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1. HEJIX OCBOEHUA

1.1

Ienp 0cBOEHHS AUCHUILTHHEL - (POPMHUPOBAHNE KOMIICTEHIINI B COOTBETCTBHH C YIEOHBIM IITIAHOM, a TAlOKe HAYIUTh
CBSI3BIBATH (PM3UUYECKHE CBOMCTBA MATEPUANIOB C UX CTPYKTYPOH U (ha30BBIM COCTOSIHUEM, BBISBIATH KIACCHUECKHE U
KBaHTOBBIE 3((eKThI B MaTepHanax, aHaAIN3NPOBATh OCOOEHHOCTH (PU3MYECKUX CBOMCTB PAa3HBIX MaTEpHAIIOB,
HCTIONB30BaTh (hM3MUECKIE CBOWCTBA TS aHAIN3a CTPYKTYPHI U (pa30BOTO COCTOSIHUS

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITIPOI'PAMMBI

Baox OIT: b1.0

21 TpedoBanus k Hpe[lBa]?HTeJ‘leOifl NMOJAroTOBKe 00y4aloerocs:

2.1.1 | Komnougxas xumus

2.1.2  [Meronel uccien0BaHus MaTEPUAIIOB

2.1.3 | Meromsl 00pabOTKH CTATUCTHYECKUX JaHHBIX (aHATH3 TAHHBIX )

2.1.4 |IImanupoBaHMe ¥ OpraHU3AIM HAYIHO-MCCIEN0BATENBCKONH paboTHI

2.1.5 | ®a3oBbie paBHOBECHS U CTPYKTYpPOOOpa3OBaHUE

2.1.6 | ®u3MKa KOHAEHCUPOBAHHOI'O COCTOSIHUS

2.1.7 | Auddys3ust n quddy3noHHO-KOHTPOIUPYEMBIEC TIPOIIECCH

2.1.8 | KBaHTOBast XUMHS U TEOPUS XUMUYECKOH CBSI3U

2.1.9 |IIpoueccsl MonMy4eHUs1 HAHOYACTUL U HAHOMATEpUaJIOB

2.1.10 | Teopus MOBEpXHOCTHBIX SIBIICHUI

2.1.11 | Texnuka GU3HKO-XUMHUYECKOTO IKCIIEPUMEHTA

2.1.12 | Kpucramnorpadus

2.1.13 | MareMaTuueckas CTATUCTHKA U aHAJIN3 JaHHBIX

2.1.14 | Metoasl MmaTeMaTU4ecKoil pu3nku

2.1.15 | OcHOBBI KBaHTOBOW MEXaHUKU

2.1.16 |Teopernueckas MEXaHHKA X OCHOBBI TEOPUH YIPYTOCTH

2.1.17 | YueOHas nmpakTHKa MO IMOIYYCHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH

2.1.18 | YueOHas npakTHKa MO IOIYYCHUIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH

2.1.19 | dusuka

2.1.20 | dusnyeckast xXuMus

2.1.21 | DnekrpoTexHUKa

2.1.22 | Marematuka

2.1.23 | Opranuueckass XUMHsI

2.1.24 | WudopmaTuka

2.1.25 | Xumus

2.1.26 |VmxeHepHas ¥ KOMIbIOTepHas rpaduka

2.2 Jucuuniaunbl (MOIYJIH) U PAKTHKH, VIS KOTOPBIX OCBOEHHE TAHHOM THCHUILINHBI (MOIYJIs1) HEOOX0IMMO KaK

NpeanIecTBYIONIee:

221 MeTobl KOHTPOJISL i aHAJIN3a BELIECTB

2.2.2 | Meronsl GpU3NKO-XUMHUYECKUX UCCIEOBAHUI HAHOCUCTEM

2.2.3 | OcobGeHHOCTH UCCIIeIOBaHNS HAHOMATEPHUAIOB

2.2.4 |IoaroToBka K mpoleIype 3alUTHI U 3aI[UTa BBITYCKHON KBATU(HUKAIIMOHHON paboThI

2.2.5 |IoaroToBka K mporexype 3alUTHl U 3aIIUTa BEITyCKHON KBATN(HUKAIIMOHHON PaboTHI

2.2.6 |IIpemouruioMHast IpaKTHKA JUIS BBITOJHEHNS BRITYCKHOH KBaTH(PUKAIIMOHHONW pabOTHI

2.2.7 |IIpemauiuroMHast IPaKTHKA JUIS BRITOJHEHNS BRITYCKHOH KBaTH(PUKAITMOHHONW pabOTHI

2.2.8 | CraTucTuydecKue pacueThl paBHOBECUI

3. PE3YJIbTATBI OBYYEHMUA 1O JUCIHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSAMMUA

OIIK-3: Crioco0eH MpoBOIUTHh U3MEPEHHUS U HAOGJIIOIEHUSI, 00PadaThIBATH U NMPEACTABJIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

3HaTb:

OIIK-3-31 Metoxs! n3MepeHuH, HCCIEeOBaHNH, aHANN3a W ANArHOCTUKN (PU3NIECKUX CBOMCTB MaTepHalOB;

OIIK-1: Cnocoben peuiaTts 3aaa4u npoq)eccnor[a.nbnoﬁ AeATCJIbHOCTH HA OCHOBE IPUMEHEHUS €CTECTBCHHOHAYYHbIX U
06memmceHepH1>1x 3HaHHﬁ, METOA0B MATEMATHYECKOT0 aHAJIU3a U MOAECJIMPOBAHUA




3HaTh:

OIIK-1-31 ®u3ndeckue 0CHOBBI (POPMHPOBAHHUS TEIIOBBIX, MATHUTHBIX, IEKTPUUECKUX U YIPYTHX CBOUCTB;

OIIK-3: Cnoco6eH npoBOAMTH U3MepeHUsI U HA0II0eHUsl, 00padaThIBATh M NMPEACTABJSITH IKCIIePUMEHTAIbHbIE TaHHbIE

Ymers:

OIIK-3-Y1 BemomHATE pacdeTsl (U3HIECKIX CBOWCTB MO IIEPBUIHBIM SKCIIEPHIMEHTABLHEIM PE3yIIbTaTaM;

OIIK-1: Cnoco0eH pemiath 3aa4u NpoeccuoHaIbHOM 1esiTeIbHOCTH HA OCHOBE NPHMEHEHHs eCTeCTBEHHOHAYYHbIX U
00lIeHH:KEHEPHBIX 3HAHU, METOI0OB MATEMATHYECKOT0 AaHAJIH3a M MOJEJTUPOBAHHUS

YMmerh:

OIIK-1-Y1 Anamu3npoBaTs HHPOPMAIUIO O GU3NUECKIX CBOMCTBAX TBEP/BIX TEI;

OIIK-3: Cnocoden MNPOBOAUTDHL U3MEPECHUA U Haﬁ.]'IlO)IEHI/lﬂ, OﬁpaﬁaTLIBaTL U MPEACTABJIATDH JKCIICPUMEHTAJIbHbIC TaHHbIE

Baanern:

OIIK-3-B2 HaBblkamMu pOBEACHUS H3MEPEHUH (PU3NIESCKIX CBOHCTB MaTEPHATIOB M CTATUCTHYCCKOW 00paboTKH
OKCIIEPUMEHTAIBHBIX JTAHHBIX.

OIIK-3-B1 HaBblkaMu HCIIOIB30BAHUS IIOJIy4EHHBIX 3HAHUI Ul IPOTHO3UPOBAHUS U aHAJIN3A BIUSHUS U3MEHEHUN XUMUYECKOIO
COCTaBa, TEMIEPATYPHI U AaBJIEHUS, a TAKKE YCIOBUI IIPOBEIECHHS TepMUUEcKol 00paboTKU Ha (u3nUecKue CBOICTBA MaTepUAIIOB;

OIIK-1: Cnocoden peuiaTts 3aaa4u l'[pO(l)eCCPIOHaJ'leOﬁ A€eATCJIbHOCTH HA OCHOBE IPUMEHEHUS €CTECTBCHHOHAYYHbIX U
oﬁmemmcenepﬂblx 3HaHHﬁ, METOA0B MATEMATHYECCKOI0 aHAJIH3a U MOJAC/IUPOBAHUSA

Baagern:

OIIK-1-B1 HaBblkamMu HCIIONB30BaHUS B UCCIIEAOBAHMAX U pacuyeTax 3HAHUK O METOJaX MCCIIeJOBaHUs, aHATN3a, JUATHOCTUKHI U
MOJICTUPOBAHNS (PU3UUECKAX CBOWCTB TBEP/BIX TEIT;

4. CTPYKTYPA U COAEP)KAHUE

Kon HaunmenoBanue pasgesoB n | Cemectp | Yacos | @opmupyemsle | JIutepatypa | Ilpumedanue KM Beinosan
3aHATUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIU i pecypchbl padoTsI
Pasgen 1. TemioBeie
cBoOiicTBa
1.1 TeruioBbIe CBOMCTBA U UX 7 2 OIIK-1-31 JI1.3 JI1.6
KIaccu(uKanus. 01922435

TennoeMKoCTh, KBAHTOBBIE
TEOPUH TETIIOEMKOCTH
DOiinmnreiina u J{e6as. /Jlex/

1.2 JuddepeHnnanbHbIit 7 4 OIIK-1-31 JI1.3J11.4 P1
TEPMUYECKUH aHAIU3 B OIIK-1-Y1 JI1.6J12.3
METaJNTUYECKUX OIIK-1-B1 D4 25 26 37
Marepuanax /J1ad/ OIIK-3-31 38
OIIK-3-B1
OIIK-3-B2
1.3 3akoH Jlebas, TemnepaTtypa 7 2 OIIK-1-31 J1.3
JebOast. BakaHCHOHHBIH BKIIA 210322

B TEIIOEMKOCTb.
DJEeKTpOHHAS COCTABIISIOIIAS
TEITIOEMKOCTH. DJIEKTPOHHAS
TEIIOEMKOCTh ITPOCTHIX U
MEPEXOIHBIX METAJIIOB.
OO61Me 3aKOHOMEPHOCTH
TETUTIOEMKO-CTH

MeTaiuioB. /JIex/

1.4 Tepmuueckoe pacmupeHue 7 1 OIIK-1-31 J1.3
TBEPABIX TEN. AHTAPMOHU3M 2192
KoJeOanuii aToMoB. /JIex/
1.5 Junaromerpudeckuii anamm3 7 6 OIIK-1-31 JI1.3J11.4 P2
(ha3oBBIX MIPEBpALICHUIT B OIIK-1-Y1 JI1.6J12.3
Matepuaiax /Jlab/ OIIK-1-B1 24 35 26 37
OIK-3-31 38
OIIK-3-Y1
OIIK-3-B1

OIIK-3-B2




1.6

Kunernyeckas teopus
TEIUIONPOBOJHOCTH.
[Ipoueccr paccesHus
(hOHOHOB M pemIeTOYHas
COCTaBJISIOLIAS
TEIUIONPOBOJHOCTH. Binsiue
Ha TEIUIONPOBOIHOCTh
JeheKToB KPHCTAINIECKOTO
ctpoenus. /Jlex/

