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1. HEJIX OCBOEHUSA

1.1|Llenb ocBOCHNUS QUCIUILUINHEI - GOPMHUPOBAHNE KOMIIETEHIIUI B COOTBETCTBUH C YUEOHBIM INIAHOM, 2 TAKXKE HAyYHTb
CBSI3BIBAThH (PH3UUECKUE CBOWCTBA MATEPUAJIOB C UX CTPYKTYPOH U ()a30BBIM COCTOSHHEM, BBISBIISAThH KIACCHYECKHE U
KBaHTOBBIE 3 (EKTHI B MaTepHaaX, aHATU3UPOBATh OCOOEHHOCTH (PH3NIECKUX CBOMCTB Pa3HBIX MaTEePUaIOB, HCIOIb30BaTh
(u3nUecKue CBOMCTBA I aHAJIN3a CTPYKTYPBI U ()a30BOTO COCTOSIHUS

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM NPOT'PAMMBI

Buox OIT: [51.B.1B.02

2.1 |TpeOoBaHMs K MpeIBAPUTEIbHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1 |®usnueckas XUMHUs

2.1.2 |MudopmaTrka 1 OCHOBBI HCKYCCTBEHHOTO MHTEJLICKTA

2.1.3 [IIpouecchl moay4yeHus: 1 00pabOTKH MaTepHAIIOB

2.1.4 |Texumka (pM3HKO-XHMHYECKOTO IKCIEPUMEHTA

2.1.5 [Merposnorus, cTaHIapTU3AIMS U TEXHUYECKUE H3MEPCHUS

2.1.6 |MeTO/BI KOHTPOJIS U aHAJIKM3a BEIIECTB

2.1.7 |[Komno3suuuoHHbIE MaTepHUalbl: CTPYKTYpa, CBOMCTBA, IPUMEHEHHE

2.1.8 |Dusuka

2.1.9 |Dusuko-xuMus MOJIUMEPOB

2.1.10 |Kpucramiorpadus

2.1.11 |Mertoabl MaTeMaTHYeCKOH pu3uKn

2.1.12 |OO6mas XuMHYECKast TEXHOJIOTHS

2.1.13 |UmxeHepHast 1 KOMIIbIOTEpHAs rpaduka

2.1.14 |DnexrpoTexHuKa

2.1.15 |IIpou3BoacTBEHHAsI MPAKTHKA 10 MOJYYCHUIO TPO(ECCHOHATBLHBIX YMEHHI U ONbITa MPOGECCHOHANBHON ICATEIbHOCTH

2.1.16 |MaremarnuecKkasi CTAaTUCTHKA U aHAJIM3 JTaHHBIX

2.1.17 |AnHanuTHyecKas XUMUS

2.1.18 |®da30Bbie paBHOBECHUS H CTPYKTYpOOOpa30BaHHE

2.1.19 |Maremarnka

2.1.20 |Teopernyeckasi MEXaHHUKa U OCHOBBI TEOPHH YIIPYTOCTH.

2.1.21 |KosutouaHas XUMus

2.1.22 |Metobl UCCIIEIOBAHUSI MATEPHAIIOB

2.1.23 | Xumus

2.1.24 | AnamuTHyeckas reOMeTpuUs

2.2 Jucnuninnel (MOIy/ 1) M NPAKTHKH, 1JIs1 KOTOPBIX 0CBOEHHe JaHHOW AVCHMIIJIMHBI (MOAYJIsl) He00X0ANMO KaK
npepuiecTBYyIoLee:

2.2.1 |IIpepmunnomHas npakTHKa JUIs BBIIOJHEHUS! BBITYCKHOM KBaIH(UKAMOHHON paboThI

2.2.2 MOZ[GJII/IpOBaHI/Ie XUMHUKO-TCXHOJIOTHYCCKUX TMPOLECCOB

2.2.3 |MeToap! pU3MKO-XUMHUYECKHX HCCIICIOBAHUN

2.2.4 |Hopwmsl u npaBuia opopmienust BKP

2.2.5 [IloxroroBka k mporeaype 3aluThl B 3aIHTa BEITYCKHOH KB (UKAHOHHONW paboThI

