajIeH. Otanbl TepMUYECKON 00pabOTKHU CTajIeH. I1K 2.5;
TemaTnka NpaKTHYECKUX 3aAHATHI U J1a00PATOPHBIX padoT 2 IK 3.1.
OmnpeneneHre BHIOB TEPMOOOPAOOTKH [UIS pa3jIMYHBIX MAaTEepHajoB W BBISBICHUE
BIIMSIHUS PEKUMOB TEpMOOOPaOOTKH Ha CTPYKTYpPY U CBOHCTBA CTAJIN
Tema 3.2. Conep:kaHue y4eOHOTro MaTepuaJa 2 OK 01 OK 02




HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3esioB U TeM o0yyaromuxcst 4yacos KOMIIeTeHI Ui,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
IIpeaBapuresnbHan [IpenBaputenbHass  TepMudeckas  00paboOTkKa  CTalu. Orxur 1  popa: OK 04 OK 05
TepMHYecKasi FOMOI€HU3ALMOHHBIN, PEKPUCTAUIM3ALMOHHBIN, OTXUI I CHATHS BHYTPEHHUX OK 09 OK 10
o0padoTka. HanpspkeHud. OTKUT 2 poja: MOJIHBIN, HEMOJIHBIM, HOpManu3auus. BiausHue BeIuunHbI [IK 1.5;
3epHa Ha cBOMcCTBA cTanu.. CTpyKTypa 1 CBOMCTBA MPOAYKTOB pacraja ayCTCHHTA. [IK 2.5;
[IK 3.1.
Tema3.3 Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01 OK 02
OxoHuaTe/ibHasA OxoHuarenbHas TepMuueckas o0paborka craneid. CTpyKTypHbIE MpEBpPALLEHUS CTanel OK 04 OK 05
TepMu4eckas 00padoTka | nmpu 3akajike. MapTeHCUT — €ro CTpOeHUE W CBOWMCTBa. KpuTHYecKkas CKOPOCTh 3aKaJIKH. OK 09 OK 10
CTAJIH. 3akanka rosiHasg U HemnosiHas. [IpeBpaieHus 3akajieHHON craiu npu Harpese. OTIyck [IK 1.5;
CTaJy: HU3KUH, CPEAHUN, BBICOKUI. BilMsiHue TeMnepaTypbl OTIIyCKa Ha CBOMCTBA CTAJIHU. I1K 2.5;
[IK 3.1.
Tema 3.4. Coaepxanue y4eOHOIro MaTepuaa 2 OK 01 OK 02
TexHosiorust Breibop TemmepaTypsl HarpeBa IMOJA TEPMHUYECKYI0 O0pabOTKY A JOIBTEKTOUIHBIX, OK 04 OK 05
TepMHUUeCKOii 3a9BTEKTOMIHBIX M OBTEKTOMAHBIXCTaleW. YcioBus HarpeBa. OmnpezelieHUe BPEMEHHU OK 09 OK 10
00paboTKN cTaN. BbIepKKH. OXJaxkaarolue cpeapl. 3aKaluBaeMOCTh U MPOKAJIMBAEMOCTh cTajiell. Busl K 1.5;
OTIIyCKa. YiyulieHue. 3aKajika TokaMu BbIcOkoi yacToTsl (TBY). TK 2.5;
IIK 3.1.
Tema 3.5. Coaep:xanue y4eOHOro MaTepuasa 2 OK 01 OK 02
XHMHKO-TepMHYecKas] ®du3nyeckue OCHOBBI XHUMHUKO-TepMUYECKOM o0paboTku. Hasnauenwme u  BHUIBI OK 04 OK 05
o0padoTka craJeii. nemenTanuu. Ctamu ans nemenrtanuu. LlemenTanus B TBepaoM kaporopuszarope. ['azoBas OK 09 OK 10
neMeHTanus. Tepmuueckas o6paboTKa Mocie IEMEHTAUMH M CBOWCTBA 1[EMEHTOBAHHBIX HIK 1.5;
neraneid. HurpouemeHTanus cranu, pexuMbl U 00JaCTH UCMOIb30BaHUSA. A30THPOBaHHE 1K 2.5;