OIIK-1-31

JI1.3
31052

1.7

DNeKTpOHHAS
TEILIONPOBOIHOCTb.
TennonpoBOgHOCTH CILIABOB.
Bnusinue Ha
TEIJIONPOBOTHOCTh
pa3nuIHBIX GakTopoB. /JIex/

OIIK-1-31

J1.3
22

1.8

N3ydenne $a3oBbIX
MpeBpalieHui B aMOpHBIX
CIIIaBax C MOMOIIIO
nmuddepenmansHON
CKaHUpYoILeH
KaJIOPUMETPUH
KonTpomnsHas padota /J1ab/

OIIK-1-31
OIIK-1-Y1
OIIK-1-Bl1
OIIK-3-31
OIIK-3-B1
OIIK-3-B2

JI1.3 J11.4
JI1.6J12.1
J2.3
96

KM1

P3

1.9

IMoaroToBka k 1a60paTOPHBEIM
paboTaM 1o TEIIOBBIM
cBoiicTBaM TBepAbIX Tena /Cp/

24

OIIK-1-V1
OIIK-1-B1
OIIK-3-V1
OIIK-3-B1

J1.3
JI1.6J12.3J13.
1J13.2
22

Pasnen 2. MarHuTHbIe
CBOMCTBA

2.1

VICTOYHHKI MarHUTHBIX
CBOJCTB B BEILICCTBE.
OpOuTaNBHBIN U CIIMHOBBII
MarHUTHBIE MOMEHTBI
anekTpoHa. ['upomarsuTHoe
OTHOIIICHHE.
Knaccuduxkarus
MarHeTukoB /JIex/

OIIK-1-31

JI1.3]12.2
92

2.2

JlmamarHeTusm u
rapamMarHeTu3M aTOMOB.
JlnamaraeTusm u
napamMarHeTu3mM
AJIEKTPOHHOTO Ta3a.
MaruuTHBIC CBOMCTBA
971€MeHTOB. /JIex/

OIIK-1-31
OIIK-3-31

JI1.3
92

23

IMpupona dpeppomaraernsma.
OOMenHas sHeprus (epBbIit
KpuTepuit hep-po- u
aHTH(EepPOMarHeTH3Ma).
AHnTH(EppOMarHETH3M.
®eppumarnerusm. Touka
Kropn. /Jlex/

OIIK-1-31

JI1.3J712.2
92

2.4

INoctpoenue kpuBoit
HaMarHUYMBaHUS U
CTaTHYECKOI NeTIH
THCTEpe3uca
(heppoMarHeTHka
MH/YKIIMOHHO-UMITYJIbCHBIM
MmeronoM /J1ab/

OIIK-1-31
OIIK-1-Y1
OIIK-3-31
OIIK-3-B1

JI1.1J11.2
J1.3
JI1.6J12.2
J2.3
92 35 56 29

P4

2.5

MarauTHele MOMEHTBI
aromoB 3d- u 4f-meTamios.
Monenn 06MEHHOTO
B3anumozeicTaus. /Jlex/

OIIK-1-31

JI1.3]12.2
22

2.6

DHeprus GpeppoMarHeTHKa,
pa3IMYHbIC BUIBI
aHU30Tponuu. SBneHue
MarHuTOCTpUKIHH. /JIex/

OIIK-1-31

JI1.3]12.2
32




2.7 OCHOBHBIE XapaKTePUCTHKH 2 OIIK-1-31 JI1.3]12.2
(heppoMarHUTHOTO OI1K-3-31 22
MaTepuaia. JlomeHHas
crpykrypa. [Iporeccsl
TEXHHYECKOTO
HamarHn4ynBaHus. Kpupas
HamarHnYuBaHus. [letms
THCTEepe3uca u ee
napameTpsl. Teopus
KOIPUUTHBHOM cHuTbI /JIeK/

2.8 Orpenienenue noTeps Ha 4 OIIK-1-31 JIT.1J11.2 P5
NepeMarHi41BaHUE OIIK-1-Y1 J1.3
AJNIEKTPOTEXHUYECKOH CTaH OIIK-1-B1 JI1.6J12.3
Ha ycraHoBke MK-43 /J1a6/ 32 54 35 26

310

2.9 BnusiHue yacToTsl u 4 OIIK-1-Y1 JIT.1J11.2 KM2 P6
AMIUTUTY/Ibl HAPSHDKEHHOCTH OIIK-3-31 J1.3
BHEIIHETO MarHUTHOT'O MOJIS JI1.6J12.3
Ha JUHAMUYeCKue 2236 011
XapaKTePUCTHKA
MarHUTOMSITKUX MaTCPHAIIOB.

KontponbHas padota /J1a6/

2.10 |IToaroToBka K J1aOOpPaTOPHBIM 24 OIIK-1-B1 JIT.1J11.2
paboTaM 110 MarHUTHBIM OIIK-3-Y1 J1.3
cBoiicTBaM TBepAbIX Tena /Cp/ OIIK-3-B1 JI1.6J12.3J13.

1J13.2
22
Pa3gen 3. Dnekrpuueckue
cBOlicTBA

3.1 OO6uume npeacrabieHus 00 2 OIIK-1-31 J1.3
AJEKTPUUYECKON 22
MPOBOJMMOCTH METAIIJIOB C
MO3ULUI KJIaCCUUYECKON 1
KBAaHTOBOMW TEOpUU
CBOOO/IHBIX AJIEKTPOHOB.

Teopus Hpyne-
Jlopenna. /Jlex/

3.2 Teopus 3ommepdenba. 2 OIIK-1-31 J1.3
30HHas Teopus 32
IJEKTPUYECKUX CBOWUCTB
TBEP/BIX TEIl.

DNEKTPONPOBOJHOCTH
MIEPEXOTHBIX METAJIIOB.
MexaHu3Msbl paccesi-HUs
ANIEKTPOHOB (AJIEKTPOH-
(hoHOHHOE, 3TEKTPOH-
MarHOHHOE H 3JIEKTPOH-
aneKkTpoHHoe). Mexanusm s-d
-paccesiaust. /JIex/

33 W3yuenue BnusHUsA 2 OIIK-1-31 JI1.3 P7
TEOMETPUYECKHUX ITapaMETPOB OIIK-1-Y1 JI1.6J12.3
oOpasua Ha pe3ynbTar OIIK-1-B1 D2 D4 25 36
WU3MEpEHHs YIIEIBHOTO OIIK-3-31 212
3IEKTPUYECKOTO OIIK-3-V1
compotusienus /J1a6/

34 TemmnepaTypHble 2 OIIK-1-31 J1.3
3aBUCUMOCTH 22

3JIEKTPOCOTIPOTUBIICHHS
MeTajiIoB. Bimsinue
ne()eKTOB KPUCTATITHIECKOTO
crpoenusi. CBsizb
3JIEKTPOIPOBOIHOCTH U
TEIIONPOBOTHOCTH. /JIex/




3.5

N3yuenue 3aBUCUMOCTH
ANEKTPUIECKOTO
COIIPOTHUBIICHUS
YIIIEPOLUCTOM CTallu OT
TepMHUIECKoil 06paboTKI
KontponbHas padota /J1a6/

OIIK-1-31 JI1.3 KM3
OIIK-1-Y1 JI1.6J12.3
OIIK-1-B1 92

OIIK-3-V1
OIIK-3-B1

P8

3.6

SBnenue
CBEPXITPOBOAUMOCTH.
TepmonnekTpudeckue
cBoricTBa. [IpuMenenne
JIEKTPUUECKOrO aHAIN3a B
MeTaJuoBeeHuu. /Jlex/

OIIK-1-31 J1.3
92 53

3.7

IMoaroToBka k 1a60paTOPHBIM
paboTam 1O NEKTPUIECKIM
cBoiicTBaM TBepIbIX Tewl /Cp/

18

OIIK-1-Y1 JI1.3
OIIK-1-B1 JI1.6J12.3J13.
OIIK-3-V1 1J13.2
OIIK-3-B1 013233 26
012

Pa3nen 4. Ynpyrue
cBoiicTBa

4.1

Ynupyrue moaynu. Moxynu
YIIPYTOCTH YUCTBIX
MeTaiioB. Moaynu
YIIPYTOCTH KPUCTAJUITMYECKUX
TeJl U MOHOKPUCTAJLIIOB.
TemnepaTypHasi 3aBUCUMOCTb
Mopyneu ynpyroctu. Mogynu
YIIPYTOCTH Kak
XapaKTEPUCTUKU CUJI CBA3H B
KpPUCTaJUINYECKOH pelleTKe.
Brmstaue dazosoro
COCTOSIHUSA U CTPYKTYPBI Ha
moxaynu. /Jlex/

OIIK-1-31 J1.3
22

4.2

Buyrpennee TpeHnue,
XapaKTePUCTUKU U METOIbI
U3MEpeHHs BHYTPEHHETO
TpeHus. MexaHu3Mbl
BHYTPEHHET0 TPEHHMS
(mexanusm CHyku u 3uHEpa,
3epHOTPAaHUYHOE BHYTPEHHEE
TpeHHUe,
MarHUTOMEXaHNYEeCKOe
3aryxaHue u zp.). CruiaBsl ¢
0CO0BIMH AEMIT(DUPYIOIIUMU
cBoiicTBamu. /JIex/

OIIK-1-31 J1.5
92

43

[TpopaboTKa JEKIHMOHHBIX
Marepuaios /Cp/

10

OIIK-1-V1 JI1.3J12.3J13.
1

22

5. POHJ OIEHOYHbBIX MATEPHUAJIOB

CaAaMOCTOSITEJIbHOMH NMOATOTOBKH

5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHASI paboTa, TeCT, KOJUIOKBUYM, IK3aMeH U T.I), BOMPOCHI I

Kon
KM

KonTponbHoe
MEpONpUITHE

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHLIU I

Bomnpocs! nis moarorosku

KM1

KonrponbHas
pabora 1

OIIK-3-31;0I1K-3-
V1;0IIK-1-31;0I1K-
1-V1

1. KakoBo Pa3InIne MCKIAY (t)I/ISI/IquKI/IMI/I 1 MCXaHUYCCKUMU

cBolicTBaMu?

2. Kakue xnaccupukanuu Gu3ndeckux CBOWCTB Bl 3HaeTe?

3. IlpuBeanTe MpUMEpH! (PU3NIECKUX CBOMCTB, OTHOCSIIHXCS K

CTPYKTYPHO-YYBCTBHTEIILHBIM CBOMCTBAM.

4. IlpuBeaute IpUMeEpHI (HI3UIECKUX CBOHCTB, OTHOCSIUXCS K

CTPYKTYPHO-HEUYBCTBUTEIbHBIM CBOMCTBAM.