2.2.6 |TepmomguHaMuKa CJIOXKHBIX CHCTEM

2.2.7 |KoMmmbroTepHble METO/BI B (PU3NUECKON XUMHUH

3. PE3YJIbTATBI OBYYEHUS IO JUCIHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUAMMU

IIK-3: Cnoco0eH ocyniecTBJIATH NPOBeeHUe PadoT Mo 00padoTKe U aHAJU3Y HAYYHO-TeXHHYecKoii nHopmanuu u
pe3yJIbTaTOB HCCJIe10BAHUIT

3HaTh:

ITK-3-31 OcHOBBI Hay9HO-TEXHHYECKOT0 NOMCKa HH(pOpManuy B 00JacTH GU3NUECKUX CBOMCTB MAaTEPHAJIOB.

OIIK-4: Cnoco0eH o0ecnneyuBaTh NpoOBeeHNEe TEXHOJIOTHYECKOro Mpolecca, HCrnojab30BaTh TeEXHMYECKHE CPeACTBa s
KOHTPOJISI MAPAMETPOB TEXHOJIOTHYECKOT0 NMPoIecca, CBOICTB ChIPbS M TOTOBOM MPOAYKIINH, OCYIIECTBJISITh H3MEHEeHHe
napaMeTpoB TEXHOJIOTHYeCKOro Mpouecca Npu N3MeHeHHHU CBOICTB ChIPbsl, IOHUMAThH NPUHIUIIBI PA0OTHI COBPEMEHHBIX
HH(OPMANMOHHBIX TEXHOJIOTHIi ¥ MCMOJIH30BaTh UX /IS PelIeHusI 32124 NPo¢ecCHOHAIBLHOM 1eATeIbHOCTH, MPOEKTHPOBATH
U pa3padaTbIBaTh MPOAYKIHIO, IPOIECCHI H CHCTEMBbI

3HaTh:

OI1K-4-31 OcHOBHBIE METOIbl ONPEAEIICHUS] PU3MYECKUX CBOMCTB JJIsl KOHTPOJISI MApaMEeTPOB TEXHOJIOTHYECKOTO MPOIIecca;

IIK-2: Cnioco0eH oprann3oBbIBAThH NPOBeJcHUE 1a00PATOPHBIX HCCIEJ0BAHNI CHHTE3HPOBAHHBIX IOJUMEPHBIX U
KOMIIO3MIIMOHHBIX MATEPUAJIOB

3HaTh:

ITK-2-31 OcobeHHOCTH 1ab0paTOPHOTO SKCIICPHMEHTA [P ONpeieNIeHHN (PH3HIECKHX CBOHCTB MaTEPHANIOB;

IIK-1: Cnioco6en npoBoaMTh J1a00paToOpHbIe U (PyHAAMEHTAJbHbIE HCCIEe0BAHUS MOJUMEPHBIX M KOMIIO3UIIHOHHBIX
MaTepHaJoB




3HaTh:

[1K-1-31 MeToapl U3MepeHuii, MccIeJ0BaHMM, aHaIM3a U TMarHOCTUKH (pU3HYECKUX CBOMCTB MAaTEpUaJIOB,

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTH4ecKHe, (pusnyeckue, GU3NKo-XuMHYeCKHe, XHMHYECKHe MeTO/Abl, IPUMEHATh
3HaHUsI PyHIaAMEHTAJBLHBIX HAYK AJs pellleHusi 3a1a4 npodeccuoHaJILHOM AesATeIbHOCTH

3HaTh:

OITK-2-31 OcHOBHBIE METOIb K3MEPEHHUS] (PU3MUECKUX CBOMCTB TBEPABIX TEI,

OIIK-1: Cnoco6eH n3yyaTb, aHATU3UPOBATH, HCNOJIH30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOAsIIMX B
TeXHOJIOTHYECKHUX NMPoIeccax H OKPYKAaoleM MHPe, OCHOBBIBAsSICh HA 3HAHHUSX O CTPOEHUH BelllecTBA, MPUPOie XMMUYECKOi
CBSI3U U CBOHCTBAX Pa3JIMYHBIX KJIACCOB XUMHYECKHX 3JIeMEHTOB, COeIMHEHMIi, BeIeCTB U MATEPHAJIOB, OCYLIECTBJISAThH
MO/1eJIMPOBAHUE, AHAJIN3 U IKCIIEPHUMEHTBI B IeJIAX MPOBEJACHUS 1eTATbHOI0 UCCJIEI0BAHNSA /11 PelIeHUsI 327124 B
npodeccHoHATbHOI 00J1aCTH

3HaTh:

OI1K-1-31 ®us3nyeckre 0CHOBBI (POPMUPOBAHHUS TEIUIOBBIX, MATHUTHBIX, JJIEKTPUYECKUX U YIPYTUX CBOWCTB;

YMeTh:

OIIK-1-Y1 [TpoBOAUTH 3KCIEPUMEHT B ISISIX MPOBEACHUS ACTATBHOTO HCCIISIOBAHUS TS PEIICHHUS 3a]1a4 B PO ECCHOHATBHON
obacru;

IIK-1: Cnioco6en npoBoANTH J1a00paTopHbIe U (pyHIaMeHTAJbHbIE HCCJIEeA0BAHNS MOJUMEPHBIX U KOMIO3UIMOHHBIX
MATEpPHAJIOB

YMeTh:

ITK-1-V1 IIpoBoauTh 1abopaTopHble U (yHAAMEHTAIbHbIC UCCIEOBAHNUS TBEPABIX TEI,

IIK-2: CnocoGen opraHu3oBbIBAThH MPOBeAeHUE JJA00PATOPHBIX HCCIeI0BAHUI CMHTE3HPOBAHHBIX NMOJUMEPHBIX H
KOMITIO3MIIMOHHBIX MATEPUAJIOB

YMeTh.

I1K-2-V1 Opranun3oBbIBaTh JJAOOPATOPHBIC UCCICTOBAHUS (PU3MYECKUX CBOWCTB TBEPJIBIX TEII,

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTH4eCKHe, pusnyeckue, GU3NKo-XUMHYECKHe, XHMHYECKHEe METO/AbI, IPUMEHATh
3HaHusA GyHAAMEHTAJIbHBIX HAYK JJIs pelieHus] 32124 NpodeccHOHAJIbHOI 1esITeTbHOCTH

YMmeTh:

OITK-2-Y'1 BeIonHATh pacyeThl PU3MIECKAX CBOWCTB MO MMEPBUYHBIM YKCIIEPUMEHTAILHBIM pe3yJIbTaTaM;

IIK-3: CnocoGen ocymecTBIATH MPOBeieHNe PadoT Mo 00padoTKe U aHATU3Y HAYYHO-TeXHUYecKoil nHpopmManuu u
pe3yJIbTATOB HCCJIeA0BAHMIT

YMeTb:

ITK-3-V1 Ananu3upoBaTh HHGOpPMANUIO 0 PU3HUECKUX CBOICTBaX TBEPABIX TEI,

OIIK-4: CniocodeH o0ecnieyuBaTh NPOBelecHHE TEXHOJOTHYECKOro Npolecca, HCNoJIb30BaTh TeXHUUECKHe CPeACTBa JJIs
KOHTPOJIS1 APaMeTPOB TeXHOJIOTHYECKOro MpoIecca, CBOCTB chbIPhS H TOTOBOI MPOAYKIIMH, OCYIeCTBJISATh H3MEHEHHe
NnapaMeTpoB TeXHOJI0rH4eCKOro npouecca Npu U3MEeHEHUH CBOICTB ChIPbsl, IOHMMATH NIPHHIUIBI PA0OTHI COBPEeMEHHbIX
HH(OPMALIMOHHBIX TEXHOJIOTHI 1 HCIOIB30BATh UX /IS pellleHHs 3a/1a4 MpodecCHOHATLHOM JesITeIbHOCTH, TPOEKTHPOBATH
M pa3padaTbiBaTh NPOAYKIHIO, IPOLECCHl H CHCTEMbI