cramu. CTpoeHne a3oTHpoBaHHOro cios. CTamm s asoTmpoBanus. CBo¥cTBa 1K 3.1.
azotupoBaHHoro cnos. [lnanuposanue. Auddysnonnas meranuszanus.
Pazgea |V.Yriaepoaucrbie U JierHpOBaHHbIE CTAJIH
Tema 4.1. \ Copep:kaHue y4eOHOIro MaTepuaa 2 OK 01 OK 02
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HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3aesioB U TeM o0yyaromuxcs 4yacoB KOMIEeTeHIHIA,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
Kaaccupukanus, Knaccudukanus craneid 1Mo COACpKAHUIO yIrjiepoja: CTaId HH3KO, CpEIHE U OK 04 OK 05
MapKHPOBKAa, OCHOBHBbIE | BhICOKOyriiepoaucteie. Kiaccupukauus craneit mo kadectBy. Biusnue yrinepoga u OK 09 OK 10
CBOMCTBA mpuMecel Ha cBoicTBa ctael. Kimaccudukanmst craneii mo Ha3HaA4YeHUI0. Y TJIEPOIUCTHIC K 1.5;
YIJI€POIUCTHIX. KOHCTPYKIMOHHBIE CTalIU. Y TJIEPOIUCThIE HHCTPYMEHTAJIbHBIC CTAIIH. IIK 2.5;
IK 3.1.
Tema4.2. Conep:xanue yueOHOro Marepuasia 2 OK 01 OK 02
JlernpoBanusble cTaJIH, BiusHME JIErMPYIONIMX 3JIEMEHTOB HA CBOMCTBA cTalell. MapKuUpOBKa JErHpOBAHHBIX OK 04 OK 05
MapKHPOBKA, BU/IbI. craseii. LleMeHTyeMble CTald, X OCHOBHBIE MAapKH{, Ha3HAYEHHE M BUIbI TEPMUYECKOM OK 09 OK 10
00paboTku. KOHCTPYKIMOHHEBIE KOPPO3UOHHOCTOMKHUE M KAPOCTOMKHE CTAIM M CILIABEL IK 1.5;
Bunet xoppo3un. OCHOBHBIE MPUHIMIBI CO3AAHUS KOPPO3HMOHHO-CTOMKUX CTalei. 1K 2.5;
Hepxaseromue crany (GpeppUTHOrO, ayCTEHHTHOrO, MapTEHCUTHOro Kiacca. Cramu s MK 3.1.
KPUOTEHHOM TEeXHHKH. Kapompounsie cranu. Kputepuu xKapompodyHOCTH: TMpeaeln
JUTUTENILHON TTPOoYHOCTH. OOJIaCTH MPUMEHEHUS KAPOIIPOUHBIX CTaJICH.
Tema 4.3. Coaepxkanue yueOHOro MaTepuaa 2 OK 01 OK 02
HNHucTpymMeHTAIBHBIE OcHoBHbIE TpeOOBaHUS, IPEABIBISIEMbIE K MHCTPYMEHTAJIbHBIM cTalsiM. Knaccudukanus OK 04 OK 05
JIETHPOBAHHBIC CTAJIM M | UHCTPYMEHTANbHBIX  cTased. Cranmu Uit pexymero MHcTpyMmeHrta. llonsarume OK 09 OK 10
CILIABBI TEILIOCTOMKOCTH. Cranmu  NOHIKEHHOW ¥ TIOBBIIIEHHOW  MPOKAJIMBAEMOCTH. IIK 1.5;
Bbrictpopexyiue cranu. OcHoBHbIE Mapku. Tepmudeckas oOpaboTka OBICTPOPEKYITUX [IK 2.5;
crasied. CTanu [y H3MEPUTENbHOIO0 HHCTPYMEHTA. K 3.1.
TemaTuka NpaKTHYECKUX 3aAHATHH U JIaDOPATOPHLIX padoT 2
N3ydeHre MUKPOCTPYKTYPBI U CBOMCTB HHCTPYMEHTAIBHBIX CIUIABOB
CamocrosiTesibHas padoTa 00yyaroumuxcst 2

