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Pabouas mporpamMmma AUCHUIUIMHBI YTBEPK/ICHA Ha 3aceannu kadeapel oOrmiei Gpusmku ot
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JloTIOSTHeHUsT M I3MEHEHUSI, BHECEHHBIE B Pa00YyIO IIPOTPaMMYy JUCUUTUIMHBL, YTBEPKACHBI
Ha 3acenannu Kadeapsl oOmen ¢pusuku, mpotokon Ne 1 ot «30» aBrycra 2021 r.
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JlomonHeHus U U3MEHEHUs], BHECEHHbIE B pab0dyI0 MPOrpaMMy JAUCHHUILIINHBI, YTBEPKICHBI
Ha 3acenanuu Kadeapsl Ha 3aceannu Kadeapsl 00men Gu3nku mpoTokos Ne 5 ot 12 ssHBaps
2022 r.
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Cnmncoxk 10KyMEHTOB M MATEPUAJIOB

1. TlepeyeHp MIAHUPYEMBIX PE3YIbTATOB OOYUCHHSI 110 ITUCIUTUIMHE, COOTHECCHHBIX
C YCTaHOBJICHHBIMH B 00pa30BaTEIbHOM MPOrpaMMe UHIUKATOPAMHU JOCTHKEHUS
KOMITETCHIU I

2. Llenb 1 MECTO TUCIUIUIMHBI B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMBbI

3. Conepxanue paboueil mporpaMmbl (00bEM JTUCIUTUIMHBI, TUIIBI M BUIBI YICOHBIX
3aHATHH, y4eOHO-METOJMYecKoe O0OeCreueHne CaMOCTOSTEIIHOW  paboOThI
oOyuaromxcs)

4. ®oHJ OLICHOYHBIX CPENICTB MO TUCIUTIIINHE
4.1. TlepedyeHb KOMNETEHUUH M HMHAWKATOPOB JOCTH)KEHHS KOMIETEHLUH C
yKa3aHHUEM COOTHECEHHBIX C HUMHU 3aITAHUPOBAHHBIX PE3yJIbTaTOB OOYUYECHHUS 110
mucrurmnHe. Onucanue KPUTEPHUEB M KA OIICHUBAHUS PE3yIbTaTOB 00YydIeHHS
M0 AUCIUTUTHHE.
4.2. TumoBble KOHTPOJIbHBIC 3aJaHUS WU WHBIE MaTEPHAIIbI, HEOOXOUMBIC IS
OIIEHUBAHUSI pPE3yIbTATOB OOYYEeHHMs] TIO JUCIHMIUIMHE, COOTHECEHHBIX C
YCTQHOBJICHHBIMH B 00pa3oBaTENbHONW IPOrpaMMe HHIMKATOPAMH JOCTHKECHHUS
KoMmreTeHIMA.  MeTtoanueckue  Marepuainbl, ONPENESAOINe  MPOLEAYpPhI
OILICHUBAHMSI PE3YIbTATOB 00YUYECHHUS 110 AUCLHUIUIHHE.

5. YuebHO-MeTomYecKoe U MHGOPMAIIMOHHOE 00ecTIeYeHNE JUCITUTITNHBI
5.1. IlepeyeHb OCHOBHOW W JIONOJHHUTEIBbHOW Y4eOHOW JIUTEpPATYpHI,
HE0OX0IUMOM ISl OCBOCHHUSI TUCITUTLINHBI
5.2. Tlepedenp pecypcoB HHGOPMAIMOHHO-TEIICKOMMYHHUKAITMOHHON CETH
«lHTEepHET» U MPOrpaMMHOrO obecreueHusi, HEOOXOTUMBIX Ui OCBOCHHS
JUCHMILTMHBL, BKIIOYas mpodeccuoHanbHble 0a3bl JaHHBIX W WH(pOpMAalMOHHBIE
CIPaBOYHbBIE CUCTEMBI

6. MarepuanbHO-TexHUYeckass  0a3za, HeoOXoAauMas A OCYIIECTBJICHHUS

O6paSOBaTCJ'II>HOFO nponecca 1o AMCHUIlINHE

15
15

16

17



1. Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX
C YCTAHOBJICHHBIMH B OﬁpaSOBaTeﬂbHOﬁ nmporpaMmme HHAUKaTOpamMu
JOCTHKEHHS KOMIIeTeHIInii

B pe3ynbraTe ocBoeHus: 00pa3oBaTeabHOM MPOrpaMMbl 00y4arOIUNCs JOJIKEH
OBJIAJICTh CIEAYIOIIUMHU Pe3yabTaTaMu 00yIEeHUS MO JUCIUTUINHE:

[IK-1 Cnocoben muaHupoBaTh W MPOBOJUTH HAYYHbIE HCCIEAOBAHUS TIO
NEPCIEKTUBHBIM HaMpaBlIeHUsIM (YHIAMEHTAIbHON W MPUKIaAHON (PU3UKH,
MaTepHUATIOBEACHUS U1 HAYKOEMKHUX TEXHOJOTUN C MPUMEHEHUEM COBPEMEHHBIX
npuOOpPOB U METO/I0B UCCIEOBAaHUMN
[IK-4 Cnocoben ucnoisib3oBaTh (yHAaAMEHTalIbHbIE 3HAHUS MO (PUIUYECKUM

CBOWMCTBAM MaTepHaJIOB U
npodeccroHaIbHON
TEXHHUYECKOW DKCIIEPTH3bl MAaTEPUAIOB, TEXHUUYECKOTO

ACATCIIBHOCTHU

MaTCpHUaAJIOB U I/ISJICJII/Iﬁ

B  o0macTax

IOKCIICPUMCHTAJIBHBIM MCTOdaM I/ICCJ'IeIIOBaHI/Iﬁ B
MaTCpPUATIOBCACHUA,
KOHTPOJIA Ka4dcCTBa

HCCIEI0BAHUS 110
MEePCIEKTUBHBIM
HaIpaBJICHUAM
dbyHIaMEHTANBHOU U
MPUKIATHON PU3UKH,
MaTepHaIOBEICHUS 1
HAYKOEMKHX TEXHOJIOTHMA
C IpUMEHEHUEM
COBPEMEHHBIX ITPUOOPOB
1 METOJIOB
HUCCIIENOBAaHUN

I1K-4 Cnocoben
HCIOIb30BAaTh
(hyH1aMeHTalIbHbIE
3HAHUSA 10 PUBHUCCKUM
CBOMCTBaM MaTepHaloB
U DKCIEPUMEHTAIbHBIM
METOJaM HCCISI0BaHUM
B MpodeccuoHanbHOM
JIeSITEIbHOCTH B
o0macTsax
MaTepuaIoBeACHMUS,
TEXHUYECKOH
SKCIIEPTU3bI MATEPUATIOB,
TEXHUYECKOTO KOHTPOJIS
KauecTBa MaTepUAIIOB U

1 OCHOBHBIE THUIIBI
TBEPJIBIX TEJ, THITHI

CBsA3eH MCXKAY aTOMaMHu,

KpHUCTALTHIECKast
CTPYKTYpa, OCHOBHBIC
THUIIBI CTPYKTYPHBIX
ne(eKTOB, CTpOEHHUE

METAJJIOB U CIIJIaBOB, UX

KJ'IaCCI/I(bI/IKaI_II/IH;

2. TuarpamMMbI
COCTOSIHHH, MX THIIBL,
METO/IbI MOCTPOCHHIA,

3. dopmupoBaHue
TEIIOBBIX,
JIEKTPUUECKUX,
MarHUTHBIX U IPYTHX
CBOICTB METaJJIOB U
CIJIAaBOB, BIUSIHUE HA

HUX CTPYKTYpBHI,

00paboTKH, BHEIIHUX U
BHYTPEHHUX (DaKTOPOB;

4. OCHOBHBIE

Kareropus dopmupyemas Konx n HaumeHoBaHue PesyabraTel 00yueHus no
(rpymma) KOMIETEHITHS (C WHJIUKATOPa JOCTHKEHUS AUCHUILIMHE
KOMITeTEHITHIT yKa3aHUEeM KOJIa) KOMITCTCHITHH
lpodeccuonHanbHble | ITIK-1 Cnocoden MK-1.1 3HAaTE:
komneteHuum (MK) | MIAHKPOBATH U [1K-4.1 1 OCHOBHBIE THIIBI TBEPIBIX
IIPOBOZTUTE HAYIHBIC 3HATD: TeJI, THIBI CBA3EH MEXK Iy

aToMaMH,
KpUCTAITHYECKast
CTPYKTYpa, OCHOBHBIC
THUIIBI CTPYKTYPHBIX
ne(heKToB, CTpOEHHE
METAJJIOB M CIUIABOB, UX
Kiaccudukaus;

2. AuarpamMmMmbl COCTOSTHUM,
HX THIIBI, METOBI
MOCTPOEHUI;

3. popmupoBanue
TEIUIOBBIX, AICKTPHUUYCCKHX,
MarHUTHBIX U JIPYTHUX
CBOMCTB METaJIOB U
CIUTaBOB, BIIUSHUE HA HUX
CTPYKTYpBI, 00pabOTKH,
BHEITHUX U BHYTPEHHHUX
(baxTOpoB;

4. OCHOBHBIE
AKCIIEPUMEHTATbHBIC
METO/IbI U3yYCHHUS

CTPYKTYpHI U

4




U3Jaenni

DKCIIEPUMEHTAJIbHBIE
METO/1bl U3y4YEHHUS
CTPYKTYpPHI U
XapaKTEPUCTUK METAJLIOB
U CIUIaBOB;.

TIK-1.2
T1K-4.2
VYwmers:

1. uyuTath W NOHHUMATH
HaY4YHO-TEXHUYECKYIO

auTeparypy 1o (Qusuke
METAJIJIOB U CILIABOB, IIO

MaTepHAIOBEICHHUIO B
npejacrosmed  obnactu
npodeCCuOHATBHOU
JESTEIILHOCTH;

2. eNaTh MPOCTHIE
pacdeTbl OCHOBHBIX
XapaKTePUCTHK METAJIIOB
U CIUIaBOB

3. MPOBOANTH U3MEPEHUS
OCHOBHBIX
XapaKTePUCTHK
METAJUIOB ¥ CIUIABOB;

4. 00BSCHUTH OCHOBHBIC
CBOICTBA METAJIOB U
CIIABOB MCXOJIS U3 UX
CTPYKTYpBHI,
XHUMHYECKOTO COCTaBa,
BJIMSIHHS HA HUX
00pabOTKN ¥ BHEITHUX
(hakTopoB;

5. 000CHOBaHHO BBIOPATH
CoCTaB Marepuaia u
yCIIOBUS €ro 00paboTKH
JUIS TIOTy4eHUs
HEOO0XO/IUMBIX KauecTB
U3JeIuil B
npodeccroHanbHOI
NeSITeIbHOCTH;

6. onIpeIeNsATh
HarpaBJIeHUe
TEXHUYECKOTO Iporpecca
U BBICOKOI((HEKTUBHBIX
TEXHOJIOTUH B 001acTH

XapaKTePUCTUK METAJJIOB
U CILJIABOB;.

YMeTs:

1. uwmTath W TIOHUMATh
HaY4YHO-TEXHUYECKYIO
auTeparypy mno  (Qusuke
METAaJIJIOB U CILJIABOB, IIO

MaTepHAIOBEICHHIO B
MIPEACTOSIIEH obnactu
npodecCuoHaAIbHOM
JIESITCIIbHOCTH;

2. nenaTh IPOCTHIE
pacueThl OCHOBHBIX
XapaKTePUCTHK METAJIIOB
U CIUIaBOB

3. IPOBOJANTH NU3MEPEHUS
OCHOBHBIX XapaKTEPUCTHUK
METAJIJIOB U CILIABOB;

4. 00BACHUTH OCHOBHBIC
CBOMCTBA METAJJIOB B
CILUIABOB HCXOJs U3 HX
CTPYKTYPBI, XHMHUUYECKOTO
COCTaBa, BIUSHUS HA HUX
00pabOTKU 1 BHEIITHUX
(hakTopoB;

5. 000CHOBAaHHO BHIOpATH
COCTaB MaTepHasa u
YCIIOBHS €r0 00pabOTKH
JUISL TIOJTY4EHUs
HEO0OXOUMBIX KaueCTB
U3IeIni B
npodeccroHanbHO I
JESITENIbHOCTH;

6. onpenenaThb
HarfpaBJeHUe
TEXHUYECKOTO Mporpecca
U BBICOKOA((EKTUBHBIX
TEXHOJIOTUH B 001acTH
HOBBIX MaTepHaJIOB.

Bianers:

1. HaBbIKM pabOTHI C
npubopamu u
00opynoBaHuEeM
COBpPEMEHHOH (puznueckon




HOBBIX MaTCpHaJIOB.

