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1. O6bem AncuUNNMuHbLI U BUAbLI y4eOHOM paboThbl

Bupg yuye6Hou paboTthi

Bcero yacoB/3a4yeTHbIX
eauHuy

Kypcbl

Nekuun

5 Yachl

CPC

89 Yachl

89

MpakTuyeckne 3aHaTuA

5 Yachl

3k3ameH

9 Yachl

2. MecTo aucuunnuHbl B cTpyktype OOl

Ko ancumnnuHbl

HanmeHoBaHue 6noka

TpyAoeMKOCTb AUCLUMIIUHGI, 3.€.

B51.0.16 Bnok 1 OucumnnuHel (Mogynu) (O6si3aTensHas YacTb)

3

3. Pasgenbl ancumnnuHbl 1 BUAbI 3aHATUNA

Ne n/n

HaumeHoBaHue pasgena AUCLMNIUHGI

JNekuun

CPC

I'IpaKqueCKMe 3aHATUA

OKk3ameH
Bcero

Pasgen 1 OcHOBbI TEXHOMOMMKN MaTepuanos

1,1

Tema 1.1 Lienb n3yyenus kypca. lMoHsTre o
TOYHOCTM U Ka4eCTBe U3rOTOBNEHUS AeTanen.
OCHOBHbIE KOHCTPYKLIMOHHbIE MaTepuarnbl B
COBPEMEHHOM MaLUMHOCTPOEHUN U CYAOCTPOEHUN.
Knaccudukauns metogos nonyvyeHns n o6paboTku
3aroToBoK. TeopeTnyeckune 1 TEXHONornyeckme
OCHOBbI NPOX3BOACTBA.

0,5 Yachl

0,5 Yachl

1 Yaceol

1,1

Tema 1.10 JluteriHoe npon3BoacTBO. TexHomnorns
NUTENHOrO NPOU3BOACTBA, NNaBUIbHbIE arperaThbl.
CocTaB 1 cBoNCcTBa (DOPMOBOYHbLIX CMECen 1
NUTeNHbIX cnNnaBoB. JInTbe B pa3oBble NnecyaHble
dopmbl. Cnocobbl hoOpMOBKM, MOAENbHbIV
KOMMMEKT 1 ero Ha3HaveHune. B nHtepakTmeHon
hopme: npakTU4eckme 3aHATUS o4Has popma
0byyeHus 2 yaca, 3ao4Has 0,3 yac - pasbop
KOHKPETHbIX CUTyauui

1 Yacebl

1 Yacebl

Tema 1.11 lutenHoe nponssoacTeo. CocTas n
cBovicTBa hOPMOBOYHbBIX CMECEN N NMUTENHbIX
cnnasoB. [InTbe B pasoBble necyaHble OpMbI.
Cnocobbl pOpMOBKM, MOAENbHbIN KOMMIEKT U €ro
HasHaveHwue.

1,75 Yachl

0,25 Yacebl

2 Yacbl

Tema 1.12 CneumanbHble cnocobbl NuTba. JnTbe
Mo BbINNaensaeMbIM MoAensam, nuTbe B
o060onoykoBble DOPMbI, NNUTLE B KOKUIb, NUTbE NOA,
[OaBneHveM B MeTannmyeckme opmel,
LeHTpobexHoe NuTbe. KayecTBo OTNMBOK.

1,75 Yachl

0,25 Yacebl

2 Yacbl

Tema 1.13 ObpaboTka MeTannoB AaBeHNEM.
TeopeTunyeckne ocHoBbl 06paboTKM MeTannoB
naeneHvem. OcHOBHble BUAbl 06paboTku
METannoB AaBneHueM, puanKo-MmexaHn4eckmne
0CO0BEeHHOCTM MPOLECCOB, NPOUCXOAALLMX NPpU
nedopmaumu. NpokaTHoe NPOM3BOACTBO.
OcHoBHble BUAbI NpokaTku, paboune
WHCTPYMEHTbI, MPOKATHbIA COPTAMEHT.

2 Yacel

2 Yacel




1,14

Tema 1.14 OcHoBHble BUAbI 06paboTkn MeTansos
naeneHveMm, 13nKo-MexaHU4eckne 0CoGEHHOCTH
NpOLLECCOB, NPOUCXOAALLMX Npy AedopmaLum.
MpokaTHoe npounseoacTeo. OCHOBHbIE BUADI
npokaTku, pabo4ne MHCTPYMEHTbI, NPOKaTHbIN
COpPTaMEHT.

2 Yacbl

2 Yacbl

Tema 1.15 OcobeHHOCTM OCHOBHbIX BUOOB
06paboTku MeTanmnoB AaBleHNEM: NPECCOBaHME,
KOBKa, ropsiyas 06bemHas LTaMnoBKa, pexmnmebl

06paboTku, ucnonb3yemoe obopyaoBaHue.

MeToabl 06paboTkM faBnNeHWEeM B XONIO4HOM
cocTosiHun. OCHOBHbIE Onepauuy IMCTOBOM
LUTaMMNOBKW, BUAbI BOIIOYEHMEM, UCMOSb3yeMble
WHCTPYMEHTbI U UX YCTPOUCTBO.

2 Yaceol

2 Yacebl

Tema 1.16 CBapka 1 namka MeTansoB 1 CrniaBoB.
TeopeTnyeckme OCHOBbI CBApO4HOrO
npoussoacTea. CBapka aasneHmem. OCHOBHblE
BUAbI CBAPKN TEPMOMEXaHUYECKUMU U

MeXaHU4Yeckumm crnocobamm. CBapKa nnaBneHnem.

PU3nKO-XxMMUYECKme NpoLEecchl, NponcxoadLive B
CBapHOM COeIMHEHUW MPU KpUCTannusaumm
xugkoro metanna. CTpoeHune ayrv, npuMeHsiemble
rasbl, 060pyaoBaHve, BUAbI CBapHbIX COEANHEHWI
u wBoB. CBapyBaemMocTb MaTepunanos 1 AedekTbl
cBapHbIX coeguHeHui. Manka, Hannaska. Buabl
npvnoes, Grtockl, CNOCobbI Navkn, Hannaeku,
obopynoBaHue

2 Yacel

2 Yacel

Tema 1.17 OcHOBbI MOPOLLKOBOW MeTannypriu.
MeToabl nonyyeHns MeTansiM4eckmx nopoLLKOB 1
MOPOLLIKOBbIX MaTepuarnos, NPoLecchl
opmMoobpazoBaHUs U CEKaHUS 1
AononHUTenNbHble BUabl 06paboTky MOPOLLIKOBBIX
netanen

1,75 Yacbl

0,25 Yachl

2 Yacebl

Tema 1.18 OcHoBbI MexaHU4eckol 06paboTkon
pesaHuem. PU3NKO-XMMUYECKNE OCHOBBI
06paboTku meTannos pesaHueM. Knaccudukaums
1 XapaKTepucTyKa TEXHOMOMMYECKUX METOA0B
obpaboTku 3arotoBok. PopmoobpasoBaHme
NOBEPXHOCTEl 3aroToBOK W AeTanei Ha
METanopexyLmx CTaHKax.

0,5 Yacbl

0,5 Yachl

1 Yacebl

Tema 1.19 O6paboTka 3aroToBOK NiacTUyYeckum
nedopmmpoBaHneM. OTgenoyHas obpaboTka.
OnekTpodur3anyeckme n aNeKTpoxummnyeckme
MeToAbl 06paboTku 3aroToBokK

2 Yacel

2 Yacel

1,2

Tema 1.2 CnnaBbl Ha OCHOBe Xerne3a (cTanu n
YyryHbl). VIX npuMmeHeHve u knaccudukaums.
MeTannyprus 4yryHa: ©cxogHble Matepuansl,

OOMEHHbIV nNpouecc, AOMeHHas nevb B

WMHTEPaKTUBHOM hopMe: fekumm o4Has opma

0byyeHus 1 vac, 3aovHas 0,5 yaca - pasbop
KOHKPETHbIX CUTYyaLiA

0,5 Yachl

0,5 Yachl

1 Yaceol

1,3

Tema 1.3 CnnaBbl Ha OCHOBe Xerne3a (CTanu n
YyryHbl). VIX npuMmeHeHve u knaccudukaums.
[oknag no Teme pecdeparta.

5 Yachl

5 Yachl

1,4

Tema 1.4 Mpon3BoOACTBO CTanu: KOHBEPTEPHIN
npouecc, MapTeHOBCKUI cnocob,
anekTpocTanennaBsubHbIe NeYn

1 Yacebl

1 Yacebl

1,5

Tema 1.5 Pa3nuBka ctanu v noBbiLeHNE ee
KayecTBa: U3NOXHWLbI, BaKyyMUpOBaHUe cTanu,
3MEeKTPOLLaKOBbIV Nepensnas

2 Yacel

2 Yacel

1,6

Tema 1.6 Meab 1 cnnaBbl Ha ee OCHOBE.
Mpoun3BoacTBO Meaun: MegHble pyapl,
nvpomMeTannypriu4eckuin cnocob MeaHbIv LUTENH,
paduHMpoBaHVe Meau.