IloaroToBUTH COO6H_ICHI/I6 mo Teme: «Hopelimue HHCTPYMCHTAJIbHBIC MATCpUAJIbD)
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HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3esioB U TeM o0yyaromuxcst 4acoB KOMIIeTeHIIHIA,
¢dopmupoBanu
10 KOTOPbIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
Pazjnen V. CiiaBbl IBETHBIX METAJJIOB.
Tema 5.1. Conep:xanue y4eOHOro Marepuaa 4 OK 01 OK 02
AJIIOMMHMI U ero CpoiictBa amoMuHus. Jlerupyrommue »snementsl. Kinaccudukanus aatOMUHUEBBIX OK 04 OK 05
CILIABBI. CIUIaBOB: JIUTEHHBIE U JePOPMUPYEMBIC, YIIPOUHSIEMbIE U HEYNPOUYHSEMbIE TEPMUYECKON OK 09 OK 10
00paboTkoii. CHIIyMHHBI: BIUSHHE CTPYKTYphl Ha WX CBOWCTBa, MOIU(UIMPOBAHHUE. [IK 1.5;
Jlepopmupyembie CIIaBbl: MapKHpPOBKA, CTPYKTypa, CBONCTBa, OOJAcTH MPUMEHEHWS, [IK 2.5;
0COOCHHOCTH YIPOYHSIFOIICH TEPMHUYECKON 00paOOTKH aTIOMUHUEBBIX CIUIABOB. K 3.1.
Tema 5.2. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01 OK 02
Mennb 1 ee cnjiaBbl OK 04 OK 05
CaoiictBa menu. [Ipumenenue meau. JlaTyHu, UX CBOMCTBA, MapKUPOBKA U IPUMEHEHHE. OK 09 OK 10
bponssl. Jlebopmupyembie u autTeiiHbie OpoH3bl. OJIOBSIHUCTBIC, AJTIOMUHUEBBIC, K 1.5;
KpeMHUCTBIe, OepusuneBble craBel. CocTaB, Mapku, OOJacTH MpUMEHEeHHs. MenHo- [IK 2.5;
HUKEJIMEBBIE CIUIABbl: MEJIbXHUOPHI, HEW3eIb0ephl, KyHUAIIH. [IK 3.1.
Tema 5.3.Maruuii n Coaepxanue yueOHOro MaTepuaa 2 OK 01 OK 02
THTaH, UX CILIABLI. CBoiicTBa THTaHa, B3aUMOJICHCTBHE THTaHA C JICTUPYIOIIUMHU JJIEeMEHTaMH. BiusHue OK 04 OK 05
JETUPYIOIIUX 3JEMEHTOB M TMpHMeceld Ha CBOMCTBa crjaBoB TuTaHa. Kiaccudukanus OK 09 OK 10
CIUTABOB IO CTPYKType. MapKupoBKa, TepMuueckass 00paOOTKa THUTAHOBBIX CIUIABOB U K 1.5;
obnactu ux npumeHeHus. CBolicTBa Maraus. BzaumoielicTBue MarHusi ¢ JErUPYyIOIUMU [1K 2.5;
JJIEMEHTaMU M MX BJIMSHHME Ha CBOMCTBA CIUIaBOB. TepMuueckas oOpaOoTKa CIIaBOB [1K 3.1.
Marausl. Jluteitneie u nedopMupyeMbie CIiIaBbl, 00JaCTH MPUMEHEHHUS.
CamocrosiTesibHas padoTa o0yuyaroumuxcst 2
MOJrOTOBUTh JIOKJIAJ, COOOIIEHHE, Mpe3eHTaluio Mo Teme: «OO0JacT NpUMEHEHHUs
TUTAHOBBIX, AJIFOMHUHHUEBBIX, MEIHBIX CIUIABOB; CIUUIABOB HAa OCHOBE IIMHKA, CBUHIIA U
0JI0OBa
Tema 5.4. Koppo3usi Conep:kanue y4eOHOIro MaTepuasa 2 OK 01 OK 02
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HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3/iesioB M TeM o0y4yaromuxcs 4acoB KOMIIeTeH U,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3J1eMeHT
NPOrpaMMblI
MeTAJIJIOB H CIJIABOB. Buabl koppo3un  MeTaIOB: MECTHasi, Wrojbydaras, MEKKPUCTAUIUTHAS, KOPPO3US OK 04 OK 05
atMocdepHas , ra3oBas, BiaxHasg. CrocoObl OOpbOBI C KOPPO3HWEH: JIETHPOBAHUE, OK 09 OK 10
XHUMHKO-TepMHYecKast 00paboTka MeTasia, [IK 1.5;
TemaTuka NPaKTHYECKUX 3aAHATHH U J1aDOPATOPHBIX padoT 2 [IK 2.5;
MeTo/Ib! 3aIIUThl METAJLIOB H CIIABOB OT KOPPO3UH. HK 3.1
CamocrosiTesibHasA padoTa 00yyaromuxcst 2
Brimonaenue pedepara 1o cruraBaM ¢ 0COOBIMU CBOHCTBaMHU, MEPBI OOPBOBI C KOPPO3UEH
Pa3znen VI. Hemerasinyeckne 1 KOMIO3HIIHOHHBIE MATEPHAJIBI.