[K-1.3
[1K-4.3

Bnagners:
1. HaBBIKM pabOTHI €
npubopamu u

nabopaTopuu;

2. HaBBIKU MIPOBEACHUS
U3MEPEHUH U pacyeTOB
OCHOBHBIX XapaKTEPUCTUK
METAJIJIOB U CIIJIABOB.

3. HaBBbIKU PabOTHI C

000py/TI0BaHHEM HAayYHOM U TEXHUYECKOU
COBPEMEHHOM JUTEPATypPOU
busndeckoit

nabopaTopuu;

2. HaBbIKU IIPOBEJCHUS
WU3MEPEHUH U pacyeTOB
OCHOBHBIX
XapaKTEePUCTUK METAJIOB
U CIUIaBOB.

3. HaBBIKU PaOOTHI C
HAay4YHOU U TEXHUYECKOUN
JIUTEPATYpPOil.

2. llenm 1 MECTO TUCHUIUIMHBI B CTPYKTYpE 00pa30oBaTEIbHON MPOTpaMMBbl
VYyebnas gucruminHa «Du3nka MeTauioB W CIuiaBoB» BXOauT B pasznen b1.B.J1B.04.01
Yacte, GopMupyeMas ydaCTHUKaMH OOpa30BaTEIbHBIX OTHONIEHWH IO HAMPaBIICHUIO
noarotosku 03.03.02 «Dusukay, JUCHUILIMHA 10 BEIOODY
JuctunuHa uzydaercs Ha 4 kypce(ax) B 7 cemecTpe.
JI1s1 OCBOGHHMSI TUCHMUIUIMHBI HEOOXO0 UMbl KOMIIETEHIIMU, COOPMUPOBAHHBIE B PaMKax
M3Y4YEHUS CIACAYIOMMUX AUCITUILUINH:
AtomHas pusnka, @u3nKa aTOMHOTO s/Ipa U 3JIEMEHTAPHBIX YacTHIl, XuMusi; KBaHTOBas
teopust; Kpucramnorpadus; @usnka peaibHbIX KpUCTALIOB; PU3MKa KOHICHCUPOBAHHOTO
COCTOSIHHSL.

OcBoeHme TaHHOTO pa3zzenia HeoOXOAUMO AJis AalbHEHIIeTr0 U3Y4eHUs JUCIUILTHHBI
TU(PaKIMOHHBIM CTPYKTYPHBIM aHaIW3, [UIsl HM3YYEHHs] MarucTepcKUX KYpCcOB M MPH
HaIlMCaHUK O0aKaJIaBPCKOW M MaruCTePCKOM AUCCEPTAILIUA.

lenp DUCHUIUIMHBI COCTOMT B (OPMHUPOBAHWUU KOMILIEKCa 0a30BBIX 3HAHUW U
MPEJICTAaBICHUM O CTPOCHUM METAJUIOB M CIUIAaBOB, 00 MX CTPYKTYpE, O CBSI3U (PU3UYECKUX
CBOWCTB METAJJIOB M CIUIABOB C UX CTPYKTYpOH M XHUMHYECKUM COCTaBOM, O METOJax
00paboOTKM C 1eNbl0 TMONy4YeHHUs HeoOXoaumbix cBoMcTB. llems mpemycmarpuBaer
MOJATOTOBKY CTYACHTOB K UYTEHUIO HAyYHOM M TEXHUYECKOW JIMTEPATyphbl, K MPOBEACHUIO
HAyYHO-MCCIIEI0BATEIBCKOM pabOThI, K YTEHHIO JIEKIIMOHHBIX KYpPCOB, K pab0Te B 3aBOJCKUX
naboparopusix u OKb. Kpome »Toro menpro JaHHOTO Kypca SBJSETCS O3HAKOMIICHHE
CTYICHTOB C OCHOBHBIMH METOJaMH U3MepPEHUN (HU3NIECKIX CBONCTB METAJJIOB U CIUIaBOB U
MproOpeTeHne UMK HaBBIKOB PabOTHI B 3TOM 00IacTH.

3. Coaep:xanue padoueil mporpamMmsl (00beM THCHHILUINHBL, TUNBI M BUAbI Y4eOHBIX
3aHATHI, y4eOHO-MeToAnYecKoe o0ecnevyeHne CaMOoCTOATeIbHOI padoThl
o0y4arommuxcs)




Conepxanue pabouei mporpaMmel npeactasiieHo B [Ipunoxennn Ne 1

4. ®oHA OLIEHOYHBIX CPECTB MO JUCIHUIIHHE
4.1. llepevyeHb HHAUKATOPOB JOCTHKEHNSI KOMIIETEHIIMI ¢ YKa3aHHEM IJIAHUPYeMbIX
pe3yJabTaToB 00y4YeHHs MO AUCHUIINHE (MOAYJII0), COOTHECEHHBIX C YCTAHOBJIEHHBIMHU
B 00pa3oBaTeJbHOMN MPorpaMMe HHAMKATOPAMU I0CTHKeHHsI KoMIeTeHuii.. Onucanue
nokasareJieil U KpUTepHeB OLEHUBAHNS Pe3yJIbTATOB 00y4eHH s M0 JMCUHUILIHHE
(MoayJ110), ONIMcaHue MIKAJ OLeHUBAHUS

Koxa u ¢popmynupoBka KOMIETEHITNH

[IK-1 Cnocoben mmaHupoBaTh W MPOBOJUTH HAYYHbIE HCCIEJAOBAHUS TIO
MEPCHEeKTUBHBIM HaIpaBieHUs M  (QyHAaMEHTAIIbHON W MPUKIaAHONU (PU3UKH,
MaTepHaIOBEICHUSI U HAYKOEMKHUX TEXHOJOTHI ¢ MPUMEHEHUEM COBPEMEHHBIX
pruOOPOB U METOAOB HCCIIEOBAaHUMN

[IK-4 Cnocoben ucnoiyib3oBaTh (yHAaAMEHTalIbHbIE 3HAHUS MO (PUIUYECKUM
CBOICTBAM MaTepHaJOB U OSKCIEPUMEHTAIBHBIM METOJIaM HCCIEOBaHUN B
npoeCCUOHAIBHON  JAESITEIBHOCTH B 00JacTIX  MaTepualoBEJCHMUS,
TEXHUUYECKOW HKCIEPTU3bl MAaTEpPUATIOB, TEXHUUYECKOIO0 KOHTPOJII KauecTBa
MaTEpHUAJIOB U U3EIHM

Konn Pe3ynbraTh
Kpurepun olieHnBaHus pe3ynbTaToB 00ydeHUs!
HaNMEHOBaH | OOyuYeHHs IO
ue JTUCLIATIINHE
UHIUKATOpa 2
JOCTHIKEHHUS («He 3 5
(«Y noBneTBopure 4 («Xoporo»)
KOMIIETEHII! YIIOBJIETBOPUTEIb TbHO») («OTIHYHOY)
u HOY)
TIK-1.1 3HaThb: HUmeer B uesom 3Haer 3Haer 3Haer
[IK-4.1 1 ocHOBHBIE YacTUYHbIE 1 OCHOBHBIE TUIIBI 1 OCHOBHBIE THIIBI 1 ocHOBHBIE
3HaTl>l' THIIBI TBEPIBIX 3HAHUS TBEPABIX TEI, TBEPABIX TEJ, TUIBI | THUIBI
) OCHOB'HHC TeJ, TUIIBI 1 ocHOBHBIE THUIIBI CBSI3EH CBSI3eH MEXIY TBEPABIX TEI,
CBSI3eH MEXITY THIIBI TBEPIBIX MEXY aTOMaMH, aTOMaMHu, THIIBI CBSI3CH
THUIIBI TBEPIBIX .
eI, THIIE aToMaMH, TEJ, TUIIBI CBSI3EH | KpHCTalIIM4ecKas KPUCTAIIINYECKast MEXIY
CBﬂ;eﬁ e KPHUCTANIMYECKa | MEXKAY aTOMaMH, | CTPYKTYpa, CTPYKTYDa, aToMaMu,
ATOMAMIL y sl CTPYKTYpa, KPHUCTAINIMYECKasi | OCHOBHBIC THITBI OCHOBHBIC THITBI KpUCTAILINYE
,
OCHOBHBIC THIIBI | CTPYKTYpa. CTPYKTYPHBIX CTPYKTYPHBIX cKast
KpHCTAIHYECKa PYKTYpa, PYKTYD! PYKTYP!
PR, CTPYKTYPHBIX OCHOBHBIE THITBI neeKToB, neexToB, CTPYKTYpa,
PYKTYPa, e eKToB, CTPYKTYPHBIX CTpOCHHE CTPOCHHE METAJUIOB | OCHOBHBIE
OCHOBHBIE THIIBI
CTpOCHHUE e eKToB, METAJIJIOB U U CIUTaBOB, UX THIIBI
CTPYKTYPHBIX
federton METAaJIJIOB U CTpOCHHE CIIABOB, HX KJ1accu GUKALHSL; CTPYKTYPHBIX
or OeHI/Ie, CILJIABOB, UX METaJIIOB K Kiaccu pukanus; nedexToB,
Meliannm; u knaccuukanus | CIUIaBOB, MX 2. AuarpamMMel CTpOeHHE
; Kiaccu ukanus; 2. AMarpaMMsl COCTOSIHUIT, UX METaJIOB U
CIUIaBOB, X N
COCTOSIHUIT, HX THIIBI, METOBI CIIABOB, MX
Kiaccu uKanus M
. 2. AnarpamMMsl 2. AuarpamMMsl THIIBI, METOBI MIOCTPOCHHUIA; KJ1accu huKar
’ COCTOSIHHIM, UX COCTOSTHUM, UX TIOCTPOCHUI; U,
THIIBI, METOIBI THIIBI, METOBI 3. ¢popmupoBanue
2. AMarpamMMsl o o
. MOCTPOCHUIA; TOCTPOCHUIA; 3. popmupoBanue TEIIOBBIX, 2.
COCTOSIHUH, UX
TEIIOBBIX, 3JIEKTPUYECKUX, JMarpaMmbl
THIIBI, METO[BI .
HOCThOeHMi: 3. 3. 3NIEKTPUYECKUX, MArHUTHBIX U COCTOSIHUIA,
P ’ (dopmupoBaHue (dopmupoBaHue MAarHUTHBIX H IIPYTUX CBOMCTB WX THITBI,
3 TETIOBBIX, TEILIOBBIX, IPYTUX CBOMCTB METaJIOB U METO/IBI
’ JNEKTPUYECKUX, | INEKTPUUECKUX, METAJIJIOB U CIIABOB, BIIUSTHHE MOCTPOCHUIA;
(bopmupoBanue
FOIIOBbIX MAarHUTHBIX H MarHUTHBIX H CILJIABOB, BIMSHUE | Ha HUX CTPYKTYpBHI,
? JIPYTUX CBOMCTB | IPYTHUX CBOMCTB Ha HUX 00paboTKH, 3.
INEKTPUUECKHX,
MAFHATHEIX 1 METAaJIJIOB U METAaJIJIOB U CTPYKTYDBI, BHEIIHUX U dhopmupoBaH
. CILIABOB, CILIABOB, 00paboTKH, BHYTPEHHHX H€ TEILIOBBIX,
JPYTUX CBOWMCTB
BIMSIHAE HA HUX | BIIMSHHE HA HUX BHEIIHUX U (haxTopoB; INEKTPHYECK
METaJUJIOB U