0,5 Yachl

0,5 Yachl

1 Yaceol

1,7

Tema 1.7 ANOMUHWIA 1 CNiiaBbl HA OCHOBE
antoMuHmus. Npon3BoaCTBO antoMUHKS: Cbipbe,
3NEeKTPoNn3 1 pachHNPOBaHNE antoMUHNSA

0,5 Yachl

0,5 Yachl

1 Yaceol

1,8

Tema 1.8 MarHueBble cnnasebl. [Tpon3BoACcTBO
MarHus: cblpbe, oboralleHune, aneKTposnms,
paduHupoBaHue

1 Yaceol

1 Yaceol

1,9

Tema 1.9 TuTaH 1 cnnaebl Ha €ro OCHOBE.
Mpon3BoACTBO TUTaHa: Cbipbe, NonyyeHe
TUTaAHOBOIO LUakKa, XJIopupoBaHue, BakyyMHas
ONCTUNNALMSA TUTAHOBOW ryoKu

2 Yacel

2 Yacel

Paspen 2 MatepunanosegeHve




Tema 2.1 OcobeHHOCTUN CTPOEHUSI METAMIOB Kak
KpucTannuyeckmx Ten. AMopdHble Tena. Tunbl
KPUCTanNNMYeCcKNX PELLIETOK NPOMbILLIIEHHbIX
METarnmnoB (>keneso, MarHui, anioM1MHUN, Medb,
LUMHK, TUTaH 1 T.4.) NoHATMe o nonumopduame.
2,1 AHM30TPONUSI CBOMCTB MeTanmnoB. Tunel cBaA3en 0,25 Yacehl
MeXay YacTvuamu B TBepabIX Tenax.
[nddy3noHHbIe Npouecchl B MeTanmnax. B
WHTEePaKTUBHOW hopme: nekumum o4Has dopma
obyyeHus 1 yac, 3aoyHas 0,3 yaca - pa3bop
KOHKPETHbIX CUTYyaLui

0,75 Yachl 1 Yacebl

Tema 2.10 WcnbiTaHusa Ha TBEpAOCTb.
OnpepeneHve TBepAOCTV BAABNVBaHWEM, METOAbI
BpuHenns, Bukkepca, Poksenna.
21 MukpoTteepaocTtb. CknepomeTpus. B
WHTEPaKTUBHOMN popMe: NpaKkTUYecKme 3aHATUS
ouyHas chopma obyyeHus 2 yaca - pasbop
KOHKPETHbIX CUTYyaLui
Tema 2.11 MexaHn4eckue CBOWCTBA, U3MepsieMble
npu AMHaMUYeCKUX Harpyskax. MicnblTaHus Ha
yaapHyto Ba3kocTb. PaboTa pacnpoctpaHeHus
TpeLymHbl. MNopor xnagHOMOMKOCTH,
2.11 TemnepaTypHbIi 3anac BA3KOCTU. YCTanocTb 0.25 Yacs! | 1,75 Yacs 2 Uace
MeTanna. OcobeHHOCTM yCTanocTHOro
paspyLueHusi. MicnblTaHus Ha npegen
BbIHOCNIMBOCTW. BnusiHue kavyecTBa NoBepxHOCTM
MeTanna Ha npefen BbiIHOCNMBOCTU. Kputepum
BbIHOCIIBOCTY.
Tema 2.12 Pasbl B METANNUYECKUX CNaBax.
MoHATMs «cnnaBy, «dasay, «CTeneHb cBOboabI».
TBepable pacTBOPbl BHEAPEHUS N 3aMELLEHUS.
OrpaHuYeHHbIE Y HEOrpaHUYEHHbIE,
yrnopsiAoYeHHbIE U HeYyNopSA0YEHHbIE TBEPAbIe
2,12 pacTBOpbI, BUSIHNE TemnepaTypbl Ha
pacTBOPMMOCTb METANIOB U HEMETAaIsoB.
XMUYeckue 1 anNeKTPOHHbIE coeanHeHus, dasbl
KOM-Po3sepu, mexaHnyeckue cmecu. Mpasuno a3
M66ca. B nHTepakTMBHol chopMe: o4Has hopma
0byyeHns 1 yac - pa3bop KOHKPETHbIX CUTyaLui
Tema 2.13 Pasbl B METANNUYECKUX CNaBax.
2,13 MoHATMs «cnnaBy, «dasay, «CTeneHb cBOOOAbI».
Mpasuno ¢as Mmoébea.
Tema 2.14 [lnarpaMmma COCTOSIHUSI Kak Crocoo
onvcaHusi ocobeHHOCTEN KpucTannmaaumum
CNnaBoOB B paBHOBECHbIX yCrnoBusX. [TocTpoeHne
Anarpammbl COCTOSIHUSI METOLAOM TEMOBOIO
adpdpekTa (Meton KypHakosa). Bugpl gnarpamm
COCTOSIHUS (AuarpaMmbl COCTOSIHUS Ans
214 KOMTMOHEHTOB, 06pa3yoLLmX TBepnble pacTBopbl; 2 Uachl 2 Uachl
HepacTBOPMMbIX KOMMOHEHTOB; KOMMOHEHTOB,
06pasyloLmnx orpaHN4YeHHbIe TBepAble PacTBOPbI 1
XuMnyeckme coeguHeHust). NoHATNE O TPOMHbBIX
avarpamMmmax cocTtosHus. B uHTepakTuBHOM

dopme: npaKkTu4eckne 3aHAaTua odHas opma
obyyeHns 3 yaca, 3aoyHas 1 yac - pasdop

KOHKPETHbIX CUTYyaLui

Tema 2.15 [Inarpamma cOCTOsIHUSI Kak Crocoo
onvcaHusi ocobeHHOCTEN KpucTannmsaumum

2,15 CMnaBoOB B paBHOBECHbIX yCrnoBusX. [TocTpoeHne 3,5 Yachl 3,5 Yachl
Anarpammbl COCTOSIHUSI METOLOM TEMOBOIO

adpdpekTa (Mmetoa KypHakosa).

Tema 2.16 OQuarpamma cOCTOSHUSA
Kerne3oyrnepoaucTbix cnnasoB. Pasbl B cucteme
©KENeso-yrnepoa» u «Keneso-LUeMeHTUT».
216 OBTEKTUYECKOE N 3BTEKTOMAHOE NpeBpaLLleHue, 1,5 Yace! 1,5 Yace!
obpa3oBaHne NepBUYHOIO, BTOPUYHOIO 1
TPETUYHOrO LieMeHTUTa. BnusiHne Temnepatypbl Ha
pacTBOPMMOCTb Yrriepoaa B a- 1 g-xenese.
MarHuTHOe npeBpalleHue xenesa.
Tema 2.17 Ounarpamma COCTOSAHUSA
Xenes3oyrrnepoaucTbix cnnasoB. Pasbl B cucTeMe
217 «KENe30-yrnepoa» n «Keneso-uemMeHTUT». 2 Uacel 2 Uacel
OBTEKTUYECKOE N IBTEKTOMAHOE NpeBpaLleHve,
o6pa3oBaHWe NeEPBUYHOIO, BTOPUYHOIO 1
TPETWMYHOrO LieMeHTuTa.

2 Yacel 2 Yacel

0,5 Yachl 0,5 Yachl 1 Yaceol

1 Yacebl 1 Yacebl 2 Yacel




2,18

Tema 2.18 Yrnepoguctblie ctanu. Ctanu o6bl4HOro
KayecTBa, KA4eCTBEHHbIE, BbICOKOKAYECTBEHHLIE U
0cob60oBbICOKOKa4YeCcTBEHHbIE. MapkupoBka,
XUMUYECKUI COCTaB, CBOMCTBA M obnactb
npuMeHeHus. BnusiHne yrnepoaa v NOCTOSIHHbIX
npvMecen Ha CBONCTBa CTanem.
KOHCTPYKLIMOHHbIE, PECCOPHO-MPYXKMUHHBIE U
MHCTPYMEeHTanbHbIe yrrepoancTble cTanu.
ABTOMaTHLIE CTanu.

1,75 Yachl

0,25 Yacebl

2 Yacbl

2,19

Tema 2.19 YyryHbl. Buabl 6enbix 1 cepbix YyryHOB.

OOGbIKHOBEHHbIE, KOBKWIA 1 BbICOKOMPOYHBbIN

YYTyHbl, YYTYH C BEPMUKYISIPHLIM rpachuTOM.

BrnvsiHne copmbl rpachMToBbIX BKITHOYEHUI HA
MEXaHU4YeCKMe CBOMCTBA CEPbIX YYryHOB.
CTpykTypa, CBOINCTBa, MapKMpOBKa, METOAbI
nony4eHusi 1 obnacTb NPUMEHEHUsT cepbixX

YYTryHOB.

0,25 Yacebl

0,25 Yacebl

0,5 Yachl

2,2

Tema 2.20 LiBeTHble MeTanmnbl 1 cnnaebl,
NOpPOLLKOBbIE MaTepuarbl. AMIOMUHUIA U CMNaBbl
Ha ero ocHoBe. XMMWUYeCKuUin CocTaB, CTPYKTYpa,
CBOWCTBa, MapkupoBKa 1 0bnactb NpuMeHeHus

anioMMHNEBBIX CNMaBoB. Teopusa 1 NpakTuka
TepMuyeckoii 06paboTku aropantoMuHOB. 3akarnka
N CTapeHue.