5. Ilpennoxure 3KCIEPUMEHT, C IOMOLIBIO KOTOPOTO MOYKHO
OIIPEAENUTD, SIBISETCS JIM CBOMCTBO CTPYKTYPHO-4yBCTBUTENBHBIM MU
HeT.

6. KakoBbl OCHOBHBIE TIOJIOKEHUS TUHAMUYECKON Teoprn?

7. CKOJTBKO THITOB BOJIH MOXKET PacTIPOCTPAHITHCS B KPUCTAILTHYECKOM
pemetke?

8. Kaxue Turbl ynpyrux BOJH MOTYT PaclpoOCTPaHSATHCS B
KPUCTAJUINIECKON permeTke?

9. OnumuTe OCHOBHBIE CBOMCTBA AKyCTHUECKHUX BOJIH.
10. OnumuTe OCHOBHEIE CBOMCTBA ONITUYECKUX BOJIH.

11. OnmmmTe (B TOM YHCIe U TPapUIECKN) 3aBUCHMOCTD YaCTOTHI
YIpPYrux KojieOaHuil 0T BOJTHOBOTO BEKTOPA.

12. BonHa, Kak rapMOHMYECKHH OCLIMILISATOP WK ()OHOH.
13. Yto mpexacrasisieT co0oit pyHKIUS MIOTHOCTH COCTOSIHUI?
14. Yro Takoe TEmI0eMKOCTh?

15. Ilouemy TenIOEMKOCTb PU IOCTOSIHHOM JIaBJICHUH BCET/Ia BBILIE,
YeM TIPU TTOCTOSTHHOM 00Bbeme?

16. [lepeuncnuTe OCHOBHBIE COCTABIISIONINE TEIIIOEMKOCTH.
17. Tlpu xakux Temmneparypax crpaBe/uiuB 3akoH [romonra-ITtu?

18. KakoBbI OCHOBHBIE MPEATONI0KEHHS TEOPUU TETIOEMKOCTH
OnumrTeiHa?

19. KakoBbI HEJOCTaTKK TeOpUU DHHIITEHHA?

20. B xakoM NpeaIon0oKeHUH IPOSIBIIAETCS KBAHTOBBIN XapakTep
TEOPUH TETJIOEMKOCTH DHHIITEHHA?

21. Kakyro COCTaBIISIOILYIO TEIFIOEMKOCTH OIKMCHIBAIOT TEOPHH
OiiHmiTeliHa u Jebas?

22. Yto Takoe CHeKTp KoyiebaHui aToMOB?

23. Yem HOpMaNbHBIE KOJIeOaHus B Teopun Jlebast oTiin4aroTcest oT
KoJie0aHUi aTOMOB B TEOPHH DHHIITEeHHA?

24. Kak cornacHo Jlebaro 3aBHCHUT OT 4aCTOTHI TNIOTHOCTh
pacmpeeIeHus] YiciIa HOpMaJIbHBIX KoneOaHHH?

25. Yemy paBHO 00IIIee IMCII0 HOPMaJIBHBIX KOIeOaHwi?

26. Kax BBIITIAUT TeMIIepaTypHasi 3aBUCUMOCTb TETIOEMKOCTH
TBEpJOTO Tena B Mozpenu Jlebas?

27. Y10 Takoe «3akoH KyooB Jlebas»?
28. Ot xaxux (akTopoB 3aBHCHUT TeMmepatypa ledas?

29. Kakyio ¢popmyny npeioxun JInHaeMaH it OLeHKHA TeMIepaTypbl
JHebas?

30. Kaxue 3HaueHUs TEMIOEMKOCTH NpescKa3biBaeT Teopus [lebas mpu
HHM3KHX U BBICOKUX TEMIIEpaTypax?

31. Yto takoe ¢oHOHBI? Kak unciio () OHOHOB 3aBHCHUT OT
TeMIIepaTypbl?




32. YeM GOHOHBI OTIAMYAIOTCS OT OOBIYHBIX YACTHIL?

33. Kaxk HOBBIIICHNE aMITIATY/ABI KosieOaHHit aTOMOB IIPH HarpeBe
OTHCBIBAETCA C MOMOIIBIO TIPeACTaBIeHHs 0 poHOHaxX?

34. KaxoBsl 00Imue ¥ pa3IingHbIe 9epTHl TPEX TEOPHH TEINIOEMKOCTH —
K1accu4eckoi, DiiHinTeiina u J{ebas?

35. Ilpu KakuX TEMIIEpaTypax BaKaHCHU BHOCST 3aMCTHBIN BKIIAI B
TETUIOEMKOCTE?

36. Kakue 351eKTpoHbI BHOCAT BKJIA[ B TEINIOEMKOCTH?

37. YUro Takoe k03 (HUIHEHT NEKTPOHHON TETIIOEMKOCTH?

38. Kak anekTpoHHas TEIUIOEMKOCTh 3aBUCUT OT 3Heprun depmu?

39. TIlouemy Ui IEPEXOJHBIX METAIIOB KOA(PPHULINEHT IEKTPOHHON
TEIJIOEMKOCTH MMEET, KaK IMPaBUII0, 00Jiee BEICOKOE 3HAYCHHE, YeM IS
HOPMAaJIbHBIX METAJIIOB?

40. KakoBbl OCHOBHBIE MEXaHU3MBI IEPEHOCA TeIJIa B TBEPABIX TeIax?
41. B yeM coCTOUT KMHETHYECKAs! TEOPUS TEIUIONPOBOIHOCTH?

42. KakoBbI OCHOBHBIC MEXaHU3MbI PACCESIHUS (POHOHOB?

43. Kakue mporecchl Ha3bIBAIOT MpolieccaMu nepedpoca?

44. Hoquy Ha TCIUIOMPOBOAHOCTD OKa3bIBAXOT BIIMSHUC IIPOILECCHI
nepedpoca, a He HOpMaIbHbIE TPOIIECCHI?

45. Kax perrerouHast TSIUIOIPOBOAHOCTh 3aBUCHT OT TEMIIEPaTyphI?

46. Iloyemy perieTouHas TEIUIONPOBOAHOCTH 3aBUCUT OT TEMIIEPaTypHI
MO KPUBOH C MaKCUMyMOM?

47. Kak a1eKTpoHHas TeMIO0NPOBOAHOCTb 3aBUCUT OT TEMIIEPATyphl?

48. Kak Hannume npuMecei U3MEHsIET TEMIIEPATYPHYIO 3aBUCHMOCTh
TEILIONPOBOIHOCTH METAIUIOB?




KMm2

KontponbHas
pabota 2

OIIK-3-31;0I1K-3-
V1;0IIK-1-31;0IIK-
1-V1

1. IToueMy npu BBIYUCIICHUH aTOMHOTO MAaTHUTHOTO MOMEHTA Yalle
BCEr'o NPeHeOperaroT MarHUTHHIMA MOMEHTaMH HEHTPOHOB U
IIPOTOHOB?

2. Ha ocHOBaHMHM 4Yero IpH BbIYUCICHUN MAarHuTHOIO MOMEHTa aToMa
JUTA d-MeraioB He YYUTBIBAOT 0p6PITaJ'IBHLIfI MarHuTHBI MOMEHT?

3. Uro Taxoe MarHeToH bopa? Uemy oH paBeH U UTO Xapakrepusyer?
4. Kax K1accupHITPYIOT BEIIECTBA 110 MAaTHUTHOH CTPyKType?

5. Kak Beayt ce0st mapaMarHeTUKH U AMAMarHeTHUKU TPU HaJOXKEHUH
BHEIIHET0 MarHUTHOIO MoJsA?

6. [ToyeMy nUaMarHeTHUKU U MapaMarHeTUKH OTHOCATCS K
¢J1a0OMardHuTHBIM BelecTBam?

7. YTo Takoe MarHMTHasi BOCIPUMMYHMBOCTL? OTinuaercs nu eé
3aBHCHMOCTB OT HaNpPsDKEHHOCTH BHEITHETO MAarHUTHOTO TOJIS JUIst

¢1a00- ¥ CHIIbHOMAarHUTHBIX BEIIECTB?

8. Kak n3MeHsieTcss MarHUTHAs CTPYKTYpa Pa3HOTO THIIA MATHETHKOB
IPU HAJIOKEHUH BHEIIHETO MATHUTHOTO TOJIs?

9. Uem 00ycCIOBIIEH JaMarHeTH3M aToma?

10. KakoB mopsiI0K BEMWYHHBI JHAMAarHUTHOW BOCIPHUUMYHUBOCTH aTOMa
M OTYETO OH 3aBHUCUT?

11. Yem 00OyciIoBIIEeH mapaMarHeTu3M aroma?

12. Ot KaKkuX apamMeTpoB 3aBUCUT N1apaMarHUTHAs BOCIIPUUMUYUBOCTh
pewerku B Mozenu JlamkeBena?

13. Yto xapakrepusyeT 3akoH Kropu 1 [1J1s1 KaKuX BELIECTB OH
BBITIOJTHSICTCS?

14. Yro xapaxrepu3syet 3akoH Kropu-Beiicca, mouemy BBeieHbI
MONPaBKU B 3aK0H Kropu 1 4eM 0HM 00yCIIOBICHBI?

15. Jlns kakux BelecTB BbIMONHsAETCS 3akoH Kropu-Beiicca?
16. Yem no teopun [aymu ompenensercs: mapaMarHeTH3M dJIEKTPOHOB?

17. C yeM cBsi3aH JUAaMarHUTHBIA BKJIAJ 3JIEKTPOHOB B CYMMapHYIO
MarHUTHYIO BOCIIPUUMYUBOCTSG (Teopust Jlanaay)?

18. Yem onpenensiercst TeMepaTypHas 3aBUCUMOCTb TapaMarHUTHON
BOCIIPUMMYHUBOCTU?

19. Yem 00yciI0BJIeH AUaMarHeTH3M 31eKTpoHoB? KakoB BKIIaa 3Toro
BHJIa MarHeTu3ma B OOIIYI0 BOCIIPHUMYHBOCTh MarHETHKOB?

20. Margeruxu B Tabauie MenaeneeBa. ComocTaBbT€ MAarHUTHOE
COCTOSIHHE BJIEMEHTA C €T0 IOJI0KEHHEM B Tabiuie MeHeneena

(HOMep, TpymIIa, HEPHON).

21. Teopus moekynsipHoro moJisi Po3unra u Beiicca, e
MIPEIIOJIOKEHUS! 1 OCHOBHBIE BHIBOJIBI.

22. Kak HaMarHuueHHOCTb (heppOoMarHeTuKa 3aBUCHT OT TeMIEepaTyphl?

23. CchopmynupyiiTe KpuTepHH (heppoMaraeTu3Ma u
aHTU(eppOMarHeTu3Ma.

24. KakoBbI OCHOBHBIE HJICH TCOPUU OOMEHHOTO B3aUMOJICHCTBUSI?

25. Kakue ocHOBHbIE TEOpUU OOMEHHOT0 B3auMoieiicTBUs Bam




U3BECTHBI, B YeM COCTOUT UX OCHOBHAS Hjes’
26. Uro xapaxkrepusyet kpusas bere-Crelitepa?