CILIABOB, CTPYKTYPHI, CTPYKTYPHI, BHYTPECHHHX UX,
BJIUSIHHE HA HUX | 00paboTKH, 00paboTky, (akTOpOB; 4. OCHOBHbIE MarHUTHbIX U
CTPYKTYPHI, BHEIHHX U BHEIHHX U 9KCIIEPUMEHTANBHBI | APYTHX
obOpabotkH, BHYTPEHHHX BHYTPEHHHX 4. OCHOBHBIC € METO/bl U3YYCHUsI | CBOWCTB
BHEIHHX U (akropos; (akropos; 9KCIIEPUMEHTANIBH | CTPYKTYpPBI U METaJUIOB 1
BHYTPEHHHX BIE METOABI XapaKTEePHCTHK CILIABOB,
(akTopoB; 4. OCHOBHBIC 4. OCHOBHBIC H3y4YCHUS METaJUIOB U BIIMSIHUE Ha
IKCIIEPUMEHTA] | OKCIEPUMEHTANb | CTPYKTYpBI U CILIABOB, HHX
4. OCHOBHBIC BHBIC METO/IBI HbIC METO/BI XapaKTePHCTUK HO I0TyCKaeT CTPYKTYpBI,
IKCIICPUMEHTAT | M3y4eHUs U3y4CHUS METaJlIOB U He3HAYHTEIbHbIE 0bpabotkH,
BHBIC METO/IBI CTPYKTYpBI K CTPYKTYpBI U CILIaBOB, omoKH. BHELIHUX U
H3ydYEHUs] XapaKTEePHCTHK XapaKTePHCTUK HO IOTyCKaeT BHYTPEHHUX
CTPYKTYpBI K METaJUIOB ¥ METaJIJIOB U 3HAYHTEIbHbIE (haxTopoB;
XapaKTEPHCTHK CILIaBOB;. CILJIABOB;. OLIHOKH.
METaJlJIOB U 4. OCHOBHBIE
CILIABOB;. 9KCIIEPUMEHT
aJIbHBIC
METOBI
U3y4eHHsI
CTPYKTYpBI U
XapaKTepHCT
UK METaNJIOB
U CILIaBOB;.
TIK-1.2 Ymers: He ymeer YMeer uactMuHO | YMeer Ymeer
[IK-4.2 1. uwrarp w | 1. YUTaATh u | 1. YUTATh u | 1. YUTaATh U | JOCTOBEPHO
IIOHUMAaTh IIOHUMAaTh IIOHUMAaTh IIOHHUMATh Hay'-lHO' 1. yuTaTth H
vy . Hay‘-lHO' Hay'—lHO' Hay'-lHO' TeXHl/l'-leCKyl'O IIOHUMATh
1.Me1;-ll:/l.TaTl> | TEXHHUECKYIO TEXHUYECKYIO TEXHUYECKYIO JIMTEPATYPy 0 | Hay4HO-
—— JIUTEpaTypy MO | JUTEpaTypy MO | JUTepaTypy MmO | (H3MKE METaloB U | TEXHHYECKYIO
HAyHO- (busnke ¢busnxe ¢Gu3NKe METaNIoB | CIJIABOB, 1o | JIMTEpaTypy
TexHUIECKYIO METaJJIoB U | MeTajioB W | M CIIABOB, MO | MATEPHAIOBEACHH | 10 ¢uznke
MTepaTypy 10 CIIJIABOB, O | CIUIaBOB, Mo | MAaTePUANOBE/CHH | 10 B MPEACTOAWEH | METaIos U
busmKe MaTepuanoBene | MaTepHANOBEICH | [0 B MPEACTOsIIeH | obmactu _ | cmnasos,  mo
METAILIOB u | HHIO _ B | mo B obnactu npo)ecCHOHAIBHON | MaTepualioBe
j— 1o | TpeAcTOSIIEH HpeCTOSIICH E[pO(l)eCCl/IOHaJ'IbHO JCATEIIbHOCTH; JICHUIO B
obnactu obactu il 1eATeNbHOCTH; npezcTosIen
MaTepuaoBese
- 5 npg(beccnonanb ngod)eccnonanbﬂ 2. Ienathb mpoCThie obsactu
e — HOM oit 2. menaTh HPOCTHIC | pacyeThbl OCHOBHBIX npod)f:ccnona
obacTH JIeSITeIIbHOCTH; JCSITeIIbHOCTH; pacuerst XapaKTEePHUCTHK JIbHO#
OCHOBHBIX METaJlIoB U JICSITEIBHOCT
npodeccuoHab 5 5 .
Lol . Jlenath . Ieath XapaKTEePHUCTHK CILIaBOB u;
. poCThIC HpOCThIC METaJlIoB U
JeSITeIIbHOCTH;
pac4erst pac4ersl CILIaBOB 3. mpoBoaUTH 2. nenath
2. nenats OCHOBHBIX OCHOBHBIX M3MEpEHHUs HpOCThIC
HpocThIe XapaKTEePUCTHK XapaKTEePUCTHK 3. mpoBoaHTH OCHOBHBIX pacderst
METaJUIOB 1 METAJLIOB OCHOBHBIX
pacuerst CILIABOB CILIABOB gzﬁﬁzﬁf zil?rzl;ie(,r;ﬂzml( XapaKTepHUCT
OCHOBHBIX
XapaKTepHCTHK XapaKTepHCTUK CIJIaBOB; UK MCTAJIJIOB
METAIUIOB 3. IpoOBOAUTH 3. mpoBOAUTH METAJIIOB U U CILJIaBOB
CILITABOB U3MEPeHHs HU3MEPEHHs CILIABOB; 4. oG BACHHTE
OCHOBHBIX OCHOBHBIX OCHOBHBIC 3. npoBOANTH
3. npoBoaHT XapaKTEePHUCTHK XapaKTEePHCTHK 4. OOBACHUTS CBOMCTBA, H3MEPEeHHs
—— Me’l'aJ'IJ'IO.B u MGT&J’IJ’IO? u OCHOBHBIC METAJLIOB 1 OCHOBHBIX
OCHOBHLIX CILIAaBOB; CIIaBOB; CBOMCTRA CILTABOB MCxOms w3 | XAPAKTepucT
XapaKTePHCTHK METaJIOB 1 HX CTPYKTYPBI, MK METAJIOB
METAJLIOB H 4. 06BACHUT 4. 0OBACHUTH CILTABOB HCXO/IsL XMMHYECKOTO H CILIaBOB;
CTITABOB; OCHOBHBIC OCHOBHBIC 13 UX CTPYKTYPHI, COCTaBa, BIMSHUS
cBoOiicTBa CcBOliCTBa XMMHYECKOTO Ha HUX 00paboTKI 4. 00BSACHUTD
METaJLIOB METaJLIOB H COCTaBa, BIMSHUS Y BHCIIHUX OCHOBHBIC
4. 00BSICHUTH o
OCHOBHEIC CIITaBOB CITTABOB UCXOZS Ha HUX 00paboTKu | (haKTOpOB; CBOHCTBa
. HCXOJUS U3 HX 13 UX 1 BHEIIHHX METaJUIoB U
cBoiicTBa
METANTOB 1 CTPYKTYPHI, CTPYKTYPHI, (akTopoB; 5. 060CHOBAHHO CILTaBOB
CIABOB XUMHYECKOT0 XUMHYECKOr0 BEIGpATE COCTAB HCXOJISL U3 UX
HCXOIS 13 HX coctaga, coctaga, 5. 060CHOBaHHO MaTepuana u CTPYKTYPBL,
CTpYKTYpHL BIIMSIHUS HA HUX | BIIMSIHUS Ha HUX BEIGPATH COCTAB YCIIOBHS €ro XUMHYECKOT
HMITTECKORO 00paboTKH 1 00paboTKH 1 MaTepHana i 06paboTky ATs 0 cocTaBa,
cocTasa, BHEIIHUX BHEIIHUX YCITOBHST €ro TronyHermst BIIMSIHUS Ha
BIIMSHES HA HEX taxropos; taxropos; 00paboTKH ISt HEOOXOMMBIX HAX
06paboTKy 1 MoJTyYeHus KauecTs m3femmit B | ©0PAOOTKH H
BHEITHIX 5. 06OCHOBaHHO | 5.060CHOBaHHO HEOOXOIMMEIX npodeccuonansao | BHEMHUX
daxTopos; BBIOpaTh COCTaB | BHIOPATh COCTAB KadecTB U3IeTHil il reATenpHOCTH; taxropos;
Marepraia u Marepraia u B
5. OGOCHOBANHO ygﬂogm ero ygnognﬂ ero H]BO(iJECCI/IOHaHLH. 6. olpeeNATh 56
st o | JSP9S0L| G| i semenaoen | e | oo
Matepuaia HEOOXOAUMBIX HE0OXOAUMBIX 6 oo cocTas
YCIOBHSI €r0 . . OIIPEEIISITh nporpecca u
KauecTB KauecTs U3ACIMH | yanpapnenme BEICOKOO(hdeKTHpH | MATEpHANA 1
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00paboTKH IS n3nenuii B B TEXHHYECKOT0 BIX TEXHOJIOTHH B YCIIOBUSI €TI0
MOJTy4EHUS npoecCHoOHaNb | HPO(ECCHOHANIBH | IIporpecca u 00J1aCTH HOBBIX obpaborku
HEOOXOUMBIX HOIt ol BEICOK0D( (heKTUB MaTepHaios, UL
KauecTB JeSTeNIEHOCTH; JeSTENIBHOCTH; HBIX TEXHOJIOTHi HO JIOIIyCKaeT HOJTy9CHHS
n3zenuii B B 00JIaCTH HOBBIX HE3HAYNTEIIbHBIC HEOOXOIIMBI
npodeccuonans | ¢ ONIpEnENATE 6. onpenensTh MaTepuaioB. OIIMOKH X Ka4ecTB
HOH HamnpaBJeHre HarpaBJIeHHe M3/eIIH B
ACATENBLHOCTH, TEXHUIECKOTO TEXHUIECKOTO Hpo‘befCHOH
nporpecca u nporpecca u AJIbHON
6. onpernensTh BBICOKOO(deEKT | BBICOKOdpDEKTH ASATENLHOCT
HanpasJeHHe HBHBIX BHBIX H;
TEXHUICCKOTO TEXHOJIOTUH B TEXHOJIOTUH B
nporpecca u 00J1aCTH HOBBIX 00J1aCTH HOBBIX 6.
BbICOKO( PexT MaTepHalIoB. MaTepuasos. ONpEAEIATh
BHBIX HallpaBJIeHU e
TEXHOJIOTHH B TeXHUYECKOT
00JIaCTH HOBBIX 0 nporpecca
MaTepuaoB u
BBICOKO3( e
KTHBHBIX
TEXHOJIOTHI
B o0nacTu
HOBBIX
MaTepuasoB.
[1IK-1.3 Baagern He Bnaneer Bnaneer Bnaneer naBslkamu | Bnageer B
K-4.3 HaBBIKAMM: HaBbIKAMH HaBbIKAMH 1. paGoTsl ¢ TIOJIHOM Mepe
' 1. paboTsl ¢ 1. paGoTsl ¢ 1. paGoTsl ¢ npudopamu u HaBbIKAMU
Buazers: npubopamu 1 npubopamu 1 npubopamu 1 000pyI0BaHUEM 11. paborsl ¢
1 HaBbIKl:l obopyoBaHueM | 00OpyIOBaHHEM 000pyI0BaHUEM COBPEMEHHOM npubopamu u
2'160“1 c COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM ¢buznueckoit obopyi0BaHH
E HGODAMHI 1 (usngeckoi (usnyeckoit (usnyeckoit nabopaTopuu; eM
pHoop nabopaTopuu; nabopaTopuu; nabopaTopuu; COBPEMEHHOM
000opyI0BaHHEM .
o 2. IpoBe/ICHNUS ¢busnueckoit
COBpEMEHHOM v
(usacckoii 2. IpOBEACHHUS 2. mpoBeACHHUS 2. IpOBEACHHUS U3MEpEHHI U nabopaTopuu
HU3MEpEHHH 1 U3MEpeHU 1 H3MEpeHU 1 pacueroB ;
J1abopaTopuH;
pacyeToB pacyeToB pacyeToB OCHOBHBIX
3. HaBBIKH OCHOBHBIX OCHOBHBIX OCHOBHBIX XapaKTepUCTHK 2.
n‘ OBECHIS XapaKTepH CTUK XapaKTepH CTUK XapaKTepH CTUK METaJlJIoB U HPOBEICHUS
P - METaJIOB U METaJIoB 1 METaJlJIoB 1 CILIABOB. U3MEpEeHHH U
HU3MEpEeHHH U
CIIJIABOB. CILIABOB. CILIABOB. pacueroB
pacueroB
3. paboThl ¢ OCHOBHBIX
OCHOBHBIX o
3. paboTsl ¢ 3. paboThl ¢ 3. paboThl ¢ HAaYYHOH 1 XapaKkTepucT
XapaKTepH CTUK N N . o
METAILIOB 1 Hay4YHOH U HAay4YHOH U HAay4YHOH U TEXHHYECKOH UK METANJIOB
CIIABOB TEXHUYECKOH TEXHUYECKOI TEXHUYECKOH JIMTEPATYPOii, HO U CIJIaBOB.
' JIUTEPATypPOH. JIMTEPATypOi JIMTEPATYPOH, HO JA0MycKaeT
3 HaBBIKH JaonycKaeT He3HAYHTe/IbHbIe 3. paboTsl ¢
; 3HAYUTe/IbHbIE OLIMOKH HAy4YHOH U
paboTsI ¢ .
o ommnoKn TEXHUYECKOH
Hay4YHOH U o
. JUTEpaTypont.
TEXHUYECKOI
JINTEpaTypoit

4.2. TunoBble KOHTPOJIbHBbIE 3aJaHHUS WJIM HHbIe MaTepHaJibl, He0OXOAUMbIEe JIf
OlleHKH 3HAHWii, yMeHHMii, HABHIKOB U OMNbITA JeATEJbHOCTH, XapaKTepPU3YIOLIHX
Tanbl (POPpMUPOBAHMS KOMIIETEHIMII B MpoLecce OCBOEHUS 00pa3oBaTebHOM
nporpammbl. MeToanyeckue MaTepuaJibl, ONpeesiiomme Npoueaypsbl OleHMBAHUS
3HAHUI, YMeHHUIi, HABHIKOB M ONbITA JAeATEIbHOCTH, XapPaKTePHU3YIIIMX 3TaIbI
¢dopmMupoBaHus KOMIIETEHINH

Koa n Pesyabtatel 00yyenust no | OneHoOYHbIE
HAUMeHOBaHMe AUCHUILINHE CpencTBa
HHIMKATOpPa
AOCTHIKEHU S
KOMIIEeTeHIIUH




IK-1 Criocoben
IUIAHUPOBATH "
MPOBOJIUTh HAYYHBIE
HCCIIEIOBAHMS 1o
MEPCIEKTUBHBIM
HaMpaBJICHUSIM
(GbyHIaAMEHTAIEHOU U
MIPUKIaHON
¢bu3mKH,
MaTepHAIOBEICHHS U
HAYKOEMKHX
TEXHOJIOT Uit c
MPUMEHEHUEM
COBPEMEHHBIX
puOOPOB M METOJIOB
HCCIeI0BaHuI