2 Yacbl

2 Yacbl

2,2

Tema 2.2 [lecbeKTbl KpUCTANNINYECKOrO CTPOEHMS
MeTannoB. TeopeTuyeckasi U peanbHasi IPOYHOCTb
YUCTBIX MeTannoB. Teopust gucnokauun. Bugpl
ancnokauuin. BnusHue agedektos
KpUCTannyeckoro CTPOEHNUst Ha
U3MKO-MexaHU4eCcKne CBOMCTBa METANIOB,
Hakren. MoHATMe O NoNMKpUCTanNIMYeckom
CTPOEHUN MeTannoB. B uHTepakTneBHon gopme:
nekumn ovHas copma obyyeHus 1 yac, 3aoqHas
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMI

0,25 Yacebl

0,75 Yacbl

1 Yaceol

2,21

Tema 2.21 Teopus Tepmuyeckoii 06paboTku.
Pusmyeckas CyLLHOCTb SABMEHWI, MPOUCXOAALLMX
npu 6e3andy3MoHHOM (MapTEHCUTHOM)
npespaLleHnn. [lnarpaMmma 13oTepMmUyYecKoro
npeBpaLleHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BenHnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOTO NpeBPAaLLEHMSI.

2 Yacbl

2 Yacbl

2,22

Tema 2.22 Teopus TepMmuyeckoit 06paboTku.
Pusmyeckas CyLLHOCTb SBMEHWUI, MPOUCXOAALLMX
npu 6e3anddy3MoHHOM (MapTEHCUTHOM)
npespaLleHnn. [lnarpaMmma 13oTepMmUyYecKoro
npeBpaLleHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BenHnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOTO NpeBPaLLEHUSI.

1,5 Yachbl

0,5 Yachl

2 Yacbl

2,23

Tema 2.23 TexHonorus (NpakTnka) TepMMYECKomn
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanuaauus. 3akanka ctanen.
XapakTepHble TOYKN Ha Anarpamme COCTOSIHUSA
«Xkeneso-LemMeHTUT». Bbibop Temnepatypbl
HarpeBa Mo 3akarnky. BnmsHue ckopocTtn
oxnaxaeHus Ha CTPYKTypy ctanen. uarpamma
aHM30TEPMUYECKOro NpeBpaLLeHnsa aycTeHnTa.
OTxuUr n Hopmanuaaums. Yetbipe OCHOBHbIX
npeBpaLleHns B CTansx.

0,25 Yachl

0,75 Yacl

1 Yacebl

2,24

Tema 2.24 TexHornorus (MpakTvka) TepMUYECKom
06paboTku yrnepoaucTbix ctanein. 3akanka.
Omxur. Hopmanusauus. 3akanka cranen.
XapakTepHble TOYKM Ha Anarpamme COCTOSIHUS
«KEeNne3o-LemMeHTUT». Beibop Temnepatypsl
Harpesa nog 3akanky. Tecrt.

1,75 Yacbl

0,25 Yacel

2 Yacel

2,25

Tema 2.25 [pyrue Buabl TepMUYECKOn 1
XUMUKO-TEPMMYECKO 06paboTkmn cTanen.
TepMoobpaboTka, He cBsidaHHas ¢ ha3oBbIMU
npeBpaLLeHnsamMy B TBEpAOM COCTOSIHWUM (Harpes
ONS CHATWS BHYTPEHHUX HanpsikeHWUN,
PEeKpVCTanNIM3aLUmnoHHbIN OTXUN, TOMOreHn3aums).
Bwvapl 3akankv B 3aBUCMMOCTM OT crnocoba
oxnaxgeHus.

0,75 Yacbl

0,25 Yacebl

1 Yaceol

2,26

Tema 2.26 NoBepxHOCTHasi TepMuyeckas n
XUMUKO-TEpMUYEcKkasi obpaboTka. MepcnekTmsbl
passutusa XTO.

0,5 Yachl

0,5 Yachl




2,27

Tema 2.27 Jlernpylowime anemeHTbl B CcTansix.
BnusiHne xmmmyeckux anemMeHToB Ha 0COBEHHOCTU
CTPYKTYpOoObpa3oBaHus NernpoBaHHbIX CTanen.
Cranu ayCTEHUTHOrO, NeprUTHOro, heppuTHOro un
kapbuaHoro knaccoB. MapkupoBka nermpoBaHHbIX
cTanew u cnnaeoB, 0COOEHHOCTU NX TEPMUYECKON

06paboTku.

2 Yacel

2 Yacel

2,28

Tema 2.28 Koppo3noHHO-CTOWKUE 1
cypokopnycHble ctanu. OcHOBbI Teopun
ANEKTPOXMMMNYECKOW KOPPO3UMU.
Koppo3noHHO-CTOMKME CTanu 1 cnnasbl PasnuyHbIX
knaccoB. CTpyKTypa, CBOWCTBa, MapKMpoBKa,
obnacTb npumeHeHusi. CyaoKopnycHble cTanu.
Mapkupogska no lNpasunam Poccuickoro PeyHoro
Pernctpa, xumnyeckuin coctas, obnactb
NpYMEHEHNS.

0,5 Yachl

0,5 Yachl

2,29

Tema 2.29 N3HococToMKME M aHTUPPUKLMOHHbIE
maTepuanbl. XapakTepucTuku U3HOCOB 1 BUAOB
U3HalumMBaHusi. 3aKOHOMEPHOCTMW U3HALLMBAHKSA
netanen nap TpeHusi, paumoHarnbHbIA BbIOGop
mMaTepuanoB TPMOOCONPSIKEHNI, NyTH
yMeHbLUeHVsA n3Hoca. Marepuansl, yctonunsble K
abpasvBHOMY, yCTanocTHOMY, aAre3suoHHOMY
N3HaLLMBaHUIO, (PPETTUHT-KOPPO3NN.
aHTUPVKLUMOHHBIE CMnaBbl HA OCHOBE MEAU U
CBVHUa (6poH3bI 1 6a66UTHI).

19 Yacobl

19 Yachbl

2,3

Tema 2.30 HemeTtannuueckne KOHCTPYKLMOHHbIE
MaTtepuansl. [onvmepbl, NNacTMacchl, Pe3uHsbl,
KOMMO3ULMOHHblE MaTepunansl. MaTtepuansl ¢
0COObIMU 3MEKTPOTEXHUYECKUMMU Y MArHUTHBLIMU
cBoicTBaMu. VToroBeli TecT.

2 Yacbl

0,5 Yachl

2,5 Yacbl

2,3

Tema 2.3 [lechopmauus v paspyLueHe MeTansos.
MoHaTMe 06 ynpyroi u nnactuyeckomn
nedopmaumsix, apdeKT «CBEpPXNIacTUYHOCTUY.
M3meHeHue cTpyKTypbl MeTanna npu
nnacTuyeckon aegopmaumm. Xpynkoe n Ba3koe
paspyLueHne metannoB B nHtepaktueHon dopme:
nekumun ovHas opma obyyeHus 1 yac, 3aoyHas
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMI

0,25 Yachl

0,75 Yachl

1 Yacebl

2,4

Tema 2.4 BnnsiHne HarpeBa Ha CTPYKTYpy u
CBOWICTBa AedopMupoBaHHOro meTtanna. Bosspar,
aBe ero ctaguu. Pekpuctannusauus (nepBuyHas,
BTOpMYHas, cobupatenbHas). TemnepaTtypHbIf
nopor pekpucrannusauun. NHkyGaLMoHHbI
nepuog. XonogHas v ropsyasa gecdopmaums, ee
NPOMBILLIIEHHOE MCMOoNb30BaHWe (KOBKa,
LUTaMrnoBKa v T.4.)

0,25 Yacebl

1,75 Yachl

2 Yacbl

2,5

Tema 2.5 ®opmumpoBaHMe CTPYKTYpbl MeTanmnos
npu kpuctannusaumu. MoHsiTne o
Kpuctannusauuu, nepBuyHas n BTopu4Has
Kpuctannusauusi. TepmognHaMmmyeckme
NpeanochINKN KpUCTannunsawumm 1 nnasneHns.
PaBHOBeCHbIE yCroOBUSt U TEMNEpaTYpPbI
Kpuctannusauum u nnaeneHus. Tennoson
ahbdhekT, kpmBas oxnaxaeHusi. CteneHb
nepeoxnaxneHusi , ee BNMSHNE Ha CKOPOCTH
o6pazoBaHus 3apofblLLeit U pocTa KpUCTarnnos.

1 Yaceol

1 Yaceol

2,6

Tema 2.6 dopmMmumpoBaHne CTPyKTypbl MeTanmnos
npwv KpucTannusaumn. Tennoson achdekT, kpuBasi
oxnaxaeHusi. CTeneHb nepeoxnaxaeHus , ee
BMUSIHME Ha CKOPOCTM 0bpa3oBaHus 3apoablLler n
pocTa KpucTansos.

1,75 Yacbl

0,25 Yacel

2 Yacel

2,7

Tema 2.7 CtpoeHue ctanbHoro cnutka. KnHetuka
obpa3oBaHUs pasnnMYHbIX 30H B CIIUTKE, CBA3b CO

[eHapuTHoe cTpoeHne nuToro metanna. PpoHT
KpucTannusauuu, 4eHapvTHas!, 30HanbHas 1
rpaBMTaLMOHHas NNKBaLMSA B CTanbHOM CrMTKe,
npu4nHbl ee obpasoBaHus. OTpuLaTenbHoe
BMUSHWE NWKBALIMKN Ha CBONCTBA NNTOrO 1
ropsiyegeopMmpoBaHHoro metanna. Mertoabl
60pbObI ¢ 06pasoBaHneM nukeaumun. B
WHTEePaKTUBHOMN popMe: NpaKkTUYecKme 3aHATUS
o4yHas hopma obyyeHus 2 yac, 3aoyHas 1 vac -
pa3bop KOHKPETHbIX CUTyauu, nabopaTopHble
3aHATMA O4Has chopma obyyeHus 2 yaca, 3aoyHas

1 yac - pa3bop KOHKPETHbIX CUTyaLuii

CTeneHblo nepeoxnaxaeHnsa npu Kpuctannusaumn.