Tema 6.1.00mme Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01 OK 02
CBeJleHHS 0 OcHOBHbIE TIpyNIbl HEMETAUIMYECKUX MATEpUANIOB: IMPUPOJHBIE, HCKYCCTBEHHBIE, OK 04 OK 05
HEMeTALJIHYeCKHUX cuHteTnueckue. OcoOeHHOCTH HX CBOWCTB. OO0MacTH NPUMEHEHUS HEMEeTaJUIMYECKHX OK 09 OK 10
MaTepHaJjax MaTepHaloB B TEXHHUKE. [IK 1.5;
IIK 2.5;
IK 3.1.
Tema 6.2. [Torumepnsie | Coaepxanue y4eOHOro MaTepuaJia 2 OK 01 OK 02
MaTepHuabl MonekynsipHasi CTPYKTypa, Ki1accu(uKaus noIuMepHbIX MaTepralioB, UX OK 04 OK 05
TepMOMEXaHHUYeCcKue cBoicTBa. TepMoIuIacTsl, X PU3NUECKOE COCTOSIHUE B 3aBUCUMOCTH OK 09 OK 10
oT Temneparypsl. O6nacTu NIpUMEHEHNUs, BIUsHIE BHEITHUX (DaKTOPOB Ha [IK 1.5;
XapaKTEePUCTHKH TEPMOIIACTOB. TepMOpeaKTUBHBIE MOJTUMEPHI, UX XapaKTEPUCTHKH. [IK 2.5;
CamocTosiTeTbHas pa6oTa 00y4YarOUIMXCs 2 IK 3.1.
MOJITOTOBUTH COOOIIEeHNE Ha TeMy: «[IpenmyIecTBa 1 HEOCTATKH IIAaCTMACC TI0
CPAaBHEHMIO C METAJUIMYECKUMHU MaTepHaIaMm»
Tema 6.3. Crexia Coaepxanue yueOHOro MaTepuaia 2 OK 01 OK 02
Heopranuueckue crekia, UX BHAbI U TepMUuecKass o0paboTka, 00JacTH MPUMEHEHHMS. OK 04 OK 05
OpraHuyeckue CTeKJa, MX NPEUMYIIECTBA M HEJOCTATKH, O0JACTH HCMOJIb30BAHUS. OK 09 OK 10
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HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3/iesioB M TeM o0y4yaromuxcs 4acoB KOMIIeTeH U,
¢dopmupoBanu
10 KOTOPBIX
crocoo0cTByeT
3J1eMeHT
NPOrpaMMblI
Curannsbl. IIK 1.5;
[IK 2.5;
CamocrosiTesibHas padoTa 00y4arOIMIMXCH 2 IIK 3.1.
MOJIrOTOBUTH coo0mmeHne Ha Temy: «CocraB m oOmme cBoicTBa crekia. CuTaybl:
CTPYKTYpa, IPUMEHEHUE»
Tema 6.4. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01 OK 02
Kepamnueckue [TonyueHne KepaMHUYECKHX MaTepHalloB, WX COCTaB, JOCTOMHCTBA M HEIOCTATKH. OK 04 OK 05
MaTepHuaJIbl Crnioco0s1 60pb0BI ¢ XpymKkocThio. Kitaccudukanus kepamuyeckux matepuano. O6macts OK 09 OK 10
IIPUMEHEHUSI KEpAaMUUYECKUX MaTEpUajIoB MpH paboTe ¢ HEPTENpPOayKTaMHu. IIK 1.5;
IIK 2.5;
IK 3.1.
Tema 6.5.Pe3unnbl CoaepixkaHue yueOHOro MaTepuaja 2 OK 01 OK 02
MexaHnuecknue CBOMCTBAa pEe3WHBI, BIUSHUE TeMIIEpaTypbl Ha MEXaHUYECKHE CBOMCTBA. OK 04 OK 05
CoctaB pe3uHBl: BYJIKAHU3UPYIOIIME BELIECTBA, HANOJIHUTENH, IJIACTU(UKATOPHI, OK 09 OK 10
MIPOTUBOCTAPUTEIIH, KpPaCHUTEIIN. PasnoBugHOCTH Kay4yKOB: HaTypaJIbHBIN, IIK 1.5;
OyTaJMEeHOBBIN, N30NIPEHOBBIN, XJTOPONPEHOBbIHM, CHHTETHYECKUH. [IK 2.5;
CamocTosiTeIbHAsE Paf0oTa 00y4AIOUINXCS 2 IIK 3.1.
Omnucanue 061acT NPUMEHEHHUSI MapoK IjlacTMacc, KJeeB, KpacuTesei, pe3uH.
Tema 6.6. Conep:kanue y4eOHOTro MaTepuaa 4 OK 01 OK 02
Komno3unnonnsie [TpuHIMOBl TONyYeHHs] KOMIO3MLMOHHBIX MaTepuanoB. TpeOoBaHUS K MaTpulam u OK 04 OK 05
MaTepHaJIbI yOpouHUTENAM. THUIBI yIPOYHUTENENW: IUCIIEPCHBIE YacTHUIbI, BOJOKHA. Kommo3uTel ¢ OK 09 OK 10
MOJTMMEPHON M METAITMUECKOW MaTpUIlaMH, UX MPEUMYIIecTBa U HepocTtaTku. Obnactu [IK 1.5;
npuMmeHenus. OcHoBHbIE BUABI KM: CTEKIOIMIACTUKY, YTIIETIACTUKH, OOPOIUIACTUKH. [IK 2.5;
TemMaTnKa NPAKTHYECKUX 3aHATHI M J1a00PATOPHBIX padoT 2 IK 3.1.