27. VI3 KaKkuX COCTaBISAIOLINX CKJIabIBAETCS CBOOOHAS DHEPTHS
(dbeppomarnernka?

28. BnusiHue dopmsl 00pasiia Ha U3MepsieMble MATHUTHBIE CBOUCTBA.
[TonsTHE 0 pa3MarHuuuBaroieM Qakrope. DHeprus

pa3MarHH4HBaloIero Gpakropa u e€ npupoxa’?

29. YUro Takoe MarHUTOKpUCTaIIMUecKas aHn3oTponusa? Kakosa e
npupona’?

30. SIBneHHe MarHUTOCTPHKIINH, €€ IPUPOJIA.
31. BiusiHIE MaTHUTOCTPHUKIINH Ha SHEPTHIO (heppOMarHeTHKa.

32. lomenHas cTpykTypa ¢peppomarteruka. E€ xapakrepuctuku. Turisl
yekizizig

33. Yem onpernensieTcst CTpeMiieHre (PeppOMarHUTHBIX CHCTEM K
MHOT'OJIOMEHHOCTH?

34. YUro Takoe KpuBas HAMarHU4MBaHU U e ructepesuca? Kakumu
napaMeTpaMu OHU XapaKTepH3yroTCs?

35. B ueM 3aKiI04aroTCs IPOLECCH HAMarHUYUBAaHUS U
pa3MarHHYMBaHUA?

36. Hoquy MAaruMTHBIC XapaKTCPUCTHUKU U ITapaMETPhbI HCO6XOI[I/IMO
moapa3aciiATh Ha CTATUICCKUE U I[I/IHaMI/I‘IeCKI/Ie?

37. OcHOBHBIE IIPOLIECCHl HAMArHUYNBAHHS.
38. Teopus ko3punuTHBHO# cuitbl (Teopust HaNpsHKEHUI).
39. Teopus xospunTHBHOH crutbl (Teopus BKITIOYEHHH).

40. OnumuTe OCHOBHBIE JUHAMUYECKHE TapaMeTphl MAarHUTHBIX
MaTepuaoB.

41. Yem ompenensioTcs IOTEPU Ha MepeMarHHYHBaHIE?




KM3

KontponbHas
pabota 3

OIIK-3-31;0I1K-1-
31;0IIK-1-¥1

1. Kakue npeanonoxeHus 3aj105K€Hbl B OCHOBY Mozienu pya-
Jlopenma?

2. Kak popmymupyercst 3akoH Oma B Mmonenu pymns-Jlopenma?

3. Uro Taxoe cpedHssi CKOPOCTh apeiida?

4. Yro Takoe cpedHss AJMHa mpodera 3JeKTpOHOB B Mojenu Jpym-
Jlopenma?

5. Kakumu mapamerpamu OnpenensroTcs yelbHbIe CONPOTHBIIEHUE U
MPOBOAMMOCTD B Mozenu pyna-Jlopenna?

6. Kakuie mooskeHust 3aJ105KeHbI B OCHOBY TeOpUH 3oMMepdenbaa?

7. Kaxue >7eKTpOHBI SBIISIFOTCS HOCUTEIIAMH 3JICKTPHYECTBA TI0 TEOPUH
3ommepdenpaa?

8. Kakue ocHOBHbIE MEXaHU3MBI PACCESIHUS YIUTBIBAIOTCS IIPU OLIEHKE
YIETBHOTO MIEKTPOCONPOTHUBIECHHS?

9. Kak BIHMSIOT BaKaHCHUHU Ha YIEIbHOE 3JIEKTPUYECKOE COTPOTUBRICHHE?
10. Kax BIUSIOT MeXy3€eNbHBIC aTOMBI Ha yAENbHOE JIEKTPUIECcKoe
conpoTuBleHue?

11. Kak BIUsIIOT JUCITIOKALIMN Ha YIEIbHOE 3JIEKTPHUECKOe
COIIPOTHUBIIEHUE?

12. Kak BIUSIIOT rpaHULIBI 3€PEH Ha yAETbHOE HIEKTPHUECKOe
CONpOTUBIIEHUE?

13. [Touemy oTaHYaETCs SICKTPOCOTPOTUBIICHHE S- B d-MeTaioB?

14. B xakux cirydasx Hy)KHO yIUTHIBaTh s-d-paccesHue, IpUBEIUTE
HIpUMEpPBI AIEMEHTOB.

15. YTo yuuTHIBaCT MEXaHNU3M SJIEKTPOH-(OHOHHOTO pacCestHUs?

16. IloueMy 3aBUCUMOCTb YAEIBHOTO IEKTPOCOIPOTUBIEHHUS OT
TeMIepaTypbl MO MEeKTPOH-(DOHOHHOMY MEXaHH3MY PACcCEsTHUS BMECTO
CTENEHH «3» UMEET CTENEHb «5»?

17. YTo y4uThIBa€T MEXaHU3M 3JIEKTPOH-MATHOHHOTO PACCESIHUA?

18. Kax ¢ y4eToM 3/1eKTpOH-MarHOHHOTO PacCestHUS 3aBUCHT YEeIbHOE
3NIEKTPUYECKOE CONPOTHBIEHHE OT TEMIEPATYPhI?

19. B3auMocBA3b MEXY KAKUMU [TapaMeTpaMU OTPAXKaeT 3aKOH
Bunemana-®panna?

20. Yro oTpakaer mpaBuio MaTtuccena?

21. IToyemy npu 00pa30BaHUH TBEPABIX PACTBOPOB
AIIEKTPOCOIIPOTUBIICHNE YBEITITINBACTCS?

22. Kak 3aBHCHUT OT KOHI[EHTPAIUHU IEKTPOCONPOTUBICHHE TBEPIBIX
PacTBOPOB MPOCTBIX METAILIOB?

23. Kak u nouemy pas3iuyaercs 3JeKTPOCONPOTUBIEHUE TBEPBIX
PacTBOPOB MPOCTHIX METAJUIOB M TBEPBIX PACTBOPOB C MEPEXOTHBIM
MeTaom?

24. Kak BIusieT ynopsio4eHle Ha 37eKTPOCONPOTUBIEHUE TBEPIBIX
pacTBopoB?

25. Kax ot conpoTuBieHus (a3 3aBUCHUT IEKTPOCONPOTHUBICHHE
TeTEpPOTeHHBIX CIIaBOB?

26. Kak mactiueckast gepopMarys BIMseT Ha
3JIEKTPOCONIPOTUBIIEHUE?

27. IlpuBeaure NpUMephl UCTIOIb30BAHUS EKTPUIECKOT0O aHAIN3a IS
U3y4eHHUs MPOILIECCOB B MaTepHanax NpU CTAPEHUH, TEPMUYECKOIT
00paboTKe, s MOCTPOSHHS AUarpaMM (pa3oBOTO PABHOBECHSI.

28. laiiTe onpeneneHIe OCHOBHBIM BEIHYUHAM, XapaKTePU3YIOMUM
YIPYrocTh MaTe€pUaoB.

29. JlaiiTe moyiHOE OMUCaHUe 3aKoHa [ 'yKka, KakKuM 00pa3oM 3TO
OITHCAHHE YIPOIIAETCS IS PealbHBIX KPHCTAJUIOB PA3INIHON
CUMMETpHUH?

30. Kak Biusier Temrieparypa Ha MOJAYJb YIPYTrOCTH METaJIIOB?

31. KaxoBa 3aBUCUMOCTb MOAYJIEH yIIPYrOCTU TBEPABIX PACTBOPOB OT
KOHIIEHTPALMH MPUMEcel U yeM OHa 00ycoBJeHa?

32. B yem cocTout (eppoMarHuTHas aHOMaJIUS yIPYTOCTH METAIIOB,
KaK 3TO SIBJIICHHE MOYKHO HCITOJIH30BaTh?

33. Uro Takoe BHyTpEeHHEE TPEHUE?

34. TlepeunciauTe OCHOBHBIE BUIbI BHYTPEHHETO TPEHHS.

35. OnumuTe BO3MOXKHBIE XapaKTEPUCTUKN BHYTPEHHETO TPEHUS, KaK
OHH CBSI3aHBI MEX]Ty COOOT?

36. OnumuTe 3aBUCUMOCTh PETAKCAHOHHOTO BHYTPEHHETO TPEHHUS U
Moaynst FOHra ot yactoTs! kone6aHuil.

37. OnuiuuTe 3aBUCUMOCTD PEIAKCALIMOHHOTO BHYTPEHHETO TPEHUSI OT
TeMreparypsl. Kakium 06pa3oM MOXKHO IO TeMIIepaTypHOH
3aBHCHMOCTHU PacCUUTATh SHEPIHIO aKTHBAIUHU MPOIIEcca PelaKcaluu?




38. IIpuBeauTe NpUMepbl BOSHUKHOBEHHUS PEIaKCAllHOHHOTO
BHYTPEHHETO TPEHHSI.

39. B ueM COCTOUT SIBJIEHUE THCTEPE3UCHOTO BHYTPEHHETO TPEHUS,
HIpUBEUTE IPUMEPHI PeaTU3alii TAKOTO BUAA TPEHUSL.

40. KakoBbl 0COOEHHOCTH TMCTEPE3UCHOTO BHYTPEHHETO TPEHUS?

41. B ueM coCTOUT SBJICHHE PE3OHAHCHOTO BHYTPEHHETO TPEHHMSI.
[IpuBemuTe BO3MOXKHBIH ITpUMep BOSHUKHOBEHHS TAKOTO BH/IA TPEHHUS.
42. lepeuncnute M3BecTHBIE BaM MaTepuaisl ¢ ocoObIMH
JeMII(UPYIOIIUMHI CBOHCTBAMH.




KMm4

3a4er ¢ OIeHKOH

OIIK-3-31;0I1K-3-
V1;0IIK-1-31;0IIK-
1-V1

1. KakoBo paznmune Mexay GpU3NYECKUMH U MEXaHHIECKUMHU
cBoiicTBamMu?

2. Kaxwe xmaccudukanmm ¢usmgecknx cBoiictB Brr 3Haere?

3. IMpuBenure nmpumeps! GU3NIECKUX CBOHCTB, OTHOCSIIUXCS K
CTPYKTYPHO-UYBCTBHTENILHBIM CBOICTBaM.

4. IpuBenure mpuMeps! GUIMIECKUX CBOWCTB, OTHOCSIIUXCS K
CTPYKTYPHO-HEUYBCTBUTEIbHBIM CBOMCTBAM.

5. IIpennokute 3KCHEPUMEHT, € IIOMOIIBIO KOTOPOIO MOKHO

OIIPENIENIUTD, SIBJISAETCS I CBOUCTBO CTPYKTYPHO-UYBCTBUTEIILHBIM HJIH
HeT.