2 Yacbl

2 Yacbl




2,8

Tema 2.8 CtpoeHue ctanbHoro cnutka. KnHetuka
obpa3oBaHUs pasnnMYHbIX 30H B CIINTKE, CBA3b CO
CTeneHblo NepeoxnaxaeHns Npyu KpucTanmaaumm.
[leHapuTHOE cTpoeHne nutoro metanna. poHT
KpUcTannu3aumu, AeHApUTHas!, 30HanbHas n
rpaBUTaLMOHHasA NKBaLWA B CTallbHOM CIUTKe,
npuynHbl ee obpasoBaHus. [loknag.

1 Yacebl

1 Yacebl

2 Yacel

2,9

Tema 2.9 MexaHuyeckue CBOWCTBA, U3MepsieMble
npu cTaTUYeckux Harpyskax. MicnbeitaHns Ha
pacTsbkeHue. Mpenensbl ynpyroctu, TEKy4ecTu n
NPOYHOCTY Npu pacTsikeHUn. OTHOCUTENbHbIE
YANUHEHWE 1 pacTsbkeHue. cnbitaHus Ha usrnb.
Mpenen Nnpo4HoCTM Npu nsrmbe.

0,5 Yachl 0,5 Yachl

1 Yaceol

4. KomneTeHuuu oGyuatowerocs, hopMmpyeMble B NpoLiecce 0CBOEHUS AUCLUMNIUHbI

Ne n/n

HaumeHoBaHue paspgena gucunniiuHbI

®dopmMmupyembie
KOMMNeTeHUUn

N

Pa3sgen 1 OcHoBbI TEXHOMOrMN MaTepuanos

1,

N

Tema 1.1 Llenb n3dy4veHus kypca. lNMoHstue o
TOYHOCTM U KayecTBe U3roTOBMEHNs AeTanen.
OCHOBHbIE KOHCTPYKLIMOHHbIE MaTepuarnsl B
COBPEMEHHOM MaLUNHOCTPOEHUN U CYAOCTPOEHUM.
Knaccudmkauus metogos nonyveHusi 1 o6paboTkm
3aroToBOK. TeopeTnyeckmne 1 TexHonornyeckme
OCHOBbI NPOM3BOACTBA.

OrK-3(MOK: OrK-3.3.1;)

1,

N

Tema 1.10 JluteriHoe npon3BoACTBO. TexHonoruns
NMTENHOro NPOVN3BOACTBA, NNAaBUMbHbIE arperarbl.
CocTaB 1 cBoncTBa (POPMOBOYHBLIX CMECen 1
NMTeNHbIX CNnaBoB. JnTbe B pa3oBble necyaHble
opmbl. Cnocobbl hOPMOBKU, MOAEMbHbIN
KOMMEKT 1 ero HasHaveHve. B nHtepaktnsHom
dopme: npaKkTu4eckne 3aHAaTua odHas dopma
obyyeHus 2 yaca, 3aoyHas 0,3 yac - pasbop
KOHKPETHbIX CUTYyaLii

OrK-3(MOK: OrK-3.3.1;)

Tema 1.11 JlutenHoe nponssoacteo. Coctas n
CBOWCTBA (DOPMOBOYHbIX CMECEN U NUTENHBIX
cnnasoB. JIntbe B pa3oBble necyaHble hopMbl.
Cnocobbl OPMOBKM, MOAESbHbINA KOMMSEKT U €ro
HasHa4eHue.

OMK-3(MIK:
OrK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

Tema 1.12 CneumnanbHble cnocobbl NUTkA. Jlntbe
no BbINNaBNseMbIM MOAENSIM, NIUThLE B
o6onoykoBble OpPMbI, NMUTLE B KOKUIb, NUTLE NOA,
[aBneHvem B MeTannuyeckme opmel,
LeHTpobexHoe nuTbe. KayecTBo OTNMBOK.

OMK-3(MIK:
OrK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

Tema 1.13 O6paboTka MeTannoB AaBMNEHNEM.
TeopeTnyeckme oCHOBbI 0O0paboTkM MeTannos
naeneHveM. OCHOBHbIe BUAbI 06paboTku
METarnnoB AaBneHneM, puanKo-MexaHnyeckmne
0COBGEHHOCTU NMPOLECCOB, NPOUCXOAALLMX NPU
nedgopmauun. MNMpokaTHoe NpPon3BoACTEO.
OcHoBHble BUAbI NpoKaTkK, paboune
WHCTPYMEHTbI, MPOKaTHbLIN COPTaMEHT.

OMNK-3(NOK: OrK-3.3.1;)

1,14

Tema 1.14 OcHoBHble BUAbl 06paboTkn MeTannos
naeneHveMm, 13nKo-MmexaHU4eckne 0CoGEHHOCTH
NpoLeccoB, MPOUCXOAALLMX NPy AedopMaLum.
MpokaTHoe npoun3soacTBo. OCHOBHbIE BUAbI
npokaTtku, paboune MHCTPYMEHTbI, MPOKaTHbIN
COpPTaMEHT.

OrK-3(MOK: OrK-3.3.1;)

1,15

Tema 1.15 Oco6eHHOCTM OCHOBHbIX BUOOB
06paboTkn MeTannoB AaBneHMEM: NPeCCOBaHME,
KOBKa, ropsiyasi 06 beMHasi LUTaMnoBKa, pexvmbl
obpaboTku, ncnonbdyemoe obopyaoBaHve.
MeTtoabl 06paboTkM AaBNEHUEM B XONI0QHOM
coctosiHun. OCHOBHbIE OMnepaLum IMCTOBOM
LUTaMMOBKW, BUAbI BONIOYEHWEM, UCMONb3YEMbIE
WHCTPYMEHTBI U UX YCTPOUCTBO.

OMNK-3(NOK: OrK-3.3.1;)

1,16

Tema 1.16 Capka 1 narika MeTansnoB 1 CniaBoB..
TeopeTuyeckne 0CHOBbI CBAPOYHOTO
npoussoacTBa. CBapka aaeneHvem. OCHOBHble
BMAObl CBAPKM TEPMOMEXaHUYECKMMU U
MexaHudeckumu cnocobamu. CBapka nnaBneHnem.
dusmnko-xmmmnyeckne npoLecckl, npoucxoasiiue B
CBapHOM COeAVHEHUV NPU KpUCTannmnsaumm
xugkoro meTtanna. CTpoeHue ayru, npuMeHsiemble
rasbl, 060pyaoBaHve, BUAbI CBAPHbIX COEAUHEHWI
1 weoB. CBapvBaeMoCTb MaTepunanos 1 gedexTbl
CBapHbIX coeanHeHun. MNaika, Hannaeka. Buapl
npunoes, ¢brtockl, cnocobbl NankuM, Hannaeku,
obopynoBaHue

OrK-3(MOK: OrK-3.3.1;)




Tema 1.17 OcHOBbI NOPOLLKOBOW MeTannypruu.
MeToabl nonyyeHns MeTanm4eckmx NopoLLKOB 1
MOPOLLKOBbLIX MaTepuanos, NPOLECChI
(hopMoobpa3oBaHMs U CNeKaHNs n
OononHUTenNbHble BUAbl 06paboTky NOPOLLKOBbIX
netanew

OMK-3(UOK:
OMK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

Tema 1.18 OcHoBbI MexaHu4ecKkon 06paboTkomn
pe3aHuneM. PU3NKO-XMMUYECKNE OCHOBBI
06paboTkn meTannos pesaHnem. Knaccudmkaums
U XapaKTepucTrKa TEXHONOrMYECKUX METOA0B
06paboTku 3arotoBok. PopmoobpasoBaHue
NOBEPXHOCTEN 3aroTOBOK W AeTanen Ha
METanopexyLmnx cTaHKax.

OMNK-3(NOK: OrK-3.3.1;)

Tema 1.19 O6paboTka 3aroToBOK NyacTU4ECKUM
nedopmupoBaHuem. OtaenoyHast obpaboTka.
3nekTpodusnyeckme 1 aNeKTPOXMMUYECKUe
mMeToabl 06paboTky 3aroToBOK

OrK-3(MOK: OrK-3.3.1;)

1,2

Tema 1.2 CnnaBbl Ha OCHOBeE ene3a (cTanu u
YyryHbl). X npumeHeHne un knaccudukaums.
MeTannyprus 4yyryHa: ucxogHble Matepuarnsl,
[OMEHHbIN npoLecc, AoMeHHas nevs B
WHTEePaKTUBHOW hopme: nekumnm o4Has dopma
obyyeHus 1 yac, 3aoyHas 0,5 yaca - pa3bop
KOHKPETHbIX CUTYyaLWii

OrK-3(MOK: OrK-3.3.1;)

1,3

Tema 1.3 CnnaBbl Ha OCHOBeE ene3a (cTanu un
YyryHbl). Iix npumeHeHne un knaccudukaums.
[oknag no Teme pedeparta.