OHpe,Z[CJ'ICHI/IC CTPOCHUSA U CBOMCTB KOMITO3UTHBIX MaTCpHraJIoB
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HaumeHoBaHue Conep:xkanue yueOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem Koani
pa3aesioB U TeM o0yuyarumuxcst 4acoB KOMIIeTeHIIHIA,
¢dopmupoBanu
10 KOTOPbIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
CamocrosiTesibHas padoTa 00yyauuxcst 2
MOATOTOBUTh  cooOuieHne 1o  Teme:  «OCHOBHBIE  MEpPCHEKTUBBI  Pa3BUTHUA
KOMITO3UITMOHHBIX MATCPHUATIOB»
IIpomexyTouHas JuddepeHunpoBaHHbIN 3a4eT 2
arrecTanus
Bcero: 76
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3. YCJIOBUS PEAJIU3AIIMU ITIPOT'PAMMBI YYEBHOM U CIHUILIAHBI

3.1. Jlng peanuzamuu MOporpaMMbl  y4eOHOM  JTMCIMILIAHBI JIOJDKHBI ~ OBITh
NPEIYCMOTPEHBI  CIEAYIOIIUE CIeNUalbHbIe TMOMEIIeHUs: KabuHeta wiM JabopaTopuu
«MarepuanoBeieHUE».

OCHALIIEHHBIN 000pYI0BaHUEM:!

MOCaJI0UYHble MeCTa MO KOJIMYECTBY OOydaroIuxcs; paboyee MECTO MpenojiaBaTels;
KOMIUIEKT Y4€OHO-HArJISITHBIX TIOCOOH.

O6opynosanue gaboparopun «MarepranoBeCHUE:

MHUKPOCKOII METAJUIOT papUUIEeCKHii;

CTallMOHAPHBIN TBEPIOMED;

KOMIUIEKT 00pa3iioB

METAJTMYECKUX U HEMETAJUIMYECKUX MaTepHalioB,

MUKPOIUTU(BI YIIIEPOAUCTHIX U JIETHPOBAHHBIX CTAJICH,

YYT'YHOB,

IIIOMUHHEBBIX,

MEIHBIX,

TUTAHOBBIX CILJIABOB,

KOMITO3UITMOHHBIX MaTEPUAJIOB ISl U3yYEHUS] KX MUKPOCTPYKTYPHI.

TexHnueckue cpeacTBa 00y4eHHUs:

KOMITBIOTEP C JUIIEH3UOHHBIM MPOTPaMMHBIM 00€CIIeYCHHEM;

MYJIbTUMEAUATIPOEKTOP;

JKpaH.