IK-4 CriocobeH
HCIIONBb30BaTh
(dbyHIaMeHTaIbHBIE
3HAHMS 1o
(bu3nIecKUM
CBOlCTBaM
MaTepuaioB u
OKCIICPUMEHTAJIbHBIM
MeTOIaM
UCCIIEA0BaHUMN B
npodeccrHoHaTBHOM
JESTENLHOCTH B
obacTsix
MaTepHUaOBEICHHUS,
TEXHUYECKON
IKCIIEPTHU3BI
MaTepHaoB,
TEXHHUYECKOTO
KOHTpPOJISI  KauyecTBa
MaTepHaoB u
1531 (501717

MK-1.1

IK-4.1

3HaTh:

1) OCHOBHBIE THITBI TBEPIBIX TEJ, THIIBI
CBsI3eH MEX/ly aTOMaMHy,
KPHCTAJUINYECKasi CTPYKTYpPa, OCHOBHBIC
THIIBI CTPYKTYPHBIX 1e()eKTOB, CTPOCHHE
METaJUIOB H CILUIABOB, HX
KiaccuGuKarms;

2) auarpaMMbl COCTOSIHU, UX THIIBI,
METO/IbI IOCTPOCHHMIA;

3) GopMHpPOBaHHUE TEMIOBBIX,
JIIEKTPUIECKHUX, MATHUTHBIX M JAPYTHX
CBOICTB METAJIJIOB U CIIABOB, BIMSHHUE
Ha HUX CTPYKTYPbI, 00pabOTKH, BHEIHMX
U BHYTPEHHHX (HaKTOPOB;

4) OCHOBHBIE 9KCIIEPHMEHTAJIbHBIE
METOJIBI U3YUEHUS CTPYKTYPhI U
XapaKTepHCTHK METAJUIOB U CILIABOB;

cobeceoBaHe

JIOIYCK K J1a00paTOpHON
pabote

3amuTa J1abopaTopHOi paboTEI
cobeceoBaHHe

MK-1.1
IK-4.1

Ymets

1) 4uTaTh ¥ MOHMUMATh HAY4HO-
TEXHHUYECKYIO TUTEpaTypy 1Mo hu3nuKe
METaJIOB H CILIABOB, 11O
MaTepuagoBeleHUIO B IPEeCTOSIMIICH
obnact nmpodecCuoHaIbHOM
JCATENBHOCTH;

2) fenaTh IPOCTHIC PACUEThl OCHOBHBIX
XapaKTepHCTHK METAJUIOB H CILIABOB;
3) OOBSCHHTH OCHOBHBIC CBOHCTBA
METaJIOB H CIIJIABOB HCXOJS U3 HX
CTPYKTYpBI, XUMHYECKOTO COCTaBa,
BIUSIHHA Ha HUX 00pabOTKU U BHENIHUX
(bakTopos;

4) 060CHOBaHHO BEIOPATH COCTAB
Matepuaia i yCIOBHS ero o0paboTku Uit
MOJTy9eHHUs] HEOOXOJHMBIX KauecTB
M3/ B PO eCCHOHANBHOM
JeSTeNbHOCTH;

5) ompenesnsaTs HanpaBiIeHHE
TEXHHYIECKOro Iporpecca u

BBICOKOA( (PEKTUBHBIX TEXHOIOTHH B
00I1aCTH HOBBIX MaTEPHAIIOB.

6) IPOBOHNTE M3MEPEHHUS] OCHOBHBIX
XapaKTepHCTHK METAJUIOB U CILUIABOB;

cobecenoBaHHE

JIOITYCK K J1a00paTopHOi
pabote

3amuTa J1abopaTopHOi paboTh
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TIK1.3 JK3aMeH
T1k-4.3

Branets

1) HaBbIKH paboTHI ¢ IpUGOpamMu U
000py/I0BaHHEM COBPEMEHHOM
¢usuueckoii 1aboparopu;

2) HaBBIKH IIPOBEIACHHUS U3MEPEHUN U
pacyeToB OCHOBHBIX XapaKTePHCTHK
METAJUIOB H CIIJIABOB.

3) HaBbIKH pabOTHI C HAYYHOW U
TEXHUYECKOH JIMTEpaTypoii

Ilepeuens 6onpocoé no 3auwyume 1ad60pamopHvIX padom u codecedosanuio.

Mertamibl B mepuoauveckoil Tadnuiie ameMeHToB. CTpoeHue dIEKTPOHHBIX 000JI0UYEK
MetauioB. Kimaccudukanus metamioB. 30HHas CTPYKTypa METaVIOB

Kpucrannuueckoe cTpoeHue METaUIOB U CIIaBoB. JleekThl KpHCTAIIIMYECKOTro
CTpOEHUS. DKCIEPUMEHTAIbHbIE METOIbI U3YUYEHUSI KPUCTAIIIMYECKON CTPYKTYPhl METAJIOB
U CIUIaBOB.

CrpoeHue peanbHBIX  MeTAIMYECKUX  KpuctamwioB. [lonmukpucranmmueckas
cTpyktypa. Tekctypa. BnusHHMe  MHKpPOCTPYKTYphl Ha  (HU3MYECKHE  CBOICTBa.
Mertannorpadguueckre MeTo/1bl U3y4eHHsI MUKPOCTPYKTYPhI METAJJIOB U CILJIABOB.

Kpucrammmzanus. Mexanusm Kpuctaum3anud. DakTopsl, BIMSIOIAE HA MPOLECC
Kpuctaumzauu. Kputrnueckuii pasmep. ['OMOreHHass M reTeporeHHas KpHCTAJLIU3ALMS.
dopma U pasMep KpUCTAUIOB. [IpuMeHeHME MOHOKPUCTAIJIOB Ha MpakTUKe. MeTobl
BBIPAIIMBAHNS MOHOKPHUCTAJJIOB

Crpoenue cruiaBoB. MexaHuuyeckass cMechb. TBepAble pacTBOpPbl 3aMEIICHUS U
BHenpeHus. OTrpaHMYEHHbIE W HEOTPAHMYEHHBIE TBEPAbIE PACTBOPBI. YIOPSJIOUYEHHBIE
TBEPJIbIE PACTBOPHL. DJIEKTPOHHBIE COEIMHEHNS. XUMHUECKOE COCUHEHUE.

TepmonnHaMuKka METaUIOB W CIUTABOB. YCIOBHE paBHOBecHs (a3. XHUMHUECKHI
noTeHuuai. ['eoMmerpuueckas WuIIOCTpaIys ycioBus paBHoBecus. [IpaBuiio ¢as.

Juarpamma cOCTOSIHUMSA JUIsl  CIUIABOB € HEOTPAHMYEHHOM  pPacTBOPHUMOCTHIO
KOMIIOHEHT B TBEPJOM M XKHJIKOM COCTOSIHMX. Jlmarpamma cocTosiHUSL Ui CIUIaBOB,
00pa3yoIuX MEXaHUYECKHE CMECH B TBEPJOM COCTOSIHUM W TOJHOCTHbIO PAacTBOPHUMBIX B
KUJKOM COCTOSHMHU. JlnarpaMMa COCTOSIHMS JIJIsl CUCTEM C OIPAaHMYEHHON pacTBOPUMOCTBIO
KOMIIOHEHT B TBEPAOM COCTOSIHUM W IOJIHOCTBIO PACTBOPUMBIX B JKUJIKOM COCTOSIHUM.
JlnarpamMma COCTOSIHMS JUIsl CUCTEM C IPEBpAIICHUSIMU B TBEPJAOM COCTOSIHMH. Jlnarpamma
COCTOSIHUS CICTEM C IPOMEXKYTOUYHOM (ha3oit. J[uarpamma cocTaB-cBOKCTBO.

Juarpamma cOCTOSIHMSL TpPOMHBIX cUCTeM. KOHIIEHTpAaUMOHHBII TPEYroJIbHUK.
N3otepmuueckoe ceyenue. [IpaBuiio oTpe3koB. DKCIEPUMEHTAIbHbBIE METOJIbl MOCTPOCHHS
auarpamMm  coctosiHus.  Meton  auddepeHnuanbHO-TePMUYECKOro  aHanuza.  MeTon
TepMUYECKOro aHanu3a. Meroa oTxkura u 3akanku. lloctpoeHue auarpamMm COCTOSHMS
METOJIOM M3y4yeHus (¢u3nueckux cBoicTB. IlocTpoeHue auarpamMm COCTOSHUSL METOJOM
PEHTIeHOBCKOro (ha3oBoro asanusa. [IpuMep MHOCTpOeHHs auarpamMMbl COCTOSIHUS JUIS
CHUCTEMBI CBUHEL] —CYpbMa TEPMHUUYECKUM METOJIOM.

Temnoemkocts MetaioB. Kiaccudeckast Teopust TEIIOEMKOCTH 3akoH /J[roioHra u
IItn, KsaHTOBasg TeOpHUs TEIUIOEMKOCTH TBEPAOTO Tela MO OHHIUTEHHY. Teopus
TeruioeMKkocTH Jlebas. XapakTepuctuueckas Temmeparypa.

Bkraz B TEMI0eMKOCTh CBOOOIHBIX 3JEKTPOHOB. METO b M3MEPEHHSI TEIIOEMKOCTH.

TemoBoe pacimimpeHHe METalIoB MU METOJBl €ro M3MepeHui. TeronpoBOIHOCTb
MeTajuioB. BKilag 37I€KTpOHOB NPOBOJMMOCTH METAUIOB B TEIUIONPOBOJHOCTH. MeTosl
U3MEpPEHUS TEIUIONPOBOHOCTH.

OneKTponpoBOJHOCTE MeTaioB. Kiaccuueckas Teopus 3JIEKTPOIPOBOAHOCTH
MeTauoB. TpyTHOCTH KJIaCCUYECKOW TEOPUHU ANIEKTPONPOBOIHOCTU. [IoHATHE O KBAaHTOBOM
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TEOPUM DJIEKTPOIPOBOJHOCTH METAUIOB. MeEXaHU3MBbl PACCESHUSA DIIEKTPOHOB. BiusHue
ne(eKkToB  KPUCTAIMYECKOTO0  CTPOSHMs, Hakliena, TIOCTOPOHHUX IpHMeced Ha
JIEKTPUYECKOE CONPOTUBJIEHUE METAUIOB. 3aBUCUMOCTbD 3JIEKTPOCONPOTUBIIEHUSI METAIJIOB
oT TeMieparypsl. CBEpXIPOBOAUMOCTb.

CpoiicTBa KOHTakTOB MeTaioB. (CBOCTBa KOHTaKTa METaJUI-IIOJIYIIPOBOJHUK U
IIOJIYIIPOBOJHUK-TIOJIYIIPOBOIHUK. TE€pPMOIIIEKTPUYECKHE CBOWCTBA METAJJIOB: TEPMO-3.1.C.,
addexkr [lenpThe, 3pdexkt Tomcona. ['aTpBaHOMAarHUTHBIC M TEPMOMATHUTHBIC SBJICHHUS.

MarHuTHbIE CBOWCTBA METAUIOB W CIulaBoB. Kiaccudukamusi MeTauioB 10
MarHuTHbIM cBoicTBaM. DeppomarHetusMm B Metayiax. JlomenHas crpykrypa. Kpusas
HaMarHU4MBaHUs. MarHUTHBIA TUCTEPE3UC. MAarHUTOCTPUKIMS ¥ MarHUTOYNpPYruit 3G exT.
Merto1bl MCCIIETOBAHUI MarHUTHBIX CBOKMCTB METAJIIIOB

IIpuMepsI TECTOBBIX 3a1aHUI

wh e

Vkaxurte nByxda3Hble 00J1acTH

o
|
| I
| I
| I
| I
| I
1 2 3 H
| | a pUCYHKE NPOBHIEHA MUKPOCTPYKTYpa
| I
] 1
1. TBepaoro pacTeopa
A B .
2. MEXaHMYCCKHI cMecH
4. Bce obnacTn nByxQazHbl 3. aMmopdHOro coeuHeHus

5. HeT nByx(a3HBIX 00JIacTeH

WN -
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Ha pucynke npuBejeHa 3aBUCUMOCTb CBOOOIHOM 3Hepruu F ot
TeMIIepaTyphl.
1. Kpusas 1- COOTB. )KHAKOCTHU, 2-KPUCTAILTY
2. KpwuBas 1- cOOTB. KpUCTaILTY , 2-)KUIKOCTH
3. OTH KpUBBIC HUKAKOTO OTHOLICHUS K )KUAKOCTH U
KpUCTaJITy HE UMEET.

F

Hwxe npusenens! kpusble oxnaxaeHus. Kakue us
HUX COOTBETCTBYIOT 3KCIIEPUMEHTAIBHO
Ha0IrI01aeMBIM KPUBBIM?