OrK-3(MOK: OrK-3.3.1;)

1,4

Tema 1.4 MNMpon3BoACTBO CTanu: KOHBEPTEPHbIN
npoLecc, MapTEHOBCKMIA CNocob,
3reKTpocTanennaBuiibHbIe Neyn

OrK-3(MOK: OrK-3.3.1;)

1,5

Tema 1.5 Pasnueka ctanu 1 noBblleHNE ee
Ka4yecTBa: U3NOXHWLbl, BAKYYMUPOBaHWE CTanu,
3MEeKTPOLLNaKoBbIV Nepennas

OrK-3(MOK: OrK-3.3.1;)

1,6

Tema 1.6 Meab 1 cnnaBbl HA ee OCHOBE.
MponsBoacTBO Mean: MeaHbIe pyasl,
NMpOMETannypruyeckuini cnocob MeaHbIN LUTENH,
pacuHnpoBaHue meau.

OMNK-3(NOK: OrK-3.3.1;)

1,7

Tema 1.7 AnNOMUHUIA 1 cnnNaebl HA OCHOBE
anoMuHus. Mpor3BoACTBO antoMUHUS: Cbipbe,
3MEKTPONn3 1 paHUPOBaHUE arntoMUHUS

OMNK-3(NOK: OrK-3.3.1;)

1,8

Tema 1.8 MarHueBble cnnassbl. [Mpon3BoacTBO
MarHusi: cbipbe, oboralleHune, anekTponms,
paduHMpoBaHue

OMNK-3(NOK: OrK-3.3.1;)

1,9

Tema 1.9 TutaH 1 cnnaebl Ha ero OCHoBe.
Mpou3BOACTBO TUTAHA: Chipbe, NosyyYeHne
TUTAHOBOTO LUMaka, XJIopMpoBaHue, BakyymHas
OUCTUNNAUMS TUTAHOBOM ryoKu

OrlK-3(MOK: OrK-3.3.1;)

2|Pa3sgen 2 MaTtepuanoBegeHve

Tema 2.1 OcobeHHOCTUN CTPOEHMUSI METAMIOB Kak
KpucTannmyeckux ten. AMopdgHble Tena. Tunbl
KpUCTanM4ecKkmx peLLeToK NPOMbILLNEHHbIX
METarnmnoB (>keneso, MarHui, anioM1MHUN, Meab,
LUUHK, TUTaH U 1.4.) NoHATMe o nonuMopduame.
AHN30TPONMSA CBOMNCTB MeTannoB. Tunbl cBA3En
Mexay YacTuuamun B TBEPAbIX TENax.
[nddy3noHHbIE npoLecchl B MeTannax. B
WHTEePaKTUBHOW hopme: nekumnm o4Has dopma
obyyeHus 1 yac, 3aoyHas 0,3 yaca - pa3bop
KOHKPETHbIX CUTYyaLui

OrK-3(MOK: OrK-3.3.1;)

21

Tema 2.10 WcnbiTaHusa Ha TBEpAOCTb.
OnpepeneHve TBepAOCTV BAABNVBaHWEM, METOAbI
BpuHenns, Bukkepca, Poksenna.
MukpoTtBepaocTb. Cknepometpusi. B
WHTEPaKTUBHOMN popMe: NpaKkTUYecKme 3aHATUS
oyHas chopma obyyeHus 2 yaca - pasbop
KOHKPETHbIX CUTYyaLui

OrlK-3(MOK: OrK-3.3.1;)

2,11

Tema 2.11 MexaHun4eckne CBOWCTBA, U3MepsieMble
npv AVHaMUYecknx Harpyskax. MicnbitaHus Ha
yaapHyto Ba3kocTb. PaboTta pacnpocTpaHeHus
TpeLmHbl. [opor xnagHONOMKOCTH,
TemnepaTypHbIi 3anac BA3KOCTU. YCTanocTb
metanna. Oco6eHHOCTY YCTanoCcTHOro
paspyLueHus. MicnbltaHus Ha npeaen
BbIHOCNMBOCTU. BnnsiHne kavectsa NoBepxXHOCTH
meTanna Ha npegen BeIHOCNBOCTU. KpuTepun
BbIHOCNNBOCTM.

OMNK-3(NOK: OrK-3.3.1;)




2,12

Tema 2.12 ®a3bl B MeTaNIMYeCcKnx crnnaBax.
MoHATMA «cnnaBy, «dasay, «cTeneHb CBOOOAbI».
TBepable pacTBOPbI BHEAPEHUS U 3aMELLEHUS.
OrpaHn4eHHble 1 HeorpaHUYeHHbIE,
yrNopsiloYEHHbIE U HEYNOPSIAOYEHHbIE TBEPAbIE
pacTBOpbI, BMUsiHWE TemnepaTypbl Ha
pacTBOPUMOCTb METAMOB Y HEMETAINOB.
XuMnyeckne 1 anekTpoHHble coeanHeHns, hasbl
tOm-Po3epu, mexaHnyeckue cmecu. Mpasuno ga3
n66ca. B nHTepakTnBHOM hopme: ovHas hopma
006yyeHus 1 yac - pas3bop KOHKPETHbIX CUTyaLui

OrK-3(MOK: OrK-3.3.1;)

2,13

Tema 2.13 da3sbl B METANSINYECKUX CNIaBax.
MoHATMA «cnnaBy, «dasay, «cTeneHb CBOOOAbI».
MpaBuno cas Mb6eca.

ONK-3(AOK:
OrK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

2,14

Tema 2.14 [JuarpaMmma COCTOSIHUSI Kak cnocob
onuncaHnsi ocobeHHoCTel KpucTannmaauum
CNNaBoB B PaBHOBECHbIX ycroBusix. MocTpoeHve
Avarpammbl COCTOSIHUSI METOAO0M TEMI0BOMO
acpdekTta (MeToa KypHakosa). Bugbl gnarpamm
COCTOSIHUS (AMarpammbl COCTOSHUS ANS
KOMMOHEHTOB, 06pa3yloLLnX TBepAble PacTBOPbI;
HepacTBOPUMbIX KOMMOHEHTOB; KOMMOHEHTOB,
obpa3yoLmx orpaHMyeHHbIe TBepable pacTBOPbI U
XMMUYeckne coeauHenns). MoHATre o TPOMHLIX
auarpammax cocTtosiHusl. B uHTepakTnBHOM
dopme: npakTUyeckne 3aHATUA ovHas opma
obyyeHus 3 yaca, 3ao4yHasi 1 yac - pasbop
KOHKPETHbIX CUTYyaLMii

OrlK-3(MOK: OrK-3.3.1;)

2,15

Tema 2.15 [JuarpaMmma coCTosiHUSI Kak cnoco6
onucaHnsi ocobeHHoCTel KpucTannmaauum
CNNaBoB B PaBHOBECHbIX ycrnoBusx. MocTpoeHve
Avarpammbl COCTOSIHUSI METOAO0M TEMI0BOMO
achdekTa (MeToa KypHakoBsa).

2,16

Tema 2.16 Ouarpamma COCTOSAHUSA
XenesoyrnepoancTeix cnnasos. ®asbl B cucteMe
«KENe3o-yrnepoa» n «Keneso-LUeMeHTUT».
OBTeKTUYECKOe 1 3BTEKTOMAHOE NpeBpalleHve,
obpa3oBaHu1e NepBUYHOrO, BTOPUYHOIO U
TPETUYHOrO LieMeHTuTa. BnnsHwe Temnepatypbl Ha
pacTBOPUMOCTb YIMepoaa B a- U g-xenese.
MarHnTHOe npeBpaLleHve xenesa.

OMNK-3(NOK: OrK-3.3.1;)

2,17

Tema 2.17 OQuarpamma cOCTOSAHUSA
XenesoyrnepoancTeix cnnasos. ®asbl B cucteMe
©Keneso-yrnepoa» 1 «Keneso-LemMeHTUT».
OBTEKTUYECKOE U 3BTEKTOMAHOE NpeBpalleHme,
obpazoBaHue NepBUYHOTO, BTOPUYHOIO 1
TPETUYHOIO LieMeHTUTA.

OrK-3(MOK: OrK-3.3.1;)

2,18

Tema 2.18 Yrnepoguctble ctanu. Ctanu o6bl4HOro
KayecTBa, KA4eCTBEHHbIE, BbICOKOKAYECTBEHHLIE U
ocoboBbICOKOKa4YeCcTBEHHbIE. MapkupoBka,
XUMUYECKUI COCTaB, CBOMCTBA M obnactb
npuMeHeHus. BnusiHne yrnepoaa v NoCTOSIHHbIX
npvMecen Ha CBONCTBa CTanem.
KOHCTPYKLIMOHHBIE, PECCOPHO-MPYXKUHHBIE U
WHCTPYMEHTarbHbIE YrnepoancTble cTanu.
ABTOMaTHLIE CTanu.

OMK-3(MIK:
OrK-3.3.1;:0MK-3.Y.1;0
MK-3.B.1;)

2,19

Tema 2.19 YyryHbl. Buabl 6enbix 1 cepbix YyryHoB.
O6bIKHOBEHHbIE, KOBKUI 1 BbICOKOMPOYHbIN
YYryHbl, YyryH C BEPMUKYNSIPHLIM rpadoMToM.
BnusiHne copmMbl rpachMToBbIX BKIOYEHWUIA Ha
MEXaHWU4eCKMe CBOMCTBA CEPbIX YYryHOB.
CTpyKkTypa, CBOMCTBA, MapKMpOBKa, METOAbI
nonyyYeHust 1 06rnacTb NPUMEHEHUS CEPbIX
YYryHOB.