YMmeTh:

OIIK-4-VY1 Mcnonb30BaTh TEXHUUECKUE CPEACTBA AJIsI KOHTPOJIS HAPaMETPOB TEXHOJIOTHYECKOTO MPOIIECCa, CBOWCTB ChIPhSI U

TOTOBOM MPOAYKIIMH;

IIK-3: Cnioco0eH ocymecTBJIATH MPOBeieHNe PadoT mo 00padoTke U AHAINU3Y HAYYHO-TeXHUYeCKoil nHpopManuu u
pe3yJbTATOB MCCJICAOBAHUI

Baanernb:

[1K-3-B1 Bnaneer onbitom npoBeeHus padoT o 00paboTKe 1 aHAIM3y HAYYHO-TEXHUYECKOH MHPOPMAIH U PE3yIbTaTOB
HCCIICIOBaHUM.

IIK-2: Cnioco0eH oprann3oBbIBATh NPOBeJcHUE 1a00PATOPHBIX HCCIEJO0BAHNI CHHTE3HPOBAHHBIX IOJUMEPHBIX U
KOMMO3HIIMOHHBIX MATEPHAJIOB

Baanernb:

ITK-2-B1 HaBbikamu poBeeHUS H3MEpEeHHH HU3NUECKUX CBOWCTB MATEPHAIOB ¥ CTATHCTUYECKON 00pabOTKH IKCIIEPHMEHTAIBHBIX
JTAaHHBIX;

OIIK-2: Cnoco0eH ucnoab30BaTh MaTeMaTHYecKue, pusnieckne, GU3NKO-XUMHYECKHe, XUMHUYeCKHe MeTOAbl, TPUMEHSTh
3HAHUs PYyHIAMEHTAJBHBIX HAYK /IS PellleHusI 32124 npodeccHoHaIbLHOM NesITeTbHOCTH

Baanernb:

OIIK-2-B1 HaBbIkamMu HCIIOIB30BAaHMS B MCCIECIOBAHIUAX U pacdeTaX 3HAHMH 0 METOaX MCCIIeJOBAHHS, aHAIN3a, TUaTHOCTHKU 1
MOJETHPOBAHMS HPU3HIECKUX CBOWCTB TBEPJBIX TEI;

OIIK-1: Cnocoben n3y4aTh, aHATU3UPOBATH, HCNOJIb30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOASIIIMX B
TeXHOJIOTHYECKHUX MPoIeccax U OKPY:KAKIeM MUPe, OCHOBBIBAsICh HA 3HAHUSAX O CTPOEHHHU BellleCTBA, MPUPOIE XUMHYECKOH
CBSI3U U CBOHCTBAaX Pa3jIMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COCIMHEH N, BeIlIECTB M1 MATEPUAJIOB, OCYIIECTBJIATH
MO/IeJINPOBaHNeE, AHAJIU3 M IKCIEPUMEHTHI B IeJISIX MPOBEAeHHUs AeTAJIBLHOI0 NCCIeI0BAHNUS IS PellleHusl 3a1a4 B
npogeccCHOHATBLHON 001acTH

Baanernb:

OIIK-1-B1 MMeet onbIT npoBeAeHUs PU3NUECKOTO HKCIIEPUMEHTA JUTs peIieHHs 3a4a4 B MpodeccnoHaIbHON 001acTH;

IIK-1: Cnioco6en npoBoauTH J1a00paTopHbIe U (PyHAAMEHTAJbHbIE HCCIEe0BAHUS MOJUMEPHBIX M KOMIIO3UIIHOHHBIX
MaTepHaJioB