1)1,2 2)1,4 3)23 4)34 5)24

Ts
2
t t
T T \
Ts Ts
3 4

t t+

ATOMBI B METAJUIaX YJAEPKUBAIOTCSA B
ITOJIOKEHUAX PABHOBECUH 3a CUET:

1. Cun B3auMOJENCTBUS HOHOB.

2. Cun, KOTOpBIE MOSIBIISIIOTCS TIPU
KOJIJICKTUBH3AIIUN AJIEKTPOHOB.

3. Cun A1epHOTO MPOUCXOKIACHUS.
4. 3a cuet Ban-nep-BaanbcoBbix cun

[TonukpucTamt mpeacTaBiIsieT co0oit:

1. OGpa3zoBanue, COCTOSAIIEE U3 OJHOTO KPUCTAILIA.
2. OOpa3oBaHME U3 Xa0THYCCKH PACTIONIOKEHHBIX
aTOMOB.

3. OOGpa3oBaHHe, COCTOSAIIEE U3 OOBIIIOTO
KOJIMYECTBA XaOTUICCKH OPUECHTHPOBAHHBIX
MOHOKPHCTAIIJIOB.

4. O6pa3zoBaHue, COCTOSIIEE U3 OOJBIIOTO
KOJINYECTBA MOHOKPUCTAJUIOB OPHEHTHPOBAHHBIX B
OJTHOM OTIPEJICIICHHOM HalpaBJICHHUE.

Kpurtepuu onieHKku npu TeCTUPOBAHMU:

0 GayyI0B BBICTABISETCS CTYNIEHTY, €CJIM CTYJIEHT OTBETUJI HETIPABUIIHLHO Ha BOIIPOC
1 Gamnn BbICTaBISETCS CTYACHTY, €CIH CTYICHT OTBETUJI IIPABWJILHO Ha BOMPOC
Tect cocrout u3 25 Bonpocos. Mtorossriit 6amt npuBoauTcs B 10-Tu Ga/IbHYIO CHCTEMY

Bomnpoce! 11 mpoBeeHus1 3K3aMeHa.
MeTauisl B epUOIMYeCKO Ta0uie 3eMeHTOB. CTpoeHHE IEKTPOHHBIX 000JI0YeK
MeTaiuioB. Kiaccudukanus MeTayuioB. 30HHAs CTPYKTYpa METAJIOB
Kpucrannndeckoe CTpoeHHE METAUIOB M CILIABOB. Jle(eKThl KPHCTALIMYECKOTO
CTPOCHUS. DKCIIEPUMEHTAIBHBIC METO/IbI U3YYCHUS KPUCTAILTMUECKOW CTPYKTYPhI METAIIOB

U CILJIABOB.
CrpoeHne  pealbHbIX  METAIMYECKMX  KpuctaywioB.  [lonmmkpucrannndeckas
crpykrypa. Tekcrypa. BnusHHMEe  MUKpPOCTPYKTypbl Ha  (U3MYECKHE  CBOMCTBa.

MeTaJ'IJIOFpa(bI/I‘-ICCKI/IC MCTOAbI U3YUCHUA MUKPOCTPYKTYPhI METAJJIOB U CIJIABOB.
KpI/ICTaJ'IJ'II/ISaL[I/IH. MexaHu3M KpHUCTaJLJIN3allhHU. (DaKTOpLI, BJIMAIOIIHUE Ha IIpOLECC

KpuCTaJlJIN3alluH. KpI/ITI/I"IeCKI/Iﬁ pa3Mmep. T'omorennas u IreTCPOrcHHasl KpUCTaJLJIN3alusl.

cDOpMEl U pa3MCp KpHUCTAIIOB. HpI/IMCHCHI/IC MOHOKPpHCTAJIJIOB Ha IIPAKTHKE. Metoasl

BbIpalllUBaAHUSA MOHOKPHUCTAJIJIOB
CTpOeHI/Ie CIUIaBOB. MexaHn4ecKkas

CMECCh. TBCpI[BIC PacTBOPbl 3aMCUICHUA U

BHCAPCHU. OFpaHI/I‘{CHHBIC U HCOTPpAHUYCHHBIC TBCPALIC PACTBOPHI. yHOpHI[O‘-ICHHBIC
TBCPABIC PACTBOPHI. 9JICKTpOHHBIe coequHEHNA. XUMHUUYECKOE COeIUHEHHUE.
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TepMoauHaMuKa METANIOB M CIUIABOB. YCIIOBHE paBHOBecus (a3. XUMHUYECKHA
noteHuain. ['eomeTpudeckas WILTIOCTpanus ycioBusi paBHoBecus. [lpaBuio ¢as.

Juarpamma CcOCTOSIHUSL JJIsl  CILUIABOB C HEOIPAHMYEHHOM PpPacTBOPUMOCTHIO
KOMIIOHEHT B TBEPJAOM U JKUJKOM COCTOSHMSX. Jluarpamma cOCTOSIHMSL Ui CILIABOB,
00pa3yIomMX MEXaHWYECKHE CMECH B TBEPIOM COCTOSHHMM U TOJHOCTBIO PAacCTBOPUMBIX B
KUJKOM COCTOSIHUM. /lnarpamma COCTOSIHUS JJIsl CUCTEM C OIPaHUYEHHOMN pacTBOPUMOCTBIO
KOMIIOHEHT B TBEPJOM COCTOSIHUM U TOJHOCTBIO PACTBOPUMBIX B KUJIKOM COCTOSIHHU.
Jluarpamma COCTOSIHUS Ul CUCTEM C IIPEBpAIIEHUSIMH B TBEPAOM cOCTOsHUU. [{unarpamma
COCTOSTHUS CHICTEM C TIPOMEKYTOUHOM (ha3oi. J[marpamMmma cocTaB-cBOKCTBO.

JlmarpaMma COCTOSIHMSL TpPOMHBIX CHUCTEM. KOHIIEHTpAallMOHHBIM TPEYrOJIbHUK.
N3otepmuueckoe ceyenue. [IpaBmiio oTpe3koB. DKCMEPUMEHTAIbHBIE METObI MOCTPOCHUS
auarpamMm  cocTosiHMs.  Meton  aud@epeHuuanbHO-TEpMUUECKOro — aHanusza. Meton
TepMHUYECKOro aHaiu3a. Meton oTxkura u 3akanku. IlocTpoeHue nuarpaMMm COCTOSTHUS
METO/IOM H3y4YeHMs] (pu3ndeckux cBOMCTB. [locTpoeHue nuarpaMm COCTOSIHMSI METOJI0M
PEHTTeHOBCKOTO (a3oBoro ananusa. llpumep MHOCTpOEHHUs AMArpaMMbl COCTOSTHUS JUIS
CHCTEMBI CBUHEI] —CypbMa TEPMHUUYECKUM METOJIOM.

TennoemkocTs MeTaimioB. Kiaccuueckasi Teopusi TeIIOeMKOCTH 3akoH J[royoHra u
[Itn, KBaHTOBas Teopus TEIUIOEMKOCTH TBEPAOro Tena Mo OWHIITEHHYy. Teopus
tertoeMkocTu Jlebas. Xapakrepuctuueckasi TeMmeparypa.

Bxuiag B Tem10eMKOCTh CBOOOTHBIX 3JIEKTPOHOB. MeTO/1bI H3MEPEHHUS TEIIOEMKOCTH.

TemoBoe pacumivpeHre METajiIoB U METOJbl €ro u3MepeHui. TermmonpoBOIHOCTD
MeTaioB. Bkiiaj 37meKTpOHOB MPOBOJMMOCTH METAUIOB B TEIUIONPOBOJHOCTb. MeTobl
M3MEpEeHUs TeIIONPOBOIHOCTH.

ONEeKTpONPOBOIHOCT, MeTauioB. Kiaccuyeckas Teopus 3IEKTPONPOBOJIHOCTH
MeTaJUIOB. TpyJHOCTH KIACCHYECKON TEOPHUU AIEKTPONPOBOAHOCTH. [[OHSATHE O KBAaHTOBOM
TEOPUU DJIEKTPONPOBOJHOCTH METAUIOB. MeXaHU3MBbl pacCesHUsl 3JIEKTPOHOB. BnusHue
NeQeKTOB  KPUCTAIMYECKOTO  CTPOEHUS, Hakjena, IOCTOPOHHUX TpuUMeced Ha
JNEKTPUYECKOE COMPOTUBICHUE METAJUIOB. 3aBUCUMOCTh 3JIEKTPOCOIPOTUBIIEHHUS METANIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

CBoiicTBa KOHTAKTOB MeTaJIoB. CBOMCTBA KOHTAKTAa METAJLI-NIOJIYIPOBOJHUK U
[IOJIYITPOBOJHUK-TIOJIYIIPOBOHUK. TEepMO3JIEKTpUYECKUE CBOWCTBA METALUIOB: TEPMO-3.1.C.,
saddexr [lenpThe, adpdext Tomcona. ['anpBaHOMAarHUTHBIE K TEPMOMATHUTHBIE SIBJICHHUS.

MaruutHble CBOWCTBa MeETaJUIOB U cIulaBoB. Kiaccudukamnuss MeETaioB IO
MarHuTHeiM cBoiictBaM. DeppomarHerusm B Metamiax. [lomeHHas crpykrypa. Kpusas
HaMarHU4YMBaHUsA. MarHuTHbIN ructepe3uc. MarHUTOCTPUKIMS U MarHUTOYIpYyruil 3¢dext.
MeTtoap!l nccneaoBaHUI MarHUTHBIX CBOMCTB METAJIJIOB

HpHMep 9K3aMCHAIIlMOHHOI'O Oounera 1o JUCHHUITIIINHEC

MunucrepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepanuu
OI'bOY BO «bamkupckuil rocy1apcTBEHHbI YHUBEPCUTETY
DU3UKO-TEXHUYECKUN HHCTUTYT
Kadenpa obmeit puznku

3K3AMEHAIIMOHHBINA BUJIET Ne 1
o AuCUUIIMHE «DU3UKA METAJIOB U CIJIABOB»
Hanpagnenue 03.03.02 «®U3NKA»
[Mpoduns «udpoBbie TexHOAOTHH B GU3HKE PYHKIIMOHATBHBIX MATEPUATIOB
»
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1. Kpucraminueckoe CTpOSHHE METAJIOB U CIJIABOB. DKCIIEPUMEHTANIbHbBIC
METObI U3YYEHUS KPUCTALITNYECKOU CTPYKTYPBHIL.
2. MargurHble CBOMCTBA METAJUIOB U CILIABOB.

3aBenyromuii kadeapoit C’f%‘_/ banamanos M.X./
(momuch) (®.1.0.)

Kpumepuu ouenku ona sxzamena (6 d6annax):

- 25-30 dannoe svicmasnsemcs cmyoenmy, eciu Cmyoenm Odjl NoJHble, PA3eepHymble
omeemvl Ha 6ce meopemudecKkue SONpPOCLL Ouiema, NPOOEMOHCMPUPOBATl 3HAHUE
@DYHKYUOHANBHBIX  803MOJCHOCMEU,  MEPMUHONIO2UU,  OCHOBHLIX — IJEMEHMO8,  YMeHue
NPUMEHAMb meopemudecKue 3HaHUus npu 6bINoJAHeHuu npakmuyeckux saoanuu. Cmyoenm
0e3 sampyoHeHuti omeemunl HA 6ce OONOJIHUMmMeNbHble 8onpocwl. llpakmuyeckas uacmo
pabomwl 8bINONIHEHA NOIHOCMbIO 6e3 HeMmOoYHOCmell U OUUOOK,

- 17-24 6annoe svicmasnsiemcsi cmyoeHmy, eciu CmyOeHm pPAcKpbll 6 OCHOBHOM
meopemuyecKue B0npocsl, OOHAKO OONYWEHbl HEMOYHOCMU 8 ONpeoeleHUul OCHOBHbIX
nousmuu. Ilpu omeeme Ha dononHumenvHsvie 60NPOCyl OONYUleHbl HeOOoIbUIUE HeMOYHOCTU.
Ilpu évinonnenuu npakmudeckou yacmu pabomol OONYueHbl HeCcyujecmseeHHble OUUOKU,

- 10-16 6annos evicmasnsemcs cmyoewmy, eciu npu omeeme HA MeopemuyecKue
80NPOCHL  CMYOEHMOM OONYUWEHO HECKONbKO CYUWECMBEeHHbIX OWUOOK 6 MOJIKOSAHUU
OCHOBHBIX nOHAMUL. Jlocuka u nornoma omeema cmpaoarm 3aAMeMmHbIMU USLAHAMU.
3amemnvr npobenvi 6 3HAHUU OCHOBHBIX Memooos. TeopemuuecKkue 60NPOCLL 8 UYENOM
U3TI0JHCEHbl 0OCMAMOYHO, HO C Nponyckamu mamepuana. Hmeromcs npuHyunuaivHvle
owubKY 6 N02uKe nocmpoeHus omeema Ha eonpoc. CmyoeHm He pewiun 3a0a4y uiu npu
peuieHuu 0onyuiensl epyovle OumUOKU;

- 1-10 6annoe svicmasnsiemcs cmyoenmy, eciu omeem HA MmeopemuyecKue 80npocwvl
ceudemenbcmeyem O HEeNOHUMAHUU U KpatiHe HeNOIHOM 3HAHUU OCHOBHLIX NOHAMUU U
Mmemo0os. ObHapyicusaemcs omcymcmeue HAGbIKO8 NPUMEHEHUs MmeopemudecKux 3HaAHUll
npu BbINOIHeHUUu npakmudeckux 3adaunuu. Cmyoewm He cMo2 Omeemums HU HA OOUH
OONONHUMENbHBILL 80NPOC.