3.2. UupopmannoHHOe oOecnedeHne peajan3aui NporpaMmMbl

Jlns peanu3anuu mporpamMmbl OuOIMOTeYHbIH (GOHA 00pa30BaTENbHOW OpraHU3alH
JIOJIKEH UMETh Te€4aTHbIE U/UIU 3JIEKTPOHHbIE 00pa3oBaTelbHbIE 1 HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEH1yeMBbIX ISl UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IpolLecce

3.2.1. IleyaTHBIC H3TAHUA

1. Ap3amacoB, b.H. Marepuanosenenue: VYueOnuk mis By3oB[Texcr] / Bb.H.
Ap3amacos, B.1. Makaposa, I'.I'. Myxun u np.; [Tox o6m. pea. b.H. Ap3zamacosa, I'.I'. MyxuHa.
— 8-e u3x., crepeotun. — M.: U3a-s0 MI'TY um. H.O. Baymana, 2008. — 648 c. — ISBN 978-5-
7038-1860-2.

2. Komapos, O.C. MatepuanoBeieHUE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPHAJIOB :
[yueOHMK nnsi TexHuYeckux crnenuanbHocTed By3oB] [Tekcr] / O.C. Komapos, B.H.
Kosanerckuii, JI.®. Kepxennerau np. ; moja oomr. pea. O.C. Komaposa . - 3-e u31., HCIIp. | JIOIL..
- Munck : Hooe 3nanue, 2009. - 670 c. : un. (Texanueckoe oopazoBanue). — ISBN 978-985-
475-355-3.

3. Kymnep, B.C. Marepuanosenenue: YueOonuk s crya.By3oB[ Tekcr]/ B.C. Kymnep,
A.C. Bepemaka, A.I'. Cxuptnazazeu ap.; noa pen. B.C. Kymnuepa. Omck: U3n-s8o OMI'TY, 2008.
-232c.
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4. KOHTPOJIb U OIIEHKA PE3VYJbTATOB OCBOEHUS YYEBHOM

TACIHATITAHBI

KOHTPOHL H OIEHKa pPC3YyJIbTAaTOB

OCBOCHHUA  OUCHUIIJIMHBI

OCYIICCTBIIAACTCA

mpenoaaBaTcJieM B IIPOLECCC NPOBEACHUS I'PYIIIIOBBIX U IMMPAKTUYCCKUX 3aHHTHﬁ, TECTUPOBAHMUA,

a TaKXKC BBIIIOJTHCHUA O6y‘IaIOIJ_[I/IMI/IC$I HHAWBUAYAJIbHBIX 3aHATHMH.

Pesynomamut 00yuenus

Kpumepuu OUECHKU

Memoowt ouyenku

YmMmenus:

pacno3HaBaTh 5
KJ1IacCU(PUITUPOBATH
KOHCTPYKIIMOHHBIE Hu
CBIPbEBBIC  MaTepUalbl IO
BHEIITHEMY BU]LY,

IPOUCXOKICHUIO, CBOWCTBAM;
noaoupaTh MaTepHalbl 1O
UX Ha3HAUYCHHIO M YCIOBHSM

AKCILTyaTaluH JUISL
BBINOJIHEHUS paboT;

BbIOMpAThH u
pacu(poBbIBATH MapKu
KOHCTPYKLIMOHHBIX
MaTepHaJoB;

ONpeAensiTh  TBEPIAOCTb
METAJIJIOB;

OIpeneNTh PEKUMBI

OTXHra, 3aKajku M OTIIycKa
CTajw,

no0UpaTh CHOCOOHI U
PEKUMBI 00pabOTKH

METaJIJIOB (JIUTHEM,
JIaBJICHUEM, CBapKOH,
pe3aHueM U JIp.) JUis
W3TOTOBIICHHSI PA3IMYHBIX
Jeranei

Bre16op marepuana npoBe/icH B
COOTBETCTBUU CO CBOMCTBAMHU
MaTEpPUAJIOB U MOCTABICHHBIMH
3aJlaqaMH.

Br160p c1moco0oB coearmHeHMIA
MPOBEJICH B COOTBETCTBHH C
3aJIaHUCM.

Br160op meTona 00paboTKu AeTanu
COOTBCTCTBYCT THUITY U CBOMCTBaM

MarepHaia.