OMK-3(UOK:
OMK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

2,2

Tema 2.20 LiBeTHble MeTanmbl 1 cnnasbl,
NOpPOLLKOBbIE MaTepuarbl. AMIOMUHUIA U CMNaBbl
Ha ero ocHoBe. XMMWUYECKMNI COCTaB, CTPYKTypa,
CBOWCTBa, MapKkvMpoBKa 1 0bnactb NpuMeHeHns
anioM1HNEBBIX CNMaBoB. Teopusa 1 NpakTuka
TepmMuyeckoi 0b6paboTku AropantoMUHOB. 3akarnka
N CTapeHue.

OMNK-3(NOK: OrK-3.3.1;)

2,2

Tema 2.2 [JecbeKTbl KpUCTaNIMYECKOro CTPOEHUs
MeTannoB. TeopeTnyeckas v peanbHasi NPOYHOCTb
YUCTbIX MeTannoB. Teopusa ancnokauuin. Buapl
aucnokauun. BnvsiHwe gedektos
KpUCTannyeckoro CTPOEHUst Ha
PU3MKO-MEXaHNYECKMe CBONCTBA METansos,
Hakren. MoHATMe O NonMKpUCTanInYeckom
CTPOEHUN MeTannoB. B uHTepakTneBHon dopme:
nekummn ovHas opma oby4veHus 1 yac, 3aoyHas
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMI

OrK-3(MOK: OrK-3.3.1;)




2,21

Tema 2.21 Teopus TepMuyeckoit 0bpaboTku.
Pusmyeckas CyLLHOCTb SBMEHWUI, MPOUCXOAALLMX
npu 6e3antdy3MoOHHOM (MapTEHCUTHOM)
npeBpaLleHun. juarpaMmma M3oTepMmM4ecKoro
npeBpaLLeHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BenHnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOIO NpeBpaLLeHUs.

OrlK-3(MOK: OrK-3.3.1;)

2,22

Tema 2.22 Teopus TepMuyeckoin 06paboTku.
Pusmyeckas CyLLHOCTb SBMEHWUI, MPOUCXOAALLMX
npu 6e3anchdy3MoHHOM (MapTEHCUTHOM)
npespaLleHun. luarpaMmma M3oTepMmM4ecKoro
npeBpaLLeHns NepeoxnaxaeHHOro aycTeHuTa.
BrnusHue cteneHn nepeoxnaxaeHus Ha
CTPYKTypooGpa3oBaHue yrnepoamcTbix cTanen.
BennnTHOE NpeBpalleHve. TemnepaTtypa Havana
MapTEHCUTHOIO NpeBpaLLeHUs.

OMK-3(MIK:
OMK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

2,23

Tema 2.23 TexHonorusi (NpakTuka) TepMmyeckon
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanusauus. 3akanka ctanen.
XapakTepHble TOYKN Ha Anarpamme COCTOSIHUSA
«Xkeneso-LeMeHTUT». Bbibop Temnepatypbl
HarpeBa nop 3akanky. BnusHue ckopoctu
oxnaxgeHus Ha CTPYKTypy ctanen. luarpamma
aHM30TEPMUYECKOro NpeBpaLLeHnsa aycTeHnTa.
OTXUr n HopManu3aums. YeTblpe OCHOBHbIX
npeBpaLLeHns B CTansx.

OMNK-3(NOK: OrK-3.3.1;)

2,24

Tema 2.24 TexHonorus (NpakTyka) TePMUYECKOW
06paboTku yrnepoaucTbix ctanen. 3akanka.
Omxur. Hopmanusauus. 3akanka ctanen.
XapakTepHble TOYKM Ha Anarpamme COCTOSIHUS
«KEeNne3o-LemMeHTUT». Beibop TemnepaTtypsl
HarpeBa nop 3akanky. TecT.

OMK-3(MOK:
OMK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

2,25

Tema 2.25 [pyrue Buabl TEPMUYECKON U
XUMUKO-TEPMMYECKO 06paboTkmn cTanen.
TepmoobpaboTka, He cBsi3aHHas ¢ pa3oBbIMU
npeBpaLLeHnsmMy B TBEpAOM COCTOSIHWUM (Harpes
ONS CHATWS BHYTPEHHUX HanpsikeHWUN,
PEeKpVCTanNIM3aLUmnoHHbIN OTXUN, TOMOreHn3aums).
Buvabl 3akanku B 3aBUCUMMOCTM OT criocoba
OXNaXAEeHUs.

OMK-3(UOK:
OMK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)

2,26

Tema 2.26 NoBepxHOCTHasi TepMuyeckas n
XUMUKO-TEpMUYeckasi obpaboTka. MNMepcnekTmsbl
passutusa XTO.

OMNK-3(NOK: OrK-3.3.1;)

2,27

Tema 2.27 JlervpytoLime anemMeHTbl B CTansx.
BnusiHne xummyeckmx anemMeHToB Ha 0COBEHHOCTU
CTPYKTYpOODpasoBaHMs NermMpoBaHHbIX CTanew.
CTtanu ayCTeHUTHOro, NeprimTHOro, heppuTHOro n
kapbuaHoro knaccos. MapkvupoBKa NnervpoBaHHbIX
cTanei u cnnasoB, 0COBEHHOCTU UX TEPMUYECKON
06paboTkm.

OMNK-3(NOK: OrK-3.3.1;)

2,28

Tema 2.28 Kopp0o3MOHHO-CTOVKNE U
cynokopnycHble ctanu. OCHOBbI TeopUK
3MEeKTPOXMMUYECKON KOPPO3UK.
Koppo3noHHO-CTONKME CTanu 1 cnnasbl pasnnyHbIX
knaccoB. CTpyKTypa, CBOWCTBa, MapkupoBKa,
obnactb npumeHeHusi. CyqoKopryCHble cTanu.
Mapkuposka no lNMpasunam Poccuickoro PeyHoro
PervcTpa, xumuueckuii coctas, obnactb
NPUMEHEHWUS.

OMNK-3(NOK: OrK-3.3.1;)

2,29

Tema 2.29 N3HocoCTOMKME M @HTUPUKLIMOHHbIE
maTepuanbl. XapakTepucTuku U3HOCOB 1 BUAOB
n3HalLvBaHUs. 3aKOHOMEPHOCTN U3HALLMBAHWA
OeTanei nap TpeHus!, paumoHarbHbI BbIGOp
maTepunanos TpMboconpsxeHni, NyTu
yMeHbLUeHus n3Hoca. Martepuansl, ycTonumBbie K
abpasviBHOMY, yCTanocTHOMY, aAresoHHOMY
U3HaLUMBaHUIO, (PETTUHI-KOPPO3UMN.
AHTUPVKLMOHHBIE CMNaBbl HA OCHOBE MEAU 1
CBUHUA (6pOH3bI 1 6ab6UTHI).

OrlK-3(MOK: OrK-3.3.1;)

2,3

Tema 2.30 HemeTtannuyeckme KOHCTPYKLUMOHHbIE
maTepuansl. [onMmepsbl, NnacTMaccsl, pe3vHbl,
KOMMO3WLMOHHbIE MaTepuansl. Matepuansl ¢
0COBbIMY ANEKTPOTEXHUHECKMU U MArHUTHBIMU
cBoONCTBaMu. MITOroBbIN TECT.

OMK-3(MIK:
OrK-3.3.1;0MK-3.Y.1;0
MK-3.B.1;)




2,3 [Tema 2.3 Oedhopmaums 1 paspyLueHne MeTansos.
MoHaTMe 06 ynpyro un nnactuyeckomn
nedopmaumsax, apPekT «CBEPXMIacTUYHOCTMY.
M3meHeHue CTpyKTypbl MeTanna npu
nnactuyeckon gedopmaumm. Xpynkoe n BA3koe
pa3pyLueHve MeTannoB B nHTepakTtuBHom dopme:
nekumun o4Hasi popma oby4veHust 1 yac, 3aouHast
0,3 yaca - pa3bop KOHKPETHbIX CUTYyaLMn OrK-3(NOK: OrK-3.3.1;)
2,4 |Tema 2.4 BnnsiHne HarpeBa Ha CTPYKTypy 1
cBoWiCcTBa AedopMupoBaHHOro metanna. Bosspar,
nBe ero ctaguu. PekpucTtannusaums (nepeuyHasi,
BTOpUYHasi, cobupaTtenbHasi). TemnepaTtypHbIi
nopor pekpucrannuaauun. Hky6aLMoHHbI
nepuwoa. XonogHas v ropsavas gecopmauus, ee
NPOMBILLIIEHHOE MCMoNb30BaHWe (KoBKa,
LTaMrnoBka u T.4.) OlMK-3(NOK: ONK-3.3.1;)
2,5|Tema 2.5 dopmumpoBaHue CTPYKTYpbl METaNNOB
npu kpucTannusaumu. MNoHsTre o
KpucTannusauuu, nepBuyHasi 1 BTopuyHas
Kpuctannusauusi. TepmognHaMmmyeckme
NPEeAnoChINKA KpUCTannn3aummn 1 nnasneHus.
PaBHOBeCHbIE ycrnoBMS 1 TemnepaTtypbl
KpucTannusauuu n nnaeneHunsi. Tennosown
achdekT, kpuBasi oxnaxaeHusi. CteneHb
NepeoxnaxaeHust , ee BNUsSIHUE Ha CKOPOCTU
06pas3oBaHMsa 3apoablLLent U pocTa KpUCTanmoB. OrlK-3(NOK: OrK-3.3.1;)
2,6 |Tema 2.6 PopmupoBaHue CTpyKTypbl METANNOB
npuv Kpuctannusaumu. Tennosown acpdekT, kpuBas

oxnaxaeHusi. CteneHb nepeoxnaxgeHus , ee OrK-3(NaOK:
BNUsSIHME Ha CKOPOCTU obpa3soBaHus 3apoapiwen u [OlMK-3.3.1;0MK-3.Y.1;0
pocTa KpucTannos. MK-3.B.1;)