[TepeBon onerku u3 100-0ambHON B YeThIpeX0aIbHYIO IPOU3BOAUTCS CIICAYIOITUM
o0pazom:

-otinyHO - 0T 80 10 110 6amnoB (Briarouast 10 moompuTebHBIX OAIIOB);

-xopotio - oT 60 10 79 6anos;

-yIOBIIETBOPUTEIHHO - OT 45 10 59 Gamnos;

-HEYJOBJIETBOPUTEIHHO - MeHee 45 6aioB.

KpuTepuu onieHKH 1o co6ece;,0BaHUI0, JONYCKY K JIAaOOPATOPHbIM pab0OTaM U K
3alUTe OTYETOB

5 6annoe evicmagnaemcs cmyoenmy, eciu cmyoenm 0ajl NojHble, pa3eepHynvle Omeemsvl Ha
6ce meopemuyecKue 0NPocsl bunrema, nPoOemMoOHCMpPUpPOBal 3Hanue QYHKYUOHANTbHBIX
803MOJACHOCIEU, MEPMUHONOUU, OCHOBHBIX ITIEMEHINOE, YMEHUE NPUMEHAMb
meopemuuecKue 3HaHUus NPU bINOIHEeHUY npakmuyeckux sadanuu. Cmyoenm 6e3
3ampyoHenull omeemusl Ha 6ce OONOIHUMebHble 60npochl. IIpakmuueckasn yacms pabomul
8bINOIHEHA NOTHOCMbIO 63 HemoYHOCmel U OUUOOK,

4 6anna evicmasnaemcs cmyoenmy, eciu cmyoOeHn pacKkpblil 8 OCHOGHOM meopemuiecKue
80NPOCHI, 0OHAKO OONYWEHbl HEMOUYHOCIU 6 OnpedeNeHUU OCHO8HbIX noHamuil. IIpu omeeme
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Ha 0ONOAHUMENbHbIE 6ONPOCHL OONYUeHbl Hebonvuiue Hemounocmu. Ilpu evinonnenuu
NPAKmu4ecKkoll 4acmu pabomuvl 00Ny ujeHvl HeCyueCmeeHHble OUUOKU,

3 banna evicmasnsiemcs cmyoeHmy, eciu npu omeenme Ha meopemuiecKue 60npochl
CcMyOeHmom OONYUjeHo HECKOIbKO CYUWECMBEHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHBIX
nousmuil. Jlocuka u notHoma omeema cmpaoaron 3aMemHbLMU U3bIHAMU. 3aMemubl
npobenvl 8 3HAHUU OCHOBHBIX Memo008. TeopemuuecKkue 60npoCsl 68 YEIOM U3LONHCEHbL
00CMAmMOYHO, HO ¢ NPONYCKamu mamepuaia. Mmeromes npuHyunuaivbhvlie OuUOKU 8 102UKe
nocmpoenus omeema na eonpoc. Cmyoenm He pewiul 3a0ayy Ui npu peueHuu 0onyujeHbl
2pybvie owmuoKu,

0 6annoe svicmasnsiemcs cmyoenmy, eciu Omeem Ha meopemuyeckie 0nPocyl
c8udemenbCcmeyen 0 HeNOHUMAHUU U KPAtiHe HeNOTHOM 3HAHUU OCHOBHBIX NOHAMUL U
memooos. ObHapyIcusaemcsi Omcymcemesue Ha8blk08 NPUMEHEHUs. MeoPemu4ecKux 3HAHUlL
npu 8bINOIHEHUU npakmudeckux 3a0anuti. Cmyoenm ne cmMoe Omeemums Hu Had 0OUH
OONOHUMENbHBII BONPOC.

4.3 PeiiTMHI-TIVIaH JUCUUILIMHBI (TIPYU HEOOXOJMMOCTH )
PeliTMHr—111aH AMCUMIUIMHBI IPEICTABIICH B IPUJIOKEHNN 2

5. YueOHO-MeToqUYecKOe U HH(OPMALIMOHHOE o0ecriedeHne TN CIUTIHHbI

5.1. IlepeyeHb OCHOBHOI U 10TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00X0AMMOM A5
OCBOEHMS THCIUIIHHBI

OcHoBHas1 uTEpaTypa:

1. AnpmyxameToB P.®. dusuka metamnos u ciaBos. Yda, PULL BI'Y, 2013.-260 c.
2. Enudanos I'.11. ®usuka tBepaoro tena. CII6.: «Jlanb». 2011 r. 288 c¢. (5+5 1977 1.
aKk3) https://e.lanbook.com/book/2023#book _name

3. Kurreap, Yapas. Daemenrapaas gusuka tBepaoro teaa / Y. Kurrens ; mep. ¢ aHri.
A. A.T'yceBa .— M. : Hayka, 1965 .— 366 ¢ (8 5k3)

4, IIaBjoB, I1. B. ®u3uka TBepA0rO TENA : y4. mocodue /i By30B 1o crell."dusnka' /
I1. B. [1aBsoB, A. ®. XoxioB .— M. : Beicmias nikoina, 1985, 2000 r .— 384c. (8 +73k3)

5. ®dusnka TBEpJOTO Tena : JabopaTopHbIi MpakTUkyM / o pea. A. @. XoxioBa .— 2-
e u31., ucrp. — M. : Beicmas mikona, . T. 2: ®usnueckue cBoiictBa TBepabix Ten .— 2001
— 484 ¢ (30 7K3)

6. Martyxun, Bagum Jleonnnosuu. dusmka tBepAoro Tena : y4ded. mocodbue / B. JL

MaryxuHn, B. JI. Epmakos .— CII6. ; M. ; Kpacuonap : Jlaub, 2010 .— 224 c. (41 3k3).
https://e.lanbook.com/reader/book/262/#4.

7. V3ydyeHune MarHWTHBIX CBOMCTB (peppoMarHeTMKOB [DIEKTPOHHBIA pecypc| : METOA.
yKa3aHus K BBIIOJHEHHIO JabopaTtopHoil pabotel Nel5 mo snexktpuuectBy / baml'V; coct. P.
®. Anpmyxametos; JI. A. I'abapaxmanoBa .— Ya, 2013 .— 28 c. — DnekTpoH. Bepcus

ned. nmyonukanuu .— JlocTynm BO3MoOKeH uepe3 DIeKTpoHHyto Oubnuoreky bamlV .—
<URL:https://elib.bashedu.ru/dl/corp/AlmuhametovGabdrahmanovalzuchMagSvoystvFerro
mag.pdf.

8. M3yueHne MarHMTHBIX CBOMCTB (peppOMarHeTMKOB Ha BHOPALlMOHHOM MarHUTOMETpE.
W3yueHnne KpuBOW HaMarHWMYMBaHHUA (EPpPOMArHETHKOB OAJUIMCTHUECKUM  METOAO0M
[D7eKTPOHHBIH pecypc] : METOIMYECKUE YKa3aHUs K BBIIIOJHEHUIO Ja0opaTopHbIX paboT Ne§
u Ne9 / Bamkupckuii rocyiapcTBeHHbIH YHUBEpCUTET; cocT. P.dD. AnbmyxameTroB .— Ya :
PULL baml'V, 2017 .— DnexTpoH. Bepcus ned. myonukanuu .— JloCTyn BO3MOXEH uepes
DNEKTPOHHYIO O6ubnuoTeKy bamly —
<URL:https://elib.bashedu.ru/dl/local/ AlImuhametov_sost_Lab 8-9_mu_2017.pdf
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https://e.lanbook.com/book/2023#book_name
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%9A%D0%B8%D1%82%D1%82%D0%B5%D0%BB%D1%8C,%20%D0%A7%D0%B0%D1%80%D0%BB%D0%B7%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2,%20%D0%9F.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?follow+6084+3156%5B1,12%5D+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?follow+6084+3156%5B1,12%5D+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%9C%D0%B0%D1%82%D1%83%D1%85%D0%B8%D0%BD,%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/reader/book/262/#4
https://elib.bashedu.ru/dl/corp/AlmuhametovGabdrahmanovaIzuchMagSvoystvFerromag.pdf
https://elib.bashedu.ru/dl/corp/AlmuhametovGabdrahmanovaIzuchMagSvoystvFerromag.pdf
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Lab%208-9_mu_2017.pdf

JlonotHUTE/ILHASI JIUTEPATYypa;
1. L.K. Bepemarun , C.M.Kokun u nap. «®Pusuka tBepaoro temna», M.: Boicmias
mkona, 2001 r. (23 3k3)
2. bymmanoB, b.H. ®u3nka TBEpAoro Tenma : yded. mocobue crya. mjis BTY30B .— M. :
Beicmn. mik., 1971 .— 224c. (14 3x3)
3.¥Yapr, Y. ®usuka tBepaoro tena / Y. Yapr, P. Tomcon ; mox pen. C. B. Tsabmukosa; mep.c
anri. A. C. [TaxomoBa; b. JI. Cymma .— 2-e m3a. — M. : Mup, 1969 .— 558 c. (12 3k3).
4.BacwireBckuii A. C., A. C. ®usuka tBepA0oro Tena : y4ed. moco0d. s CTyA. By30B, 00yHd.
o TexHud. Hamp. moar. u cren. / A. C. Bacunesckuiit A. C. — M. : Jlpoda, 2010 .— 206
c. (53x3)
5.Beticc, P. ®usuka tBepmoro tena / P. Beficc .— M. : Atomusaar, 1968 .— 456 ¢ (4 3k3)

Metoanyeckne yKa3aHusl K BbINIOJHEHHIO J1a00paTOpPHbIX padoT:
AnbmyxameroB P.®. Meroauueckue yka3aHUsl K BBIIOJHEHHIO JIaDOpaTOpPHOM
paboThI Nel. «M3yuenue pabGoThl MeTammorpau4eckoro MHKpPOCKOIA.
HccnenoBanue pacnpeesieHns 3epeH METaJUIOB MO pa3Mepam.

AnbmyxameroB P.®. Meroauueckue yka3aHUs K BBIIOJHEHHIO JIaODOpaTOpHOH
pabotel  Ne2. «OmnpeneneHue OTHOCHTEIBHOTO cojepkKaHus (a3 CIIaBOB METOJOM
KOJIMYECTBEHHOM MeTasuiorpapum».

AnbmyxameroB P.®. Meroauueckue yka3aHUsl K BBIIOJHEHHIO JIaODOpaTOpHOU
pabotel  Ne3. «M3yuenue (a3oBBIX TMpeBpalieHUs B MeTaUlaX W CIUIaBax
JUJIATOMETPUYECKUM METOJ0M.

AnpmyxameToB P.®. MeTonuyeckue yka3aHUsi K BBITIOJHEHUIO JIa0OPATOPHOM
paboThI N4, «3yueHue TeMmeparypHOW 3aBUCUMOCTH  DIIEKTPUYECKOTO
COTPOTHUBIICHUSI METAJIJIOB U CIJIABOBY.

AnpmyxameToB P.®. Metoauyeckne yKa3aHUsi K BBITIOJHEHUIO JIaOOPAaTOPHOU
pabotel NeS. «BripanuBaHre MOHOKPHUCTAUIOB METAUIOB M CIIJIABOBY.
AnpmyxameToB P.®. MeTonuyeckue yka3aHUsT K BBITIOJHEHUIO JIa0OPATOPHOM
pabotel Ne6. «IlocTpoenue nuarpammsbl (pazoBOro paBHOBECHS ABYXKOMIIOHEHTHBIX
CILUIaBOB TEPMHUUYECKUM METOJIOM.

AnpmyxameToB P.®. MeTonuyeckue yka3aHUsi K BBITIOJHEHUIO JIa0OPATOPHOM
pabotel No/. «/3yueHue MarHUTHBIX CBOWCTB (heppOMarHeTUKOB Ha BUOPALIMOHHOM

MarHuTOMETpe».
AnbmyxametoB P.®. Meroauueckue yka3aHUs K BBIIOJHEHHIO JIaOOpaTOPHOU
paboTsI Ne8  «M3yuenume kpuBOM  HaMarHM4uMBaHus  (HeppOMarHETUKOB

0aIMCTUYECKUM MCTOJOM».