6. KakoBbl JOCTOMHCTBA M HEJOCTaTKU UCIIONB30BaHMS aHAIU3a
TEMIIEPATYPHBIX U3MEHEHUI CTPYKTYPHO-4YBCTBUTEIBHOIO CBOMCTBA

JUISL U3y4EHHs] IPOLIECCOB, MPOMCXOAAIINX B MaTepuane?

7. Uro Takoe TEII0eMKOCTh?

8. Kaxkast cBSI3p MEXAy MOJSPHOH M yHENBHOH TEIIOEMKOCTHIO?
9. ITogemy TennmoeMKoCTb MPH MOCTOSIHHOM JaBJIEHUH BCErJa
BBIIIIE, YEM IIPH TIOCTOSTHHOM 00beme?

10. [Iepeuncnure OCHOBHBIE COCTABISIOLINE TEIIOEMKOCTH.

11. [Ipu xaxux TemmepaTypax crpaBelsiuB 3akoH J{romonra-IItu?
12. KakoBbl OCHOBHBIE MPEANONOKEHUS TEOPUU TEMIOEMKOCTU
OliHIuTeHA?

13. KakoBbl HemocTaTku Teopun DUHIITEHHA?

14. Yro Takoe HyneBble kosebanus atomos? [louemy HyneBble
KoJteOaHMs He CKAa3BIBAIOTCS HA BETMINHE TETUIOEMKOCTH?

15. B xakoM IpeanonoxeHUH MpPOsBIISETCS KBAaHTOBBIN Xapakrep
TEOPHHU TEIJI0EMKOCTH DiHIITeiiHa?

16. Kakyto coCTaBIAIONIYI0 TEIUIOEMKOCTH OIMHUCHIBAIOT TEOPUH
OliHmiTeliHa u Jebas?

17. Uro Takoe CIeKTp KojaeOaHuil aTOMOB?

18. UYem HOpMasbHBIC KosteOaHus B Teopun Jlebas oTiaudaroTcs
OT KoJIcOaHUH aTOMOB B TEOpHU DHHINTEHHA?

19. Kak cormacuo Jle6aro 3aBUCHT OT YacTOTHI IJIOTHOCTH
pacrnpeaeneHus Yucia HOpMaibHbIX KoseOaHuii?

20. Yemy paBHO 00IIIee YUCIIO HOPMATBHBIX KOJICOAHUH?

21. Kak BeIMIIAMT TeMmnepaTypHasl 3aBUCMMOCTb TEIJIOEMKOCTH
TBepaoro tena B moaenu Jlebas?

22. Yro Takoe «3aKkoH Ky6oB JleOas»?

23. Ot xaxux (akTopoB 3aBUCHT Temreparypa [lebas?

24. Kaxkyro dopmymy npemnoxun JInHIeMaH Ui OIEHKA
temrnepatrypsl [lebas?

25. Kakne 3HaueHUs TENIOEMKOCTU MPEACKAa3bIBAECT TEOPHs
JleGast py HI3KUX M BBICOKHMX TeMITepaTypax?

26. UYro Takoe ¢oHOHBI? Kak umciao (OHOHOB 3aBHCUT OT
TeMIepaTypbi?

27. YeM (HOHOHBI OTIMYAIOTCS OT OOBIYHBIX YaCTHII?

28. Kaxk moBbIIeHne aMIIATYABI KOJIEOAHUH aTOMOB IIPH
HarpeBe OMKCHIBAETCS ¢ IOMOLIBIO MTPEJCTaBICHU O POHOHAX?

29. KakoBbI 0011IMe M pa3IHYHBIC YEPTHl TPEX TCOPHUit
TEIIOEMKOCTH — KITacCU4ecKod, DrHITeliHa u J{ebas?

30. IIpu xakux TemmepaTypax BaKaHCHUM BHOCST 3aMETHBIN
BKJIaJl B TEMJIOEMKOCTh?

31. Kakue 31eKTpoHbI BHOCAT BKJIAJ B TEMJIOEMKOCThH?

32. Uro Takoe KOIPPUINEHT JICKTPOHHOW TETUIOEMKOCTH?

33. Kak snekTpoHHast TEIUIOEMKOCTh 3aBHCUT OT SHEPTUH
Depmu?

34. INowemy M1 mepexomHBIX MeTautoB Kodddurment

3JIEKTPOHHOH TEIJIOEMKOCTH HMEET, KaK IIPaBuiIo, 6oJee BEICOKOE
3HAuUEHHUE, YeM AJIsl HOPMAJIbHBIX METaIoB?

35. Chopmynupyiite npasmio Heiimana-Komnra.

36. KakoBBI OCHOBHBIE MEXaHU3MBI NIEPEHOCA TEIIa B TBEPIBIX
Tenax?

37. B dem cocTouT KMHETHYECKas TEOPHs TEIUIONPOBOIHOCTH?
38. KakoBBI OCHOBHBIE MEXaHU3MBI paccesHust (HPOHOHOB?

39. INogemy (OHOHBI B3aUMOACHCTBYIOT APYT € Ipyrom?

40. Kakue mporueccsl Ha3pIBaIOT TpolieccaMu nepedpoca?

41. INogemy Ha TEIIONPOBOTHOCTH OKAa3BIBAIOT BIHSHHE

HPOIIECCHI Iepedpoca, a He HOPMAIbHBIE TIPOLECCHI?
42. Kak pemeroyHas TEmIonpoBOJHOCTb 3aBUCUT OT




TeMIeparypaI?

43. [Touemy perieTouHasi TEIIONPOBOAHOCTb 3aBUCHUT OT
TeMITepaTyphl 0 KPHBOH C MAKCHMyMOM?

44. Kak snekrpoHHasi TEIONPOBOAHOCTb 3aBUCUT OT
TeMIIepaTypbl?

45. Kak nanuuue npumeceil n3MeHseT TeMIEpaTypHYIO
3aBHCHMOCTb TEIUIONIPOBOAHOCTH METAIIOB?

46. Kak u mouemy BnusieT XOJOAHAs MIacTUUecKas Aedopmanus
Ha 3JIEKTPOHHYIO TETUIONPOBOJAHOCTh?

47. Kaxue nmpenmnonoxxeHus 3a05keHBI B OCHOBY Mozenu Jpyms-
Jlopenmna?

48. Kak dopmynupyercs 3akon Oma B moaenu Jpynd-Jlopenua?
49. Yro Takoe cpemHssi CKOpOCTh Apeida?

50. Uro Takoe CpemHss JAJIHHA TMpo0era JIEKTPOHOB B MOJEIH
Hpymna-Jlopenma?

51. Kakumu mapameTpamu onpenenstoTcsi yAenbHbIe
COTIPOTHBIIEHUE U TPOBOAUMOCTH B Mozienu [pyns-Jlopenna?

52. Kakue nono>xeHust 3a10KEHbl B OCHOBY TE€OPHH
3ommepdennaa?

53. Kakue 31eKTpoHbI SBISIOTCS HOCUTENSIMU 3JIEKTPUYECTBA 10
teopun 3ommepdenpaa?

54. Kakue ocHOBHBIE MEXaHU3MbI PACCESHHS YIUTHIBAIOTCS MPU
OLIEHKE Y/AETBbHOTIO 3JIEKTPOCONPOTHUBICHUS?

55. Kak BAMSIOT BaKaHCUM Ha YAEIBHOE 3JIEKTPUYECKOE
COIIPOTHUBIIEHUE?

56. Kak BnusAIOT MexXy3elbHbIE aTOMBbI Ha yJEIbHOE
3JIEKTPUYECKOE CONPOTUBIICHUE?

57. Kak BAMAIOT AUCIOKALUMY HA YIEIbHOE IIEKTPUUYECKOE
COTPOTHBIIEHHE?

58. Kak BAMSIOT TpaHuUIlbl 3epeH Ha YAENbHOE JJIEKTPUUECKOe
CONPOTHUBIICHNE?

59. INogemy oTiMUaeTCs NMEKTPOCONPOTUBIICHHE S- U d-
METaJoB?

60. B kakux cirygasx HY)XHO yYHTHIBaTh s-d-paccesHue,
MPUBEIUTE IPUMEPEI YJIEMEHTOB.

61. UTo y4UTHIBaeT MEXaHU3M 3JIEKTPOH-(DOHOHHOTO pacCesHus?
62. [Touemy 3aBHCHMOCTb YIIEJIBHOIO 3JIEKTPOCONPOTUBIECHHUS OT

TEMITEPATYPHI 110 AIEKTPOH-POHOHHOMY MEXaHU3MY PACCESTHUSI BMECTO
CTEIIEHH «3» UMEET CTENEHb «5»?

63. UTro yyuThIBa€T MEXaHU3M 3JIEKTPOH-MAarHOHHOTO
paccestHus?

64. Kak ¢ yueroM 31eKTpOH-MarHOHHOTO paccesiHUs 3aBUCUT
YAETBHOE MEKTPUIECKOE COIMPOTHBICHUE OT TeMIIepaTyphl?

65. B3anMoCBsI3b MEX/ly KaKMMH TIapaMeTpaMH OTpa)kaeT 3aKOH
Bunemana-®panna?

66. Uro orpaxkaer npasuwio MaTtuccena?

67. [Touemy mpu 0Opa3oBaHUM TBEPABIX PACTBOPOB
JIEKTPOCONIPOTUBIICHUE YBEIUINBACTCS?

68. Kak 3aBUCHUT OT KOHLIEHTpAIMM 3JIEKTPOCOIPOTUBICHUE
TBEPABIX PACTBOPOB MPOCTHIX METAJIIOB?

69. Kak n nouemy pasiuyaercsi 3JIEKTPOCONPOTHBICHHE

TBEP/BIX PACTBOPOB MPOCTHIX METAJUIOB U TBEPJIBIX PACTBOPOB C
MEePEXOTHBIM METAIIIOM?

70. Kak Bnuser ynopsaodeHue Ha 3JIEKTPOCOIIPOTUBIICHHUE
TBEPABIX PacTBOPOB?

71. Kaxk ot conporusnenus (a3 3aBHCHUT 3IEKTPOCOIPOTHBIICHIE
TETEPOTEHHBIX CIUIaBOB?

72. Kak rutacrtudeckast nedopManust BIUseT Ha
3NEKTPOCONPOTUBIIEHNE?

73. IIpuBeauTe mpuMeps! UCIOIb30BAHUS 3IEKTPUUIECKOIO

aHanu3a Ul U3y4eHUs IPOLIECCOB B MaTepHajax MpH CTapeHHH,
TEPMHUYECKOI 00paboTKe, AJIsl MOCTPOCHHS ArarpamMm (ha3oBOro
paBHOBECHS.

74. [ToueMy npu BBIYMCIIEHUM aTOMHOTO MarHUTHOTO MOMEHTa
Jarre BCero mpeHeoperaroT MarHUTHBIMA MOMEHTAMH HEHTPOHOB U
IIPOTOHOB?

75. Ha ocHoBaHuM yero npu BBIYUCIEHUH MarHUTHOIO MOMEHTa
aToMma Jia d-MeTaioB He yIUTHIBAIOT OPOUTAIbHBII MAaTHUTHBIH




MOMEHT?