TECTUPOBAHUS
MPAKTUYECKON pabOThI
KOHTPOJIbHOM paboThl
YCTHBIN OIIPOC

3HaHus:

OCHOBHEIE BUIBI
KOHCTPYKIIMOHHBIX 51
CBIPBEBBIX, METAUIMYECKUX W
HEMETaJUIMYECKHUX
MaTepHaJioB;

KJIacCU(PUKAIIHUIO,
CBOMCTBAa,  MapKHpOBKY U
00J1acTh MIPUMEHEHUS
KOHCTPYKITHOHHBIX
MaTepuaioB, MPHUHIMIBI HX
BBIOOpA I TIPUMEHCHHS B
MIPOU3BO/ICTBE;

OCHOBHEIE CBEICHHSI O

[Tepeuncnensl Bce CBOMCTBA
MAaIIMHOCTPOUTEIIBHBIX

MaTCpHaJIOB U YKa3aHO IIPaBUIJIIBHOC

UX CTPOEHHUE

MeTto OIIEHKHU CBOMCTB
MalTuHOCTPOUTEIBHBIX
MaTepuaioB BEIOpaH B
COOTBETCTBHHU C IMOCTaBICHHOM
3ajaucit

OO6nacTb NpUMEHEHHs MaTepPHAaJIOB

MIPaKTUYECKHE PAOOTHI,
caMmocTosTeNIbHas paboTa,
TECTOBBIM KOHTPOJIb,
mudhepeHITPOBAHHBIHA
3a4er
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Ha3HAUeHWH W  CBOMCTBAaX
METaUIOB W  CILJIaBOB, O
TEXHOJIOTHH MX ITPOU3BOICTBA;

0COOEHHOCTH  CTapeHus
METAUIOB M HX CIUIaBOB,
3aKOHOMEPHOCTH  MPOIECCOB

KPUCTAILTU3AIIUN u
CTPYKTYypOOOpa30BaHHUS,
BUJIBI 00paboTKu
METAJIJIOB U CILIABOB;
CYITHOCTB

TEXHOJIOTHYECKHUX TIPOIIECCOB
JUTBhS, CBapKu, 0OpabOTKH
METAJIOB  JaBJICHHEM U
pe3aHueM;

OCHOBBI TE€PMOOOPAOOTKH
METaJIIOB,

CTIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH;

TpeOOBaHUS K KadeCcTBY
00paboTKu Aeraneii;

BUJBI HM3HOCA JEeTalieH WU
Y3JI0B;

0COOCHHOCTH  CTPOCHHS,
HAa3HAYECHUS 5 CBOICTBA
pa3InIHBIX TPy
HEMETAIUTHYECKHUX
MaTepHasoB;

CBOWMCTBA CMAa304YHbIX H
aOpa3uBHBIX MAaTEPUAJIOB;
KJIacCU(PUKaIIIO 1
CIOCOOBI OTyYEHUs
KOMITO3UITHOHHBIX
MaTepuasoB.

COOTBCTCTBYCT TCXHUYCCKUM
YCJIOBUAM MATCPUATIOB

Knaccugukanus n MmapkupoBka
cootBercTBYIOT ['OCTy Ha
UCIIOJIb30BAaHUE MaTEPHAIIOB

[IepeunciieHbl Bce OCHOBHBIE
METO/IbI 3aLUTHI OT KOPPO3UHU U
JIaHa UX KpaTKasi XapaKTEpUCTHUKA

CootBercTBHE criocoba 00paboTKu
Ha3HAYCHHUIO MaTepuaa
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5. IIIAHUPOBAHUE YYEBHBIX 3AHATUIN C UCHOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbBIX ®OPM U METOJOB ObYUEHUASA

Ne AKTHBHbBIE H
Koua-Bo HHTEePAKTUBHbIE
/1 Tema y4eOHOr0 3aHATHUA
4acoB (¢popmbI U MeTOABI
00y4eHus
1. OcHOBHEBIE CBOICTBa METaJI0B. CeMHUHap
duznueckue CBOMCTBA METalJIOB,
XUMHYECKHE CBOMCTBA METAJIJIOB.
2. dusnueckue OCHOBBI XHUMHKO- CeMHUHap

TepMuueckor oopaborku. Haznauenue u
BU/IbI LIEMEHTALIUH.
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JIMCT UBMEHEHMH 1 JIOITOJIHEHWI, BHECEHHBIX

B PABOUVIO [TPOT'PAMMY

No HU3MCHCHUA, JaTa BHCCCHUA N3MCHCHMA, No CTpaHUILIbl C USMCHCHUCM,

bbLIIO

CTAJIO

OcHoBaHue:

HOZ[HI/ICI) JIMIIA BHECIHIECIr0O N3MECHCHMUA
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