5.2. IlepeuyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn «UHTEepHEeT»
U IPOrPpaMMHOI0 00ecneyeHusi, He00XOAUMBbIX IJI1 OCBOCHHS JUCHUIIIMHBI

1. VueGuble mocoOus, puznyeckuii mpakTukyMm, JeMoHcTpaimu. Kadenpa oOmei
¢uzuku pusdaxka MI'Y um. M.B. JlomoHocosa: http://genphys.phys.msu.ru

2. Y4eOHO-MeTOMuUeCcKre MaTepualbl U 1abopatopHble npakTukyMbl. Kadenpa oOmeit

¢u3ukn HoBocuOupckoro rocyaapcTBeHHOTO yHUBepeureta: http://phys.nsu.ru/ok01/

dwusukam - penoaBaressiM U cTyneHTam: http://teachmen.csu.ru

4. Y4eOHbIe Marepuanbl M0 (PU3MKE - MEXaHWKa, TEPMOJUHAMUKA, JICKTPOIMHAMUKA,

ANEKTPOCTATHKA, OIITHKA, KBaHTOBAs pusuka:

http://www.omsknet.ru/acad/fr_elect.htm

dusnyeckas sHIMKIONEAUS B 5-T1 ToMax: http://www.elmagn.chalmers.se

6. OnexrponHas Oubnanoreunas cucrema. b bamlV. — CobOcTBeHHAs HIEKTPOH-

w

o
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%91%D1%83%D1%88%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%91.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%A3%D1%8D%D1%80%D1%82,%20%D0%A7.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%20%D0%A1.,%20%D0%90.%20%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6084&TERM=%D0%92%D0%B5%D0%B9%D1%81%D1%81,%20%D0%A0.%5B1,1004,4,101%5D&LANG=rus
http://genphys.phys.msu.ru/
http://phys.nsu.ru/ok01/
http://teachmen.csu.ru/
http://www.omsknet.ru/acad/fr_elect.htm
http://www.elmagn.chalmers.se/

Has OMOIMOTEeKa y4eOHBIX U HAYYHBIX 3JICKTPOHHBIX U3aHUH, KOTOpPAsk BKIIOYAET
u3aanus npenojasareneit bamlyY. ABTOprU30BaHHBINA JOCTYI MO HapOJII0 U3 JII0-
Ooii Touku cetu MaTepHeT. Peructpanus B bubnuorexe baml'V, nanpaeimmit
J0CTYI U3 000l Touku cetu Murtepuet. — https://elib.bashedu.ru/

7. DnexTpoHHasi OMOIMOTEYHAsl cCHCTEMa . Y HUBEpCUTETCKasi OMOIMOTEKa OHIalH.
— IlonnoTtekcroBas b/l yueOHBIX U Hay4HBIX JIEKTPOHHBIX U3AaHUNA. ABTOPU-
30BaHHBIN JIOCTYII 110 NaposIro U3 J1to0oi Touku cetu MuTepuer. Perucrpauus B
bubmmoreke baml'V, nanpHelmmii qocTyn U3 M000# Touku cetn HTepHeT. —

https://biblioclub.ru/

8. DnexTpoHHas OMOIMOTEYHAs cucTeMa u3narenbcra Jlans. — [lonHoTEKCTOBAS
B/] yaeOHbBIX 1 HAyYHBIX 3JIEKTPOHHBIX H3AaHUH. ABTOPHU30BAHHBINA JTOCTYI IO
napoJiro u3 Jr000i Touku cetu Muteprer. Peructparus B bubnuoreke baml'V,
JTambHEHIHI 10CTyn U3 1000 Touku cetr MuTtepuer. — https://e.lanbook.

com/

9. DnexrponHsbIi Katanor bubmnorekn bamlyY — CrnpaBouHO-TIONCKOBBIN ara-
pat OubnnoTeku. Bkitoyaer B ce0s crcTeMy KaTajloroB U KapTOTEK, CIIPaBOYHO-
oubmmorpaduueckuii poua. — http://www.bashlib.ru/catalogi/

6. MaTepuajabHO-TEXHUYECKAsl 0a3a, HeOOX0AUMAas ISl OCYIIeCTBIEHUSI

00pa3oBaTeILHOIO NPOIleCcca MO JUCIHUILINHE

MaTepI/IaJILHO-TGXHI/ILIGCKa}I 6333,

HGO6XOI[I/IMaH 1 OCYIICCTBIICHUA

O6p&30BaTeJILHOFO mponcecca 1mo AIMCHUININHC MpUBEICHA B Tabnmie:

HauMmenoBauue Bun zaparui HanmenoBanne o60pynoBaHus, IpOrpaMMHOTO
CTEeUATN3UPOBAHHBIX obecreuerus
ayIUTOpUH, KaOMHETOB,
nabopaTopuit
1 2 3
Bonasiias (bplgplqe(;l(a;{ Jlexuun Jocka, KOMIIbIOTEP, MYIBTUMEIUNHBIN IPOEKTOP,
aymuropus 02 OKpaH
IIporpammuoe obecnieueHue:
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JInnensus OLP NL Academic
Edition, 6eccpounas. JTorosop Ne 104 ot
17.06.2013 r.
2. Microsoft Office Standard 2013 Russian.
JIunensust OLP NL Academic Edition, 6eccpounas.
JoroBop Ne 114 or 12.11.2014 r.
yueOHast ayauropus 309 JlaboparopHbie JlabopaTopHas paGora Nel. «M3yderme paboTs
JUTSI IPOBEJICHUS 3aHATUN 3aHSTHS MeTautorpaduueckoro Mukpockormna. MccnenoBanme

m1a60paTOPHOTO THUTIA
«JlabopaTopus 17637191
METAJUIOB U CILTABOBY

pacripeseneHus 3epeH METalIoB 110 pa3Mepam» B
COCTaBe:

Muxpockor metamutorpadudaecknit MUM-7;
KommiekT nccnemyemsix 00pa3Ios;

JlaGopaTopHasi paGora Ne2

«OmnpeneneHre OTHOCUTENBHOTO cofepkaHus (a3
CIIJIaBOB METOJIOM KOJTMYECTBEHHOH
Metaorpadum» B cocTase:

Mukpockon metayutorpagudeckniit MUM-7,
KommiekT nccnenyemsIx 00pasIos;
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https://elib.bashedu.ru/

JlaGopaTopHasi paGota Ne3 B cocTaBe

«M3y4yenune (a3oBBIX MpEBpaIIeHHUs] B METaIax U
CIJIaBax JUJIaTOMETPHYECKUM METOIOM» B COCTaBe:
Junaromerp Ha ocHOBe pubopa BK;
JlabopaTopHBIii aBTOTpaHCHOPMATOP;
Hcrounuk nutaHus;
BonsT™etp nmdposoit B7-21

Habop uccnenyeMbIx o0pasIios.

JlabopaTopHasi pa6ora Ned B cocTaBe

«3y4yenue TeMIiepaTypHOH 3aBUCHMOCTH
JJIEKTPUUECKOTO  CONMPOTHBIICHUSI  METAJUIOB U
CIIJIaBOBY.

YueOHBIE cTeHI ¢ HaboOpoM  HEOOXOAMMBIX
METAJIJIOB U CILJIABOB:

Mynstumerp M8906:

Uctounuk nutanus BCA-5K:

Tepmonapa:

W3amepurens nudporoii E7-12

JlabopaTopHasi pa6ora NeS B coctaBe

«BpIpamBanue MOHOKPHCTAJIIIOB
METAaJIJIOB U CIIJIAaBOBY» B COCTaBE:

Creng TS BBIpALTUBAHUS
MOHOKPHCTAJIIOR;

Taxomerp uudp TL-3M

HcTO4HNK IOCTOSIHHOTO TOKA

Ha6op HEo6x0iMBIX 00pa3IoB, aMITyIT;

Bonbsrmerp B7-21,

HcToYHMK MUTaHKSA T1€YH.

JlaGopaTopHasi pagora Ne6 B cocraBe
«Iloctpoenne  mmarpammsl  (a3oBOro
paBHOBECHS JBYXKOMIIOHCHTHBIX CIIJIaBOB
TEPMHUYECKUM METOIOM)» B COCTaBE:

DneKTpudecKkas neys;

JlabGopaTopHbIit aBTOTpaHChOPMATOD;

BonsT™erp B7-21;

Tepmonapa XpoMemb-aToMelb;

Awmrniepmerp;

Habop Heo6X0IMMBIX CILIaBOB.

JlaGopaTopHasi paGota Ne7 B cocTaBe

«3yuenune TEMIIEPATYPHOI 3aBUCUMOCTHU
3JEKTPUUECKOT O CONPOTHUBIICHNUS
MOJIYTIPOBOAHUKOB» B COCTaBE:

Cren ma60paTOPHBIA yueOHBIN c
MOJIYTIPOBOAHUKOBBIM 00pa3IoMm;

Mynstamerp M8906:

Hcrounnk mutarns BCA-5K:

Tepmonapa:

UzmepuTens mudposoit E7-12

JlaGopaTopHasi paGota Ne7 B cocTaBe
«3yuyeHne MarHuTHBIX CBOMCTB
dbeppoMarHeTHKOB Ha

BI/I6paHI/IOHHOM MAarauToMeTpeE».
BuOparmonHas roioBka;

OnekrpoMaraut OM1;

BometMmerp B3-7;

YHuBepcallbHbIi HCTOUHUK uTaHus Y UIIL;
I'eneparop ®578

BomnetMmerp cenextuBrbii TT1301;

19




Munnuamnepmetp 566

Ipubop 43101;

JlaGopaTopHasi paGota Ne8 B cocTaBe
«3ydeHne  KpUBOW  HAMarHHYMBAHUS
(heppoMarHeTHKOB OaIUTHCTHYCCKIM
METOIOMY.

nctounuk mutanus MASTECH HY 3005 D-2;

Conenownp;

Mara3uH COnpOTHBIICHUI;

Habop uccnenyembix (heppoMarHeTuKoB;
Bammucriuecknii rarpBaHOMETP;
AmMniepMmerp.

Texnnka:

[MepconanbHbIi KOMITBIOTEP B cocTaBe Intel (256M0,
80ro)

MonnTop Flatron L1918

[Mepconanpubiit kommbroTep Intel Pentium (1gb
03Y, 80ro)
Momnutop Acer AL1716

[TporpammHoOe obecriedeHue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JInnensust OLP NL Academic
Edition, 6eccpounas. Jlorosop Ne 104 ot
17.06.2013 r.

2. Microsoft Office Standard 2013 Russian.
Junensust OLP NL Academic Edition, 6eccpounast.
Horoeop Ne 114 or 12.11.2014 r.

[Mpunrep Kyocera FS -1040

Habop uccnenyempix o6pa3ios

yueOHass — ayauropus  Juis [IpakTruyeckue Jocka, men, COOpHUKH 3a/1a4, KaJbKYJISATOp

HPOBECHUS BAHATHH | sqparis

CEMHHAPCKOr0 THIA:

aymuropun Ne 322 wmmm Ne

324 wmun Ne 318 (dusmar

KOpITyC)

UuranbHBIN 3an Nel | CamocrosiTensHast Hayunplii u y4eOHbIN (poHI, HaydHas HEPHOIUKA,

(TmaBHBIN KOpIIyC, 1 3TAXK) pabora K (monoGmox) - 3 mwr, Wi-Fi moctyn st
MOOHMIIBHBIX YCTPOICTB, HEOTPAHUICHHBIN TOCTYII K
OBC u b]I; KoinuuecTBO MOCaI0YHBIX MecT — /6.

Uwuraneaenii 3a1 Ne2 (kopiryc | CamocTosTenbHas Hayunplii 1 y4eOHbIN (poHI, HaydHas HEPHOIUKA,

¢dusmaTa, 2 3TaxK) pabora Wi-Fi  moctym mms  MOOWIBHBIX — YCTPOWCTB,
HeorpaHmyeHHbIH noctyn kK ObC u B/l; xommaecTBo
rnocamgo4yssix mect — 50.

Uwuranerserii 3a1 Ne4 (koprryce | CamocTosTenpHas Hayunsrit u yueOHBIA (QOHI, HAay4dHAs MEPUOANKA,

ouodaxa, 4 FTaK) pabota HeorpaHmdeHHbIH noctyn kK ObC u B/l; xommuecTBo

rnocamgo4ysbix mect — 60.

ITpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YUPEXEHUE BBICIIEI'O OBPASOBAHUS
«BAIIKMPCKUU I'OCYTAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI
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aucuuiabl GU3NKA METAJLJI0B M CILIABOB Ha 7 ceMecTp
(HauMeHOBaHUE JTUCIUTUTHBI)
OuHas

(dopma obyueHus

Buna pa6orsi O0beM THCUMITHHBI
O6mas tpynoemkocts auctutuinabl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB HA KOHTAKTHYIO padOTy C MPENo aBaTesIeM: 110
JIEKIHI 18
MPAKTUYECKUX/ CEMUHAPCKUX 18
71a00PaTOPHBIX 72
KOHTpPOJIb camocTosTenbHoU padoTsl (KCP) OKP 1.7+27

Jpyrux (rpynmnoBasi, ”HIUBUyallbHasi KOHCYJIbTALUs U UHbIE BUbI
y4eOHOM JIeATeTLHOCTH, MPeyCMaTpUBaroIue paboTy 00y4JaroIuXcs ¢
MIPENOABATEIIEM )

Y4eOHBIX 4acOB Ha CaMOCTOSITEbHYIO padoTy oOyuatonuxcs (CPC)
BKJIIOYAsl MOATOTOBKY K 3K3aMeHY/3a4eTy 7.3

®dopma(bl) KOHTPOJIS:
sK3ameH___ [ ceMecTp

4. Conep:kaHue IMCHUIUIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3/ejiam), ¢ yKazaHueM
OTBEJE€HHOI0 HA HUX KOJIMYECTBA aKaJeMHUYeCKUX WIH ACTPOHOMHUYECKHUX YACOB U
BH/IOB Y4eOHbIX 3aHATHI
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/o

Tema u conepxanue

dopma n3ydeHHsI MaTEePUANIOB: JICKIIUH,
MPAKTUYECKHUE 3aHATHS, CECMUHAPCKUE 3aHATHS,
n1abopaTopHbIe pabOThI, CAMOCTOSTEIIbHAS paboTa
U TPYZIOEMKOCTH (B Yacax)