76. Uro Takoe MarHetoH bopa? Uemy oH paBeH W 4TO
Xapaxkrepusyer?

77. Kak xmaccuuimpyror BemecTBa 10 MarHUTHOH CTPYKType?
78. Kak Benyt cebs mapaMarHeTUKA M JUAMArHETUKH IMPU
HAJIO’)KEHUU BHELIHEr0 MAarHUTHOTO NOJs?

79. Ilouemy nuamMarHeTHKd M IapaMarHeTUKU OTHOCSTCS K
¢J1a0OMardHUTHBEIM BelecTBam?

80. Uto Takoe MarHuTHas BOCHPUUMYUBOCTH? OTiuyaercs yn eé

3aBHCHUMOCTH OT HAMPSHKCHHOCTH BHEITHETO MATHUTHOTO TTOJIST JIJIS
¢i1a00- ¥ CHIILHOMArHUTHEIX BEIIECTB?

81. Kak u3MeHsieTcsi MarHuTHasE CTPYKTypa Pa3HOrO THIa
MAarHEeTHKOB IIPH HAJIOXKEHUU BHEIIHETO MarHUTHOTO MOJIs?

82. Yem o0ycroBiIeH AMaMarHeTH3M atoma?

83. KaxoB mopsiiok BeMYMHBI AMAMAarHUTHOMN
BOCIIPHUMYMBOCTH aTOMa U OTYEro OH 3aBUCHT?

84. Kaxk 3aBucHT mnaMarHUTHAs BOCIPHUMYMBOCTD aTOMa OT

MOJIO’KEHNUS B TaOnume MeHzeneeBa 1 I KaKUX AJIEMEHTOB
9KCIIEPUMEHT COBIIAAET C TeopHeii?

85. Yem 00ycIIOBIEH MapaMarHeTu3M aroma?

86. OT KakuX MapaMeTpoB 3aBUCUT NapaMarHUTHAas
BOCHPHUMMYUBOCTG PEIISTKH B Mojenu JlamkeBeHa?

87. Yro xapakrepusyeT 3akoH Kiopu M JUIs Kakux BEILIECTB OH
BBITIOJTHSIETCS?

88. Uro xapakrepusyer 3akoH Kropu-Beiicca, mouemy BBeIeHbI
MIOTIPaBKH B 3aK0H KiopH u ueM oHM 00yCIIOBIIEHBI?

89. Jlns kakux BemiecTB BbIMONHsAETCS 3akoH Kropu-Beticca?
90. UYeMm no teopuu Ilaynu onpenensercs napamardeTusm
9JIEKTPOHOB?

91. ITouemy pasznmyaercsi BOCHPUUMUYHUBOCTD 3JIEKTPOHOB
MPOCTHIX M MEPEXOIHBIX METaJUIOB 0 Teopuu [laymu?

92. UeM ompezensercss TeMnepaTypHas 3aBUCHMOCTb

napamMarHuTHo! BocripuuMunBocTU? [Touemy TemiiepaTypHbIi
K03(UIIMEHT BOCHIPUUMYUBOCTU MOXKET MMETh Pa3HbIH 3HAK?

93. UeM ompezensercss AUaMarHeTu3M 3JIEKTPOHOB 110 TEOPUU
Jlanpay?
94. Maruetuku B Tabnune Meuneneesa. ComnocraBbre

MarHUTHOE COCTOSIHUE JIEMEHTA C €T0 MOJI0KEHUEM B Ta0IIHIIE
MenpeneeBa (HOMep, TPYIIIA, IEPHON).

95. Teopus monexynspHoro nois Posunra u Beiicca, eé
IIPETOJIOKEHHS U OCHOBHBIE BHIBOJIBL.

96. Kak HamarHm4eHHOCTH (peppoMarHeTHka 3aBHCHT OT
TeMIepaTypai?

97. KaxkoBa npupoaa MoJIeKyIipHOTO TOJIsI?

98. Cdopmynupyiite kputepun (peppomMarHeTusmMa H
aHTHU(EeppOMarHeTH3Ma.

99. KakoBbI OCHOBHBIE U/I€H TEOPHH OOMEHHOTO
B3aUMOJENUCTBUA?

100. Uro xapakrepusyer kpuBas bere-Crneittepa?

101. B yem paznuuue Moaeneit 0OMEHHOTO B3aHMMOJSHCTBUS:
NPSIMOTO, MOJIIPHOTO U 30HHOT0? X TOCTOMHCTBA M HEAOCTATKH.

102. B 4eM cocTosAT 0COOEHHOCTH MarHUTHOTO MoMeHTa P3M-
MeTaJlJIOB?

103. W3 xakux COCTaBISIOUIMX CKIAaJbIBACTCS CBOOOIHAS SHEPrus
(eppomarseTrka?

104. Bmmstare Gopmsl 0oOpasna Ha n3MepsieMble MarHUTHBIC

cBoiicTBa. [loHsTHE O pa3zMarHu4uBaronieM (akrope. Heprus
pasmarnuumBaroniero gakropa u eé nmpupoaa?

105. Uro Takoe MarHMTOKpUcTaJuIMyeckass aHuzoTponusa? Kakxosa
e€ npupoza?

106. SIBiieHHEe MarHUTOCTPHUKUUY, €€ MpUpoa.

107. AHM30TPONHUST MATHUTOCTPUKIUH.

108. BriusHIE MarHUTOCTPUKIINK Ha SHEPTHIO (heppOMarHeTHKA.
109. OHeprus (heppoMarHeTHka B MOJE YIPYIUX HaIpsKEHHH.
110. JlomenHast cTpykTypa (eppomarHeTnka. E€ xapakTepuCTHKH.
Tumnsl rpaHuL.

111. OpnnonomenHble yacTuLbl? CyneprnapaMarHUTHbIE YacTULBI?

112. Uro Takoe KpuBas HaMarHWYMBaHUS M METIs rucrepesuca?




Kaxumu mapameTpaMu OHU XapaKTepU3YIOTCS?

113. OCHOBHBIE TIPOIIECCHl HAMArHHYHWBaHUSI.

114. Cytb ckaukoB bapkray3eHa U CBSI3b C HUMM KPUBOMH
HAMAaTHUYMBAaHUS M Pa3MarHUYUBaHUS?

115. Teopust HanpsHKEHUH.

116. Teopusi BKIOUEHUIA.

117. OCHOBHBIE THIIBI MATHUTHBIX MaTEPHUaJIOB.
118. Ponb HaBenieHHON MarHUTHOM aHU3O0TPONIMHU B

(hopMHUpPOBAaHIH CBOICTB MATHUTHBIX MAaTEPUAIIOB?

119. JlaliTe onpeneneHue OCHOBHBIM BEIHYMHAM,
XapaKTePHU3YIOMNM yIPYrOCTh MaTePUATIOB.

120. [Haiite monHoe onucanue 3akoHa ['yka, Kakum 0oOpa3oM 3To
ONKCaHME YIPOLIAETCS Ul PEATbHBIX KPUCTAIIIIOB Pa3IMyHON
CUMMeTpun?

121. Kaxk Bruster Temmeparypa Ha MOOYAb YIPYTOCTH METaJIOB?
122. KakoBa 3aBHCHMMOCTH MOJyJel yNpyrocTH TBEPABIX
pPacTBOPOB OT KOHIICHTPALIMH MIPUMECEH U 4eM OHa 00ycIIoBIeHa?

123. B dgem cocTouT (eppoMarHUTHAS aHOMAJHUS YIPYTOCTH
METAJIOB, KaK 3TO SBJICHUE MOKHO UCIIOJIb30BaTh?

124. Yro Takoe BHYTpEeHHEEe TpeHue?
125. Ilepeuncnure OCHOBHBIE BUJIbl BHYTPEHHETO TPEHMUSL.
126. OnummuTe BO3MOXHBIE XapaKTePUCTUKU BHYTPEHHETO

TPEeHHMs1, KAK OHH CBSI3aHbI MEX Iy COO0M?

127. OnumuTe 3aBUCUMOCTD PENAKCALIMOHHOTO BHYTPEHHETO
TpeHus 1 Moxyist FOHra ot 4acToTHI KoJeOaHuUiA.

128. OnuiuTe 3aBUCUMOCTD PEIAaKCAllMOHHOTO BHYTPEHHETO
TPEeHUs OT TeMneparypsl. Kakum 06pa3oM MOXKHO I10 TeMIIepaTypHOH
3aBUCHMOCTH PAaCCYMTATh SHEPTHIO aKTUBALIUH IPOLECCA PENAaKCalN?
129. IIpuBeaure npuMepsl BOSHUKHOBEHHS PEIAKCALIUOHHOTO
BHYTPEHHETO TPEHUSL.

130. B 4eM cocTouT siBJI€HUE TMCTEPE3UCHOTO BHYTPEHHETO
TPEHHs, IPUBEIUTE IPUMEPHI PeaNn3aii TAKOTO BHa TPEHHUS.

131. KakoBbl 0COOEHHOCTH TMCTEPE3UCHOTO BHYTPEHHETO
TpeHus?
132. B 4eM CcOCTOUT sIBJI€HUE PE30HAHCHOIO BHYTPEHHETO TPEHUSL.

IIpuBenuTe BO3MOKHBIN IPUMEP BOZHUKHOBEHUS TAKOIO BUJA TPEHUSL.

133. [Tepeuncnure uzBectHbie Bam MaTepuansl ¢ 0coObIMH
5.2. Ilepeuennb padot, BoinoaHsieMbIX o gucuuminHe (Kypcosasi pa6ora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kon HazBanue Iposepsiemsie
paboTs! paboTbI HHJMKATOPBI Copnep:xaHue pabOTHI
KOMITETEHIIH
P1 JlabopaTopHas OIIK-3-31;0I1K-3- | AncdepeHnuanbHbIil TePMAIECKUIT aHATH3 B METAJUTHYECKAX
pabora 1 B1;0I0K-3-B2;0IIK | marepuanax
-1-31;01IIK-1-
V1;0IIK-1-B1
P2 JlabopaTopHas OIIK-3-31;0I1K-3- | JunaToMerpuueckuii aHanu3 (Ha3oBbIX MPEBPAICHUI B MaTepHaiax
pabota 2 V1;0IIK-3-B1;0IIK
-3-B2;0I1K-1-
31;0IIK-1-Y 1;0IIK-
1-B1
P3 JlabopaTtopHas OIIK-3-31;0I1K-3- | V3yuenne (a30BbIX MpeBpaIieHnii B aMOP(HBIX CIUIABaX C TIOMOIIBIO
pabora 3 B1;0IIK-3-B2;0IIK | nuddepeHunanbHOi CKaHUPYIOLIeH KaTOPUMETPUR
-1-31;01IIK-1-
V1;0IIK-1-B1
P4 JlabopaTopHas OIIK-3-31;0I1K-3-  |IlocTpoeHue KpUBOM HAMAarHUYMBAHUS U CTATHUECKON IIETIH
pabora 4 B2;0I1K-1-31;0I0K- | ructepesuca ¢peppoMarneTrka HHIYKIIHOHHO-UMITYJIbCHBIM METOA0M
1-V1;0IIK-1-B1
P5 JlabopaTopHas OIIK-3-31;0IIK-3- | OnpeneneHue nMoTeps Ha epeMarHiYMBaHUE AIEKTPOTEXHUIECKOM
pabota 5 V1;0IIK-3-B1;0IIK | cramu Ha yctanoBke MK-4D
-3-B2;0IIK-1-
31;0I1K-1-Y 1;0IIK-
1-B1
P6 JlabopaTopHas OIIK-3-31;0IIK-1- | BousiHMe 4acTOTHI M aMIUTUTYABl HAPSKEHHOCTH BHELTHETO
paborta 6 V1 MarHUTHOTO IOJIS HA TUHAMUYECKUE XapaKTEPUCTUKH MarHUTOMATKUX

MaTepuaoB.