Baagern:

[1K-1-B1 HaBblkamMy HCIIOIb30BaHKS MOTYYEHHBIX 3HAHUH JJIS IPOTHO3UPOBAHUS U aHAJIHM3a BIUSAHUS U3MEHEHUH X IMUYECKOTO
COCTaBa, TEMIEPATypPhl U JABICHUS, & TAKOKE YCIOBHUH MPOBEICHNUS TEPMUIECKOH 00paboTKH Ha (U3NUECKHE CBOMCTBA MaTEpHAJIOB,;

OIIK-4: Cnioco0eH ofecnieyuBaTh IPOBelecHHE TEXHOJO0THYECKOro poliecca, HCNo0JIb30BaTh TeXHUYECKHe CPeACTBa s




KOHTPOJI51 1apaMeTPOB TeXHOJI0rH4eCKOro Npolecca, CBOMCTB ChbIPbsl U FOTOBOM MPOAYKIUH, OCYLIECTBJIATL H3MEHEeHHe
1apaMeTPOB TEXHOJIOIHYeCKOro PoLecca NP H3MEeHEHHH CBOKCTB ChIPbsi, HOHMMATH NPUHLUMIILI PA00THI COBPEMEHHBIX
HHG(OPMALMOHHBIX TEXHOJIOTHI M HCIO0Ib30BATh UX /IS PellieHUs 32124 npodecCcHOHAIbHOI JesiTeIbHOCTH, IPOEKTUPOBATH
1 pa3padaThIBaTh NPOAYKIHIO, NPOLECCHI H CHCTEMbI

Baanern:

OIIK-4-B1 MMeeT onbIT HCHOIb30BaHUS TEXHHUECKHE CPEACTBA ISl KOHTPOJIS MapaMeTPOB TEXHOJIOTHUECKOTO IpoLecca, CBOMCTB
CBIPbsI U TOTOBOM MPOTYKINH

4. CTPYKTYPA U COJEP)KAHUE

Kon HanmenoBanue paszgeno u | Cemectp | Hacos |@opmupyemble| JIutepatypa u |[Ipumeuanune| KM | Boimon
3aHATHUS TeM /BUJ 3aHATHS/ / Kype HHIMKATOPHI | 3J1. pecypcbl sieMble
KOMIIeTCHIN i padoThI
Paznen 1. IloaroroBka k
KOHTPOJIBHBIM
MEPONPUSATHAM H
BBIIOJIHSIEMBIM pagdoTam
1.1 |/Cp/ 7 36 |OIIK-1-31 OIIK| JI1.3J12.3 KM4
-2-31 OIIK-4-31
MK-1-31 TIK-2-
31 IIK-3-31
Paznen 2. TenjioBble
cBOiicTBa
2.1 |TemnoBsle cBoiicTBa U UX 7 2 OIIK-1-31 JI1.3JI1.6
KJaccu(UKaIus. 215254 35
TemnnoeMKocTb, KBAHTOBBIE
TEOPUU TEIUIOEMKOCTH
Ovinmrerina u [ebas. /JIex/
2.2 |AuddepenyanbHblii 7 4 OIIK-2-V1 JI1.3J11.4 P1
TepMUYECKHN aHAIIN3 B OIIK-2-B1 TIK- JI1.6J12.3
METaJUIMYeCKUX MaTepuaiax 3-V11IIK-3-B1 | 94 25 26 D7
/J1ab/ 28
2.3 |3akoH [lebas, Temmeparypa 7 2 OIIK-1-31 J1.3
Jlebas. BakaHCHOHHBIN BKJIa]T 21 92
B TEIIOEMKOCTb.
DJIeKTPOHHAs COCTABIITIONIA
TEIUIOEMKOCTHU. DJIEKTPOHHAs
TEIIOEMKOCTB MTPOCTHIX U
MePEXOIHBIX METAILIOB.
OO01mue 3aKOHOMEPHOCTH
TEIIOEMKO-CTH METaJLIOB.
/Jlex/
2.4  |Tepmuueckoe pacuipeHue 7 1 OIIK-1-31 JI1.3
TBEPBIX TeJl. AHTAPMOHH3M 01022
kosiebanuit aToMoB. /JIek/
2.5 |[dunaromerpuyeckuii aHau3 7 6 K-1-V1 IIK-1-| J1.3J11.4 P2
(ha30BBIX MpEBpAIICHUIT B B1 JI1.6J12.3
marepuanax /J1a6/ 34 35 56 37
38
2.6  |Kunermueckas Teopus 7 2 OIIK-1-31 J1.3
TETMJIONPOBOIHOCTH. 21032
Ipouecce! paccestHUS
(OHOHOB U peleTouHas
COCTAaBIISAIOIIAS
TEIJIONPOBOAHOCTH. Briusinne
Ha TEIUIONPOBOIHOCTD
Ie(heKTOB KPUCTAIUTHYECKOTO
cTpoenwsl. /JIex/
2.7  |DnexTpoHHas 7 2 |OIIK-1-31 OIIK J1.3
TETJIONPOBOAHOCTD. -2-31 22
TermmonpoBOAHOCTH CIIABOB.
Bnusinue na
TEIJIONPOBOTHOCTh
pa3nu4HbIX GakTopos. /JIex/
2.8  |H3ydennue (ha3oBbIX 7 4 |OIIK-1-31 OIIK| JI1.3J11.4 KM1 P3
MpeBpaleHnii B aMOphHBIX -2-31 OIIK-4-31 JI1.6J12.1 JI2.3
CIUIaBaX C IMOMOILBIO MK-3-V1 IIK-3- 26
nuddepenuanbHoi B1 IIK-2-31 TIK
CKaHMPYIOIEH KaJTOpUMETPUH -1-31 T1K-3-31