OcHoBHas 1
JOTIOTHUTEIbHAS
JTUTEepaTypa,
peKoMeHyeMas
CTyJeHTaM (Homepa
13 CITHCKA)

3agaHus 1o
CaMOCTOSITEIIbHOM
pabote
CTYJCHTOB

®opma TeKyliero
KOHTPOJIS
yCIIEBAEMOCTHU
(KOJIJIOKBUYMBI,
KOHTPOJIbHBIE
paboThl,




KOMIIBIOTCPHBIC

JIK ITP/CEM JIP CPC
TECTHI U T.I1.)
2 3 4 5 6 7 8 9

Monyas 1. 2 [2]: 81.1-1.10 [3]:84,6,7 CobecenoBanue
Meranibl B JIOIIYCK K
MEepUOIUYECKON  Tabnuie nabopaTopHOi
AJIEMEHTOB. Crpoenue paborte, 3amura
AIIEKTPOHHBIX  000JI0YEK OTYETOB
MeTayuioB. Knaccugukarms TECTUPOBAHUE
METaJIJIOB. 30HHas
CTPYKTYpa METaJIIOB
Kpucrammaeckoe 2 [2]: 81.11-1.12 [3] :88,9,12 CobecenoBanue
CTPOCHHE METAIJIOB U [3]:82,7-10 JIOITYCK K
crutaBoB. JledekTor [5]:81.2,1.3,1.41 nabopaTopHOH
KPHUCTAJUTNIECKOTO pabore, 3ammuTa
CTPOCHHSL. OTYETOB
DKCIepHUMEHTAIbHbIC TECTUPOBAHUE
METO/bI U3yIEeHUS
KPHCTAJUINYECKOM
CTPYKTYpPbI METAJUIOB U
CIIJIABOB
CtpoeHue peaabHbIX 2 20 [2]: 81.13,1.14 CobecenoBanue
METaUTHYECKUX JIOIYCK K
KPHCTAJUIOB. 71a00paToOpHOi
[Monukpucranamyeckas pabore, 3amura
crpykrypa. Tekcrypa. OTYETOB
Bnusinue MUKpOCTPYKTYpBI TECTUPOBAHUE

Ha (QU3UUECcKue CBOMCTRA.
Merannorpaduueckue
METO/IbI U3yYECHUS

MHUKPOCTPYKTYPBI
METaJJIOB U CIIJIABOB.




Kpucrammusarus. [2]: 81.15--1.18 CobecemoBanue
Mexanu3zm JIOITYCK K
KpUCTAJUTH3ALIUH. nabopaTopHOr
@DaxTopsl, BAUAIOLINE HA paborte, 3amura
MIPOLIECC KPUCTAIUIU3AINH. OTYETOB
Kpurnueckuii pazmep. TECTUPOBAHUE
l'omorennas u

reTeporeHHas

kpucraumsanus. Popma u

pa3Mep KpHUCTaJlIoB.

[Ipumenenne

MOHOKPHCTAJIJIOB Ha

npakTuke. MeTo sl

BBIpAIIMBAHUS

MOHOKPHUCTAJJIOB

CTpoeHHeE CIUIaBOB. 0.3 [2]: §82.1-2.6 CobecemoBanue
MexaHuveckasi CMeCh. JIOTYCK K
TBepabie pacTBOPHI nabopaTopHOU
3aMEeIIeHUs U BHEAPEHHUSL. pabote, 3amura
OrpaHvyeHHbIE U OTYETOB
HEOTI'PaHUYEHHBIE TBEPAbIC TECTUPOBAHUE
pacTBOPBI.

YopsagoueHHbIE TBEPbIE

pacTBOpPBL. DIEKTPOHHBIE

COeIMHEHUS. XUMUYECKOE

COCIMHEHHNE

Monyas 2 1 [2]: §3.1-3.3 CobGecenoBanue
TepmoMHaMKKa METaIOB JIOIYCK K

U CIUIaBOB. Y CJIOBHE nabopaTopHOM
paBHOBecus ¢as. pabore, 3ammuTa
XUMHUYECKUH TTOTECHIIUA. OTUYETOB
I'eomerpuueckas TECTUPOBAaHUE

HIUTIOCTpalua YCJIOBUS




paBHoBecus. [IpaBuio ¢as.

JnarpamMma COCTOSIHUSA JUIs
CILJIABOB C
HEOTrpaHWYEHHOU
pacTBOPUMOCTBIO
KOMITOHEHT B TBEPAOM U
KHUJIKOM COCTOSTHUSIX.
JwnarpamMmma cOCTOSIHUS TSt
CIUIaBOB, 0Opa3yoINX
MEXaHUYECKHUE CMECH B
TBEPAOM COCTOSIHUH U
MOJIHOCTHIO PACTBOPUMBIX
B )KHJIKOM COCTOSIHHH.
JnarpaMmma cOCTOSTHUSA IS
CHUCTEM C OTPAaHUYECHHOM
PacTBOPUMOCTBIO
KOMIIOHEHT B TBEPJOM
COCTOSIHUM U MOJHOCTBIO
PacTBOPUMBIX B KUJIKOM
cocTtostHuM. [[narpamma
COCTOSIHUS IJIs1 CUCTEM C
MIPEBpAIICHUSIMU B
TBEPJIOM COCTOSIHUM.
JlnarpamMmma cocTosiHus
CUCTEM C ITPOMEKYTOUHOMU
(azoii. /Ilnarpamma cocraB-
CBOMCTBO.

12

[2]: §4.1-4.13

CobecenoBanue
JIOTTYCK K
nabopaTopHOi
pabore, 3amura
OTYETOB
TECTUPOBAHUE

Jlnarpamma cOCTOSHUSA
TPOMHBIX CUCTEM.
KoHueHTpaunoHHbIi
TPEYroJbHUK.
H3orepmuueckoe ceueHue.
IIpaBuiI0 OTpE3KOB.

[2]: §4.10,4.11

CobecenoBanue
JIOTTYCK K
nabopaTopHOM
pabote, 3ammura
OTYETOB
TECTUPOBAHUE




DKcrepuMeHTalIbHbIE
METO/1bl IOCTPOEHUS
JarpamMmm COCTOSIHMSL.
Meton quddepeHimanbHo-
TEPMHUYECKOI0 aHAJIN3A.
Merona TepMHUYECKOTO
aHanu3a. MeTosx oTKuUra u
3akanku. [loctpoenne
JiarpamMm COCTOSIHHS
METO/IOM U3yUYEeHHS
(bMBUYECKUX CBOMCTB.
[TocTpoenne nuarpamm
COCTOSIHUSI METOZIOM
PEHTT€HOBCKOTO (ha30BOTO
aHanuza. [Ipumep
MOCTPOEHHUSI TUarpaMMbl
COCTOSIHUSA AJIS1 CHCTEMBI
CBHUHEIl —CypbMa
TEPMUYECKUM METOJIOM.

Monayas 3

TermnoeMKoCTh  METaslioB.
Knaccuueckas Teopust
TEIIOEMKOCTH 3aKkoH
JlrosmoHra U IItu,
KBantoBas Teopust

TEIUIOEMKOCTH  TBEPJOIo
Tena 1o OUHIUTEHHY.
Teopus TEIUIOEMKOCTH
Jlebas.
XapakTepucTuiecKas
TeMIleparypa.

Bxiag B TEIII0EMKOCTD
CBOOOJTHBIX JIEKTPOHOB.

[1]: §6.1-6.15
[2]: §5.1-5.13

[3]: §30-34

CoOecenoBanue
JIOTTYCK K
nabopaTopHO
pabore, 3amura
OTYETOB
TECTUPOBAHHUE

10




Meronas! u3mepeHus
TEIJI0EMKOCTH.

10 | TemtoBOE paciMpeHue 8 1 [1]: 86.6-6.15 [3]: 835,36 CobecemoBanue
METaJUIOB U METOJIBI €T0 [2]: 85.4-5.8 JIOITYCK K
U3MEpEeHuH. nabopaTtopHOi
TermmonpoBoAHOCTH pabote, 3amuTa
MeTauioB. Bkian OTYETOB
JNIEKTPOHOB MPOBOJUMOCTH TECTUPOBAHUE
METaJJIOB B
TETIOMPOBOIHOCTb.

Meroas! n3mepeHus
TETJIOMPOBOHOCTH

11 | DACKTPOIPOBOIHOCTD 12 [1]: 88.1-8.2 [3]: 847-55,62 | CobecenoBanue
MeTayuioB. Kiaccnueckast [2]: §86.1-6.3 JIOTTYCK K
Teopust nabopaTopHOU
AIEKTPONIPOBOJHOCTH pabore, 3amura
MmetaioB. TpynHoCTH OTYETOB
KJIACCHUYECKON TeOpHH TECTUPOBAHHUE

AIEKTPONPOBOJHOCTH.
IloHsATHE O KBAaHTOBOM
TEOpUHU
ANEKTPONPOBOTHOCTH
METAJIJI0B. MeXxaHU3MBbI
paccesiHUs 3JIEKTPOHOB.
Brusaue nedexron
KPUCTAJUTMYECKOTO
CTPOCHHMS, HaKJIETIA,
MTOCTOPOHHUX MPUMECEH Ha
ANEKTPUUECKOE
CONPOTHUBIICHUE METAJIOB.
3aBHCHMOCTH
ANEKTPOCONPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.

11




CBepXIIpPOBOIUMOCTb.

12

CBolicTBa KOHTAKTOB
MeTaiioB. CBOMCTBA
KOHTaKTa MeTaJljl-
MTOJTYTIPOBOTHUK H
MTOJTYIIPOBOTHUK-
MTOJTYIIPOBO/THUK.
TepmoanexTpuyeckue
CBOMCTBA METAILIIOB:
TePMO-3.11.C., dpPexT

[lensThe, a3pdext TomcoHa.

TanpBaHOMArduTHBIE U
TEPMOMAarHUTHBIE SIBJICHUSL.

[2]: §6.4-6.12

[3]: §73-77

CobecenoBanue
JIOTTYCK K
nabopaTopHOU
pabore, 3amura
OTYETOB
TECTUPOBAHUE

13

MarHuTHbIE CBOKCTBA
METAJUIOB U CILIABOB.
Knaccudukanus metanos
10 MarHUTHBIM CBOWCTBAM.
deppomMarHeTusM B
Mertaiax. JlomenHas
cTpyktrypa. Kpuas
HaMarHWYMBaHHUSL.
MarHuTHBIN TUCTEPE3HUC.
MarsuTocTpukIus U
MarHuTOynpyrui 3QQexr.
Mertoasl uccienoBaHum
MAarHUTHBIX CBOWCTB
METAJUJIOB.

20

[1]: §10.1-10.11
[2]: §7.1-7.15

[3]: §63-71

CoOecenoBanue
JIOTTYCK K
nabopaTopHOU
pabore, 3amura
OTYETOB
TECTUPOBAHUE

UTOoro

18

18

72

7.3

12




[Tpunoxxenue Ne 2
PeliTUHI-IJIaHBI JUCIUIIINHBI
« OU3MKa METaIIOB U CINIABOB »
CruennansHocTh 03.03.02 «Pu3ukay,
Kypc 4, cemectp _/

Buasbl yueoHoii bamn 3a Yucno bainel
AeATeJIbHOCTH KOHKPETHOE | 3a/laHuil 3a
CTY/ICHTOB 3aJaHue ceMecTp

MunumanesHbII MakcuMaibHBIN

Moayas 1

Texkymmii KOHTPOJIb

Jorryck 0-5 2 0 10
nabopatopHoi padoTte,
BBITIOJTHEHHE
nabopaTtopHOi
paboTHI.

Py0e:xHbIii KOHTPOJIbL

3a1mra OTYETOB, 0-10 1 0 10
TECTHPOBAHUE

Bcero 6asioB 3a Moayab 0 20

Moayas 2

Texkyuuii KOHTPOJIb

Jlomyck K 0-5 2 0 10
nabopaTopHoi padore,
BBITIOJTHEHHE
nabopaTopHOU
paboTHI.

Py0e:xHblii KOHTPOJIb

3almuTa OTYETOB, 0-10 1 0 10
TECTUPOBAHUC

Bcero 6asioB 3a MoayJab 0 20

Moayas 3

Texkymmii KOHTPOJIb

Jomyck 0-5 4 0 20
nabopaTtopHo padore,
BBITIOJTHEHUE
nabopaTopHOM
paloTBHI.

Py0exHblii KOHTPOJIb

3ammuTa OTYETOB, 0-10 1 0 10
TECTUPOBaHUE

Bcero 6a/10B 32 MOay 1B 30
HTOroBoii KOHTPOJIb (IK3aMEH) 30
Bcero 6amnos 100
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HUTOI'O 3a cemecTp
10 BHIAM KOHTPOJIS:

Tekymui KOHTPOJIb.
Jomyck k nmabopatopHoii paboTe, BHIIOJHEHHUE JIA0OPATOPHOMA
paboter.— 40 6a10B
Bcero no rexkymemy koHTpo.110 — 40 6a/10B
(40% oOmieit peHTHHTOBOM OIICHKH )
PyOexHbli1 KOHTPOJIb.
3amura 0T4eTOB, TecTupoBanue — 30 6a/L10B.
Bcero no pyoexnomy koHTpoJ10 — 30 6a/510B
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