P7 JlabopaTtopHast OIIK-3-31;0IIK-3- | 3y4eHue 3aBUCMOCTH 3IEKTPHUECKOTO CONPOTUBICHUS 00pasia
pabota 7 V1;0I1K-3-B2 ME/IM B 3aBUCUMOCTH OT JUTMHBI TIPOBOJIA

P8 JlabopaTopHast OIIK-3-Y1;0I0K-3- | M3y4eHne 3aBUCHMOCTH 3IEKTPHUECKOTO COMPOTHBIICHUS 00pa3IoB
pabora 8 B1;0IIK-3-B2;0IIK |cranu oT Temmneparyp 3aKajlkd U OTITyCKa

-1-31;01IK-1-
V1;0IK-1-B1

5.3. OueHo4Hble MaTepHAaJIbl, HCNOJb3YyeMble 15 IK3aMeHa (onucaHue OMI1eToB, TeCTOB M T.II.)

Ilo xypcy 3K3aMeH He mpeaycMOTpeH

5.4. MeToauKa OLleHKH OCBOCHHUS JMCHUIIMHBI (MoayJsi, npakTuku. HUP)

OreHka 3a 3a49eT BEIBOJIUTCS HA OCHOBE CPEIHEro OaiIa 1o TpeM KOHTPOIBHBIM pad0TaM IPH YCIIOBHH BBITIOIHEHHUS U 3aITUTHI
BCeX Ta00paTOpHBIX paboT. B cirygae Hecoracus cTyaeHTa co CBOCH OLCHKOH, My MOXKET OBITh IPEAOCTaBICHA BO3ZMOXKHOCTD
HamnMcaTh 3a4eTHYI0 paboTy. Bomnpock! 3aueTHo paboThl pazmMereHs! B KM4.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBo, o
JI1.1 |Ilepmunos A. C., MeTtob1 uCTIBITAHUI DJeKTpoHHAs ONOTHOTEeKA .. Yueba, 2006
IlyBaeBa E. A., MarHUTHBIX MaTepUATIOB: y4e0.
Beenenckuii B. 1O., nocoOue JUIs CTy[. By30B HaIIp.
JIunees A. C. '®u3. MmatepualioBeicHUE' 1
cnen. 'CrangapTusanus u
cepTuduranys'
JI1.2 [IlepmunoB A. C., Ceprudukanus MarHUTHBIX OnexrpoHHas OHOIHOTEKA .. Yueba, 2006
Beenenckuii B. 10., MaTepHuaoB: KypcC JEKIIHi:
JIunees A. C. y4e0. mocodue IS CTyII. By30B
Hanp. 'Ous.
MaTepHajJoBeIeHUE' U CIIell.
'CranmapTuzanus u
cepTuduKanys’'
JI1.3 | JIuBumn b. T, duznyeckre CBOWCTBA bubimorexa MUCuC .» Merannyprus, 1980
Kpamommu B. C., METaJlIOB U CIUIABOB: Y4eOHUK
JIuneuxuit 4. J1., JIIs METAJUTYpr. CIIEL. BY30B
JluBumn b. T'.
JI1.4 |Kekano U. b. du3nyecKue CBOMCTBA Bubmuorexa MUCuC .. Yueba, 1992
Mertasuios: Pasn.:
JunaTorepmMus U TEpMUYECKHHA
aHaJIN3 METAIJIOB U CIUTaBOB:
n1a0. IPaKTUKYM AJIS CTYA.
cren. 11.04, 11.05, 11.07,
11.08
JI1.5 |TomnoBun U. C. BuyTpennee Tpenue u Bbubiaroreka MUCuC .: U3n-Bo MUCuC, 2012
MeXaHHYECKas CIIEKTPOCKOIIHSI
METAJUTUYECKUX MAaTePHaJIOB:
y4eOHUK
JI1.6 |Ilepmunos A. C., du3ndeckre CBOHCTBA DrekTpoHHas ONOIMOTEeKA .. [MHUCuC], 2019
Beenenckuii B. 10., tBepasix Ten (N 3509): nab.
[llyBaeBa E. A., MIPAKTUKYM
Morunbauxos I1. C.
6.1.2. lono/IHUTe/IbHASA JUTEPATYpa
ABTOpBI, COCTaBUTENIN 3arnaBue bubnnoreka WznarenbcTBo, 01
JI2.1 | Kexkano U. b., AmopdHbIe HAHO- U DneKTpoHHas OMOIoTEKa .. I3n-Bo MUCuC, 2008
[llyBaeBa E. A. MHKPOKPHUCTAJUTUYECKHE

MarHUTHBIE MaTEepPHAIIBI: J1a.
MPaKTHKyM: yuel. mocodue st
CTya. By30B Hanp. dus.
MaTepHaOBECHHE U CIIEI.
Hanomatepuast




ABTODBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

2.2

Boposuk E. C.,
Munsnep A. C.

Jlexuuy mo MarHeTU3My: yueo.
nocobue i ¢pu3. crel. yH-TOB

bubmnorexa MUCuC

XapbkoB: 'oc. yH-T um. A. M.
T'opwkoro, 1966

J12.3

Beenenckuii B. 1O.,
JIunees A. C.,
IlepmunoB A. C.

DKCIEePUMEHTAIbHBIE METO b
(pu3mueckoro
MaTepHalOBe/ICHHS:
MoOHOrpadus

Bbubmmnorexa MUCuC

M.: U3n-8o MUCuC, 2011

6.1.3. MeTtoanyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU

3arnaBue

Bubanoreka

W3naTenbcTBO, rof

JI3.1

Mensanuenxo A. C.

AHanu3 JaHHBIX B
MatepuaioBeneHuu. Y. 1: yue6.
nocoOue [uisi CTy[. By30B,
00y4. 1o Hamp. 150700 -
Dusnueckoe
MaTepHaJoBeICHUE U
Merannyprus

bubmmorexa MUCuC

M.: U3a-so MUCuC, 2013

JI3.2

Menbanuenko A. C.

AHanu3 JaHHBIX B
MarepuanoBegenun. Y. 2.
Perpeccronnslii ananus: yueo.
ocoOwue [UIs CTY/. BY30B,
00y4. 1o Hamp. 'Mertamtyprus’'

Bbubmmorexa MUCuC

M.: U3n-8o MUCuC, 2014

6.2. [lepeuens pecypcoB nHGPpOPMALHOHHO-TEJIeKOMMYHUKAUMOHHO# ceTn « AHTEepHET»

31

Ou3nuecKre CBOMCTBA MaTEPHAJIOB : yaeOHOE
nocobue / B.W. I'pezynos, T.W. I'peizyHoBa, O.A.
Krnenosa u ap. — 3-e u3z., gomn. — Mocksa : @nuHTa,
2019. — 137 c. IlonHoTekcToBast Y HUBEPCUTETCKAS
OoubnuoTeka oHmaiiH - http://biblioclub.ru
CBobOoansii noctyt ¢ [P-agpeco HUTY "MUCuC".

http://biblioclub.ru/index.php?page=book red&id=461082

22

[lyBaea E.A., Beenenckuii B.1O., Ilepmunor A.C.
dusnyeckue cBoricTBa HaHOMaTepuanos, Y MKJI. —
M.: Uzparenbckuii ;oM MUCuC, 2010.

http://elibrary.misis.ru/action.php?

kt path_info=ktcore.SecViewPlugin.actions.document&fDocumen

tld=9112

33

I'ypros B.A., Ocaynenko P.H. ®u3uka TBepaoro tena
Jutst uHkeHepoB — M.: Texnocdepa, 2012. — 560 c.

http://biblioclub.ru/index.php?page=book red&id=233466&sr=1

D4

Oenepanbhbiii 3ak0H Ne 102 ot 26 utonst 2008 roga
«O06 obecnieyeHNH eIIMHCTBA M3MEPEHHI(C
u3MeHeHussMu Ha 13 utons 2015 rona)

http://docs.cntd.ru/document/902107146

95

I'OCT 15.101-98 Cuctema pa3paboTKu ¥ TOCTAaHOBKU
npoaykiuu Ha npousBozactso (CPIII). TTopsinok
BBITTOJTHEHHST HAYTHO-HMCCIIEI0BATEIbCKIX PadOT-
Iepensa. Cent. 2010. - M.: Crangaptuadopm, 2010

http://docs.cntd.ru/document/1200003945

06

I'OCT 7.32-2001. Otuer o Hay4HO-
HCCIIe0BaTEeNbCKOM padote. CTPyKTypa U IpaBHIIO
odopmienus. - Been2002-07-01. - M.: U3n-Bo

cranaapTos, 2001.

http://docs.cntd.ru/document/1200026224

97

I'OCT 8.563-2009. I'ocymapcTBeHHas cHCTEMa
o0ecrieueHus €AMHCTBA U3MEpEeHUH. MeToanKu
(Metonpl) u3Mepenwuii. - [epensa. dpeppanps 2019. -

Crargaptuadopm, 2019

http://docs.cntd.ru/document/1200077909

98

I'OCT 16504-81. Cuctema rocyaapcTBEHHbBIX
WCIIBITAaHUN IpoAyKUMHU. McbITaHus 1 KOHTPOJIb
KauecTBa NpoayKuuu. OCHOBHBIE TEPMUHBI U
onpenenenus.-Ilepensn 2011. - M.:

Crangaptuadopm, 2011

http://docs.cntd.ru/document/1200005367

39

I'OCT 8.377-80. 'ocynapcTBeHHas cucrema
obecrieueHNs eAMHCTBA U3MepeHnil. Marepuaisl
MarHATOMSTKHE. MeTOIMKa BBITOTHEHHS H3MepeHHH
IIPU OIpeeTICHIN CTATHIECKUX MATHUTHBIX
xapakrepucTuk. -M.: U3narenscTBo cTanaaptos, 1980

http://docs.cntd.ru/document/1200014136




I'OCT 12119.4-98. Crans 3neKTpoTeXHHUIECKas.
MeTobl ONpeAeNICHIsS MArHUTHBIX ¥ 3JIEKTPUYECKX
CBOICTB. MeTo n3MepeHHs yIeIbHBIX MaTHUTHBIX

http://docs.cntd.ru/document/1200004946

310 HOTEpPb U JISUCTBYIOLIEro 3Ha4eHHUsI HalPSHKEHHOCTH

marautHoro moist. - M.: UTTK U3xpatenbcTBO

cra”aapTos, 2003

T'OCT 19693-74. Marepuaibl MarHuTHBIC. TepMUHBI http://docs.cntd.ru/document/1200015683
211 |u onpenenenus. - M.: UTIK U3sparenscTBo

cTaHgapTos, 2005

T'OCT 7229-76. Kabenu, npoBoa 1 MIHYpL. MeTos http://docs.cntd.ru/document/1200012169
51y |CTIPSHSICHIA IEKTPHECKOTO CONPOTHBIEHIA

TOKOIIPOBOSALINX JKUJI ¥ TPOBOJHUKOB. - M.: UTIK

WznarenscTBO cTannapTos, 2003

6.3 IlepeyeHb MPOrpaMMHOro odecneyeHust
i JInnensun ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
I1.2 | ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
1.4 |Microsoft Office
I1.5 |MS Teams
6.4. TlepeyeHp HHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM H MPO(eCcCHOHAIBHBIX 023 TaHHBIX

H.1 |llonHOTEKCTOBBIE POCCUICKME HAYYHBIE )KypHAJIbl U CTaTbU:
N.2 |— Hayunas snexrponnas 6ubmmoreka eLIBRARY https://elibrary.ru/
N.3 |— [onaHOTEKCTOBBIC NETIOBBIC MyONUKaUi HHOOPMATEHTCTB U Ipecchl o 53 orpacisam https://polpred.com/news
N.4 |HnrOcTpanHbIe 6a3b! maHHEIX (HocTym ¢ IP agpecos MU CuC):
N.5 |— aHaimTHyeckas 0a3a (MHAEKCH uTUpoBanusa) Web of Science https://apps.webofknowledge.com
N.6 |— ananutuyeckas 0aza (MHAEKCH IUTUPOBaHUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— HayuHsle xypHasl H3natenscTsa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune

OcHarenne

UYnraneHsrit 321 Ne4 (B)

KOMIUIEKT y4eOHo# Mebemn Ha 20 paboumx MecT,
KOMIIBIOTEpPBl € MNOAKIIOUEHHEM K cetd «MHTepHeT» U
JIOCTYIIOM B 3NEKTPOHHYIO HUH(POPMALHOHHO-
00pa30BaTENbHYIO CPENY YHUBEPCHTETA

Bb-429

VYueOHas aymuTopus

MPOCKTOpP; MYNbTHMEIUiHAs JOCKA; MapKepHas JOCKa,
JOKYMEHT-KaMepa; KOMITBIOTEPHBIH KiIacc Ha 6 CTYIEHTOB H
mperofaBarens (7 ~ KOMIIBIOTEPOB);  YCTAaHOBKA ISt
U3MEPCHUsI MArHUTHBIX XapaKTCPUCTHUK, YCTAHOBKA JUIs
ompezieNeHuss TOTeph Ha TnepeMarHuyuBanne MK-40;
MarHuTHou3MepurenbHass ycraHoBka MK-33; crenny mis
HN3MEPEHUS YAETBHOTO 3NIEKTPOCONIPOTHUBIICHHUS;
JIUIIATOMETp; TBepAoMeTp No PokBemny; KOMIUIEKT y4eOHO
Mebenmn

JIro6oit
MynbTuMenuitHas

KOpITyC VYuebHas ayauTopust g OPOBEACHUS
3aHATHN JISKIIMOHHOTO THIIA W/AIH JUIA

IIPOBEICHUS IPAKTUYECKUX 3aHATUMI!

KOMIUIEKT y4eOHo# Mebenu 10 36 MecT s oOydaromuxcs,
MYIBTHMEIUHHOE  00OpyIOBaHWE, MarHHTHO-MapKepHas
nocka, pabodee mecto mperonaBarens, I[IKc moctymom k
UTC «Mureprer», ODUOC yHuBepcHTeTa 4epe3 IHYHBIA
kabuner Ha miargopme LMS Canvas, JIHIIEH3HOHHbBIE
nporpamMel MS Office, MS Teams, ESET Antivirus

8. METOAUWYECKHUE YKA3AHUA VIS OBYYAIOIIUXCA

JlexioHHBIE 3aHATHS HAIEIEHBI Ha H3y9eHHUE CTYICHTaMH 0COOEHHOCTEH (DM3NIECKNX CBOMCTB TBEpABIX Tel. JlabopaTopHbIe
pabOoTHI HaIleTEeHBI Ha IPAKTUIECKOE H3YUCHUE BIUSHUS Pa3INUHBIX (PaKTOPOB Ha (PU3MUECKIE CBOMCTBA H3YYaeMBIX MATEPHAIIOB,
BJIMSHMS MX TEPMHYECKOM 00pabOTKH, M3ydEHUs BIUAHHUS OCOOEHHOCTEH (ha30BOro U CTPYKTYPHOTO COCTOSHMS.

HI/ICHI/IHHI/IHa OTHOCUTCA K TOYHBIM HayKaM nu Tpe6yeT 3HAYUTCIIBHOI'O 06Lema CaMOCTOHTeJ’lBHOﬁ pa6OTBI. OT}ICJ’IBHBIG yqeﬁHLIe
BOITPOCHI BEIHOCSITCS HA CAMOCTOSITEIIBHYIO TIPOPAOOTKY M KOHTPOJIHMPYIOTCS TOCPEACTBOM TEeKyIieH artectanuu. [1pu sTom
OpraHPISyIOTCSI I'pyHHOBbIe nu I/IH,Z[I/IBI/I,I[yaIILHLIe KOHCyJ'H)TaL[I/II/I. KaquTBeﬂﬂoe OCBOCHHUEC NUCHHUIIIIMHBI BO3BMOXXHO TOJIBKO HpI/I
CHCTEMATHYECKOM CaMOCTOSTENBLHON paboTe, 4TO MOIEP)KUBAECTCSI CHCTEMOM TEKYIIEH U pyOeKHOM aTTeCTalu.

Texunka 0€30I1aCHOCTH




1. JlabopaTtopust pu3HUecKuX CBOMCTB OCHAIEHA CIIEIMANBHOI TOKOMpoBOIAIIeH cucteMoil. Mimeercst obopyaoBaHue,
MOAKITIOYaEMOE OT pa3HbIX HCTOYHHKOB HAaNpsHKeHHs. Brirouatk Takoe 000pyJOBaHHE CAaMOCTOSATEIBHO 0€3 TTOMOIIH
TperoiaBaTess — 3aIpemacTcs.

2. Ipu BEIXOAE W3 AyIUTOPHUH CIEAyeT YOeTuTCs, YTO Ja00paTopHOE 0OOPYIOBAaHHE BBIKIIOUCHO.

3. Opexny cieqyeT CHUMATh B rapAepode, WK MpHU BXOJE B ayAUTOPHIO, ¢ COO0I MMETh TOJIBKO HEOOXOAMMYIO LIS
BBITIOJIHEHHUS pabOTHI IUTEPATYpPY, TeTpans (JTaOOpaTOPHEIH )KypHAIT), YK, KAPaHAAIIN U KaIbKYIISTOP, TOMYCKACTCS HHOE
AIIEKTPOHHOE 000pyI0BaHIEe, HEOOXOANMOE JIJIsl pAcueTOB MIIH 3aITCel, CBSI3aHHBIX C J1a00OpaToOpHOH paboTOH.

4. B poserku, pacnonararomuecs B 1aboparopuu, He AOIyckaeTcs 0e3 BegoMa IpernojaBaTels BKIIOYAaTh Kakoe OBl TO HU
66110 000pyI0BaHKe ( B TOM unciie HOyTOyKH, Tenedonbl, KITK).
5. B maboparopun ucnone3yercsi yHHKaIbHOE 00opynoBaHue. CiemyeT OEpeKHO OTHOCHTCSA KO BCeMy 00OpYIOBaHHMIO,

pacrojgararomeMycs B ayIJuTOpruu.

TpeOoBaHMS K HOATOTOBKE M BBITIOJIHEHHUIO JTa0OPAaTOPHBIX padoT

1. K maGoparopHoii paboTe AOMYyCKAIOTCSI CTYIEHTHI TOJBKO TPH HAIWYIHU KOHCIIEKTa B pabodeM KypHaie, OTHOCAIIETOCS K
TeKyIel 1abopaTopHoii paboTe.

2. Koncmekr nomkeH comepkaTb:

a. - HasBanmne paboTsl,

b. - lens n 3amaun paboTsl,

c. - TeopeTuueckoe BBEACHHE, KOTOPOE JOJDKHO BO-TIEPBBIX, OTPaXKaTh (PU3MUECKUE MPHHIMIBI H3ydyaeMoro 3ddekra,

nporiecca, WK U3MEHEHUsI CBOMCTB; BO-BTOPBIX, JOJDKHO OBITH IPUBEACHO OIMCAaHUE YCTAHOBKHU, HA KOTOPOH Oy/eT IIPOBOIUTCS
M3MEpEeHHe CBOWCTB, B 3TO ONHMCAHNE JOJDKHBI BXOJUTH IPUHIMIIHATIBHAS 1 SIEKTPUIECKas CXeMa YCTaHOBKH, OTIMCAaHNE IPHHIUIIA

ee feiicTBUs, a TaloKe HHBIC BO3MOXKHOCTH YCTaHOBKH, HE CBSA3aHHbIE C BEIIIOTHEHUEM JaHHOH PabOThI, JODKHBI OBITH TaloKe
HPHUBE/ICHBI IOCTONHCTBA M HEIOCTATKH YCTaHOBKH.

d. - Iocme BeIONTHEHNS PAaOOTHI B KOHCIIEKT JOJDKHBI BOMTH: (a) pe3ylabTaThl paOOTHI B BHUAE TAOIHI[ H3MEPSEMBIX BEINYNH
1 rpauKOB (IIOCIICIHIE MOTYT OBITH BHITIOJIHEHHI B SJIEKTPOHHOM BHUJIC MJIM HA MIUDTIMETPOBKE); 0) BEIBOJBI IO paboTe (B BEIBOJAX
JIOJDKHO OBITH OTPAXKEHO PelIeHHe Leseil U 3a1a4 paboThl, a TakKe M3MEHEHHE CBOIMCTB B 3aBUCUMOCTH OT CTPYKTYPbI MaTepHaa).

3. [epen HauaoM Kax0il 1a00paTOpHOI pabOTH OyJET NMPOBOIUTHCS MPEABAPUTEIBHBIH ONPOC MO TEMAaTHKE
71a00paTOPHOH, CTYICHTHI, He IOATOTOBIICHHBIE K paboTe M He MOHMMAIOIINE CYTh paboTH, K paboTe AOMyIIeHB! OBITh HE MOTYT.