2,7 |Tema 2.7 CTpoeHue cTanbHoro cnutka. KuHetuka
obpa3oBaHus pas3fnnyHbIX 30H B CIIUTKE, CBSA3b CO
CTeneHblo NepeoxnaxaeHns Npyu KpucTanamaaumm.
LeHapuTHOE CTpoeHue nuToro metanna. PpoHT
KpucTannusaumn, AeHapuTHas, 3oHanbHas u
rpaBUTaLMOHHAs NMKBaLMSA B CTarlbHOM CIMTKe,
npuynHbl ee obpasosaHus. OTpulartensHoe
BNMSIHME NUKBALMK Ha CBOWCTBA NUTOTO U
ropsivegedopmrpoBaHHoro metanna. Metogbl
60pbL6bI ¢ 06pasoBaHNeM nukeauun. B
WHTEepPaKTUBHON hopMe: NpaKTUYecKne 3aHATUA
O4Hasi hopma oby4yeHus 2 vac, 3ao4Has 1 vac -
pa3bop KOHKPETHbIX cUTyaLu, nabopaTopHbie
3aHATMS OYHast hopma oby4deHus 2 yaca, 3ao4Hast
1 yac - pa3bop KOHKpPETHbIX CUTyaLni OlMK-3(NOK: OMNK-3.3.1;)
2,8 [Tema 2.8 CtpoeHue ctanbHoro cnutka. KnHetuka
06pa3oBaHNsA Pas3fnnYHbIX 30H B CIIUTKE, CBSA3b CO
CTeneHblo NepeoxnaxaeHns Npyu KpucTanamaaumm.
[eHapuTHOE cTpoeHne nuToro metanna. PpoHT

Kpuctannusauuu, eHapuTHasi, 30HarnbHas 1 OMK-3(NOK:
rpaBMTaUMOHHAs NIMKBaLUA B CTarbHOM CIIUTKe, Or1K-3.3.1;0MK-3.Y.1;0
npu4nHbl ee obpasoBaHus. [loknaa. MK-3.B.1;)

2,9 (Tema 2.9 MexaHun4yeckme CBOWCTBA, M3MepsieMble
npu cTaTUYecKnx Harpyskax. McnbltaHus Ha
pacTsbkeHue. Mpenensbl ynpyroctu, TEKy4ecTu u
NMPOYHOCTM NpK pacTsxkeHun. OTHOCUTENbHbIE
YANUHEHWE 1 pacTsbkeHue. cnbitaHus Ha uarnb.
Mpenen Nnpo4HoCTM Npu nsrmbe. OMK-3(MOK: OMNK-3.3.1;)

5. I'Iepequb nnaHMpyembiX pe3ynbraTtoB 06yqe|-|m|, COOTHEeCEeHHbIX C nnaHupyeMmbiMU pes3yrnbraTaMmn oCBOeHUA

MpoLecc N3yyeHnst AMCLUMNUHBLI HaNpPaBneH Ha (HOPMUPOBAHME U Pa3BUTUE y OBYHaIOLLETOCS CrEaYHOLLMX KOMMETEHLMA:

MHAMKaTOp AOCTUXeHusA

Ne n/n KOMMeTeHunmn
3HaTb YmeTb Bnapetb

OflK-3.3.1 CywHocTb npouecca OMK-3.Y.1 Vamepsito 1 OrK-3.B.1 HaBbikamu paboTbl

CnocobeH NpoBOAUTL M3MEPEHUS U o
npoBedeHUst U3MEPEHUI 1 C U3MEPEHUSIMU 1

HabntogeHns, obpabaTtbiBaTh U M HabntogaTb, obpabaTbiBaTh U o
1 HabntoaeHu, obpabarbiBaTtb 1 HabnrogeHnsmu, obpaboTkom n
NpeacTaBnATb 9KCNepUMeHTanbHble npeacTaensaTb
npeacTaBnaTb npeacraeneHnem
[aHHble 3KCrnepUMeHTasbHblE AaHHbIe
3KCNepUMeHTanbHbIe faHHbIe KCNEPUMEHTaNbHbIX AaHHbIX

6. MaTepMaano-TeXHquCKoe n y‘-leﬁHO-MeTOAM‘-IeCKoe obecnevyeHue nporpamMmmbi

6.1 NMomelueHus n o6opynosaHue

[ Nen/n | Bua nomelueHui OcHalleHWe nomeLLeHUiA [Ne nomewennin




obopynoBaHue 1 TexHu4eckue cpeactaa obyyenus (Meys MJ110/12,5
(kamepHas BbicokoTeMnepatypHasi) (2 en.); Teepgomep TK-2M M000000447
(1 en.); NpubGop TLLU-2 MO00000435 (1 eqn.); Mpubop Anst onpeaeneHus
TBeppocTM M000000469 (1 ea.); Mukpockon MUM-7 M000004065 (3 en.);
Ctyn (10 ea.); Cton ayauTopHbil (8 ea.); MawwuHa 0001350240 (1 eq.);
Mpn6op 0001330921 (1 epn.); Mpubop 0001351023 (1 eq.); YctaHoBKa
0001330932 (1 en.).Becbl TexHuueckue (1 en.); ManbBaHOMETP HaNPSXXEHNUs
(4 en.); Docka ayamTopHas (1 en.); NHTerpaTop (2 ea.); KuHoakpaH (2 en.); 171
Mogenb kpuctannuyeckon pewetku (4 eq.); MoteHunometp KCI1 (7 eq.);
MoteHumocTaT 15848 (1 en.); MNpubop ans onpegeneHns MyMkpoTeepaocTy (1
en.); Mpubop ans onpenenenus Teepaoctn Metanna (1 en.); CtaHok ans
LnndoBaHNa 1 nonupoBaHus (2 en.); Ctennax metannuyeckuii (2 eq.); Cton
BepcTak (1 ea.); Cton MoHTaxHbIN (5 eq.); Cton ogHoTym60BbIN (10 en.);
Teeppnomep TK-2M (1 en.); Wkad cekumoHHbIN (6 en.); SnekTpoTtounno (1
ea.) (171))

YueGHble ayamTopum aAns
npoBefeHns Y4eOHbIX 3aHATUIA

KOMMbIOTEPHAst TEXHUKA C BO3MOXXHOCTbLIO MOAKMYEHNs K ceTh "UIHTepHeT" 1
obecneyeHune gocTyna B 3MEKTPOHHYH MHOPMaLIMOHHO-06pa3oBaTENbHYHO 171
cpealy yHuBepcuteTa

[NomelleHns Ans camocTosTEeNbHON
paboTbl oby4yatoLmxcs

6.2 lluueH3noHHoe U cBOGOAHO pacnpocTpaHsAemMoe NporpaMMHoe obecneyeHune, B TOM YUCIie OTEHECTBEHHOTO
npousBoAcTBa

Ne n/n HaumeHoBaHue
1 Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))
2 Microsoft Office ProPlus 2013 (JoroBop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 Kapta o6ecne4yeHHOCTM neYaTHLIMU U(MNK) 3MEKTPOHHLIMU U3OAHUSAMU U 3MIEKTPOHHbLIMU
ob6pasoBaTenbLHbLIMU pecypcamm

KonuuyectBo

Ne n/n HanmeHoBaHue nctoyHuka Fop nspannsa Pecypc
3K3eMNnspoB

KpariHoBa, B.B. MeTtoguueckue ykasaHus no
opraHu3auum 1 BbIMOMHEHUIO BHEAYAUTOPHOW
(camocTosiTenbHoN) paboTbl [ONEeKTPOHHbIN
pecypc] : ons npenofasarenen u cTya.no
HanpaBneHMsM NoAroToBKN (cneL.) BbICLU.U
cpepn.npocp.obpasoBanus / B. B. KpanHoea ;
BI'YBT. - H.Hosropog, 2018. - 1 Tekct/cpann. -
ABTOpCKUI BapuaHT. — Pexxnm goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

2018 OnNeKTPOHHBIN pecypc 0

mebos,
B.B.;MaTtepuanoBegeHue;y4ebHO-MeTO . yKa3aHUs
Onst nabop.paboT Ans CTyA.04H.N 3a04H.00yYeHns
cneu.1401,2013,2402,2405,2406,2904,3302;me6o
B, B.B.Ecpemos, C.HO.KypHukos,
A.C.-H.Hosropog,BI'ABT; <null> ;

2003 TekcT 393

Musrupes, [.C.;MatepnanoBegeHne n TeXHONOrms
KOHCTPYKLMOHHBIX MaTepuanoB;Kypc Nekumn ans

3 CTYA.04H.M 3a04H.00y4eHus cneu.180405, 180403, 2012 TekcT 197
190700;KypHukos, A.C.Muarupes,
[.C.-H.Hoeropog,BIr'ABT; <null> ;

Musrupes, [.C.;MatepnanoBegeHne n TeXHONOrms
KOHCTPYKLMOHHBIX MaTepranos;MeToA.yKasaHus
no BbINOSH.NpaKT.3a4aHns ans ctya.1-2 Kkypcos

4 OYH.N 3a04H.00y4eHus;lopbyHoBs, H.[1.Musrupes, 2019 OMeKTPOHHI pecype 0
[.C.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/
Mwuarupes, [1.C.;JllTabopaTopHbI NpaKTUKyM No

5 aucumnnuHe: MatepuanoBegeHue;ans ctya.1-2 2019 Texer 49

KYPCOB OYH.M 3a04H.00y4eHus;Mmebos,
B.B.Mwusrupes, O.C.-H.Hoeropog,BI'YBT; <null> ;

ﬂporpamma npegycmatpmBaeT BOSMOXHOCTb NPpUMEHEHUA 3NEKTPOHHOIo OﬁyquMﬂ, ANCTaHUMNOHHbIX 06pa3OBaTeﬂbeIX TEXHOMOTrNM.

OnekTpoHHas MHdOpMaLMOHHO-06pasoBaTensbHas cpefa YHWBepcuTeTa C BO3MOXHOCTbIO AOCTYNa K MHMOPMALMOHHO- TENeKOMMYHUKaLMOHHON
cetn "MInTepHeT" - Pexxknum goctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpeMeHHble npoceccnoHanbHble 6a3bl AaHHbIX

Ne n/n HanmeHoBaHue

1 Cratuctuueckuii coopHuk: TpaHcnopt B Poccun- Pexum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312

2 LleHTpanbHasi 6a3a cTaTucTuyeckmx AaHHbIX - Pexxum goctyna: http://cbsd.gks.ru/

6.5 UHdhopMmaLMOHHbIe CrpaBoOYHbIe CUCTEMbI

[ Nen/n | HaumeHoBaHue




CnpaBoyHasi npaBoBas cucrema «KoHcynsrantlntoc» - Pexxkum goctyna: http://www.consultant.ru
(moroeop ot 02.02.2015 1)

CnpaBoyHas npaBoBasi cuctema «lapaHT» - Pexxkum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 r. - GeCCpOYHbIiA)

CnpaBoyHasi npaBoBas cucrema «KoHcynsrantlntoc» - Pexxkum goctyna: http://www.consultant.ru
(moroeop ot 02.02.2015 1)

CnpaBoyHas npaBoBasi cuctema «apaHT» - Pexxkum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 r. - GeCCpOUHbINA)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.

33
g g:’r = Kputepuu oueHnBaHusA pe3ynbraTta o6y4yeHuUs U LiKana oLueHUBaHuUs
835:
MHanka- | Koutpo- |3 = g Z
TOp moc- | nupye- |3 S '8
Ne n/n | TXeHunA Mble g- Eo Mpoueaypa oueHMBaHUA 2 3 4 5
komne- |(paspensi (& 2
TEeHUMUN (Tembl)
3 [S
<525
s E‘ g E He 3auTeHo 3auyTeHo
gleg
1 Ornk-3.3.1,11,1.1,1.2,1. é g Ooknapn noarotoeneH oby4atowmmcs |Joknaa nogrotoBrneH Ob6yuatoLmiics ncnbiTelBaeT Mo cBoMM xapakTepucTmkam OB6yuatoLLmiics MOMHO 1
OrK-3.v.1,13,14,151.| 8§ |5 Nno OAHOMY WCTOYHUKY WHdOPMaLuu,|obyyarowmumes no ogHoMy TPyAHOCTU B noabope [OKNaj, cooTBETCTBYET apryMeHTUpoBaHHO oTBeYaeT
OrK-3.B.1(6,1.7,1.8,1.| k£ |<:3[ nmbo He COOTBETCTBYET TEME WCTOYHMKY MHGOopMaLun, nnbo (maTtepuana, ero XapaKTepuCTUKaM OTIIMYHOTO Ha AONOMHUTENbHbIE BONPOCHI,
9,1.10,1.11| € He COOTBETCTBYET TEMe CTPYKTYpUPOBaHWN. oTBeTa, HO obyyvatoLmincs nanaraeT matepvan fiorM4eckm
112,113, | =2 Monb3yeTcs, B OCHOBHOM, MOXET UCMbITbIBATb HEKOTOPLIE |MOCneaoBaTensHO, AenaeT
1141151 9 y4ebHoIn nuTepaTypon, He 3aTpyAHEHNs B OTBETAX Ha CaMOCTOSITENbHbIE BbIBOAbI,
.16,1.17,1. % MCNOMnb30Bas AOMOMHUTENbHbIE (QOMOMHUTENbHbIE BONPOCHI. YMO3aKoveHus,
18,1.19,2,2| + WNCTOYHMKM MHpopmaummn. He OTcyTcTBYeT OEMOHCTPMPYET Kpyrosop,
1,2.2,2.3,2 MOXET OTBETUTb Ha ncenenoBaTenbCKMn KOMMNOHEHT |KYNbTYPY MbILUNEHUS,
4,2.5,2.6,2 AOnonH1TeNbHbIE BOMPOCHI MO |B AokNaae ncnonb3yeT matepuan u3
.7,2.8,2.9,2 Teme goknaga. Marepuan [ONONMHUTENbHBIX MCTOYHUKOB,
.10,2.11,2. na3naraeT He nocrnegoBaTesbHO, MHTEpHeT pecypcol. [loknag
12,2.13,2.1 He yCTaHaBnMBaeT fnoruyeckue HOCWUT nccnenoBaTenbCKUi
4,2.15,2.16 CBS131, 3aTpyaHSeTCs B xapakTep. Micnonb3yet
,2.17,2.18, ¢dopMynnpoBKe BbIBOLOB HarmagHbIn matepuan
2.19,2.20,2 (npeseHTauus)
.21,2.22,2.
23,2.24,2.2
5,2.26,2.27
,2.28,2.29,

2.30




OrnkK-3.3.1,(1,1.1,1.21.| € |5 CTyneHTbl oTBevaloT Ha Bonpochl, (0-49% npaBunbHbIX OTBETOB 50-69% npaBunbHbIX oTBeTOB  |70-89% npaBunbHbix otBeToB  |90-100% npaBunbHbIX OTBETOB
OnK-3.v.1, 13,1.4,151.| g [® BpemMsi noArotoBkn 30 MUHYT
OrK-3.B.1(6,1.7,1.8,1.| & =
9,1.101.11| £ |2
112,113, | © (5
1.14,1.151| & <
16,1.171.|
18,1.192,2| E
1,222,232 %
425262| 2
7,28292| 8
102112 | E
12,2.13,2.1
4,2.15,2.16
,2.17,2.18,
2.19,2.20,2
.21,2.22,2.
23,2.24,2.2
5,2.26,2.27
,2.28,2.29,
2.30
OnK-3.3.1, (1,1.1,1.21.1 € |E HesHaHue unm HenoHnMaHuve |HeaHaHne nnu HenoHUmaHue  (3HaHWA UMeT 3HaHMS UMEeIOT JOCTaTOMHbIN 3HaHus oTnnyatoTcs rnyobuHon
OrK-3.Y.1, (3,1.4,1.51 g S obyyarLmmesi OCHOBHOro MaTepuana; |obyyaroLummcst OCHOBHOIO dparMmeHTapHbIn Xxapakrep, coaepxaTenbHbI YPOBEHb, M cofepxaTernbHOCTbIO, AaeTcs
OrK-3.8.1(6,1.7,1.8,1.| &5 § Ha OGomblyl YacTb BOMPOCOB MO |Matepuana; Ha 6oMbLUyI0 YacTb |OTNMYATCA NOBEPXHOCTHOCTLIO [0AHAKo oTnnyatoTcsa crnabon NOSHbIV UCYepnbIBaoLLNIA
9,1.10,1.11 E ™ CoAepXaHU 3K3aMeHa 3aTpyaHSeTCs [BONPOCOB MO COAepXKaHUIo 1 Marnow coaepXaTenbHOCTbO;  [CTPYKTYPUPOBAHHOCTbLIO; OTBET, KaK Ha OCHOBHblE
112,113, | ® OaTb OTBET WM He [JaeT BepHbIX |3K3ameHa 3aTpyAHseTcs AaTb  (coaepkaHue buneta packpbiTO [pacKkpbiTo cogepXaHve buneta, |Bonpockl buneTa, Tak u Ha
1.14,1.151| & OTBETOB OTBET UNW He AaeT BepHbIX cnabo, UMetTCs HETOYHOCTH MMETCH HETOYHOCTU Npun [ONONMHUTENbHbIE;
16,1.17 1 z OTBETOB npun OTBETE Ha OCHOBHbIE OTBETE Ha AOMONMHUTENbHbIE obyyvatowmiics csobogHoO
18,1.19,2,2 E BOMpockl buneTa; HapyLueHa BONPOChI; HeQOCTaTO4HO BnageeT Hay4YHbIMU MOHATUSIMMU;
1,2.2,2.3,2 5 TIOTUKa N3NOXEHUS], OTCYTCTBYET |packpbiTa npobnemMa no ogHOMY (NTOrMYHO 1 JoKa3aTenbHO
42526,2| = OCMBbICNEHHOCTb 13 BOMNpocoB buneta packpbiBaeT npobnemy,
728292 8 npeacrasnsemMoro matepuana npeanoxeHHyto B bunere;
102112, | E 0ByyaloLLMINCs JEeMOHCTPUPYET
12,2.13,21 yMeHue BeCTu! auanor u
4,2.15,2.16 BCTyNaTb B HAY4YHY AUCKYCCUIO
,2.17,2.18,
2.19,2.20,2
.21,2.22,2.
23,2.24,2.2
5,2.26,2.27
,2.28,2.29,

2.30