Konrtponbnas padora /J1ab/

2.9 [IlomroroBka K JJaOOpPaTOPHEIM 24 |OIIK-1-31 OIIK J1.3
paboTaM 1o TEIIOBBIM -2-31 OIIK-4-31| JI1.6J12.3J13.1
cBoiicTBaM TBepabIx Ten /Cp/ IIK-1-31 TIK-2- J3.2

31 I[IK-3-31 32
Pa3gen 3. MarnutHble
CBOMCTBa

3.1 |McToyHHMKH MarHUTHBIX 2 OIIK-1-31 J1.3J712.2
CBOWCTB B BELIECTBE. 32
OpOuTabHBIN U CTUHOBBIN
MarHUTHBIE MOMEHTBI
aeKkTpoHa. [ mpomarauTHoe
OTHOILICHHE.

Krnaccugpukanusi MarHeTHKOB
/Jlex/

3.2 |[dmamarHerusm u 2 OIIK-1-31 OIIK J1.3
rapamMarHeTu3M aToMOB. -2-31 OIIK-4-31 32
JuamarneTusm u ITK-1-31 IIK-3-
rapaMarHeTu3M 31
3JIEKTPOHHOTO ra3a.

MarsuTtHsle CBOHCTBA
9J1eMEHTOB. /JIex/

3.3 |TIpupona peppomarnerusma. 2 |OIIK-1-31 OIIK|  JI1.3J12.2
O6MeHHast SHepTus (TIepBhIi -2-31 OIIK-4-31 32
Kputepuii gpep-po- u IK-1-31
aHTH(EeppOMarHeTu3Ma).

AHTH()EPPOMATHETH3M.
Oeppumarnern3m. Touka
Kropu. /JIex/

3.4  |IlocTpoeHne KpHBOi 4 OIIK-1-Y1 [JI1.1J11.2 JI1.3 P4
HaMarHUYMBaHUS 1 OIIK-1-B1 JI1.6J12.2 J12.3
CTaTUYECKOM MeTIN 9239536 39
rucrepesuca heppoMareTrka
HMHIYKIHOHHO-MITYJI5CHBIM
meronoM /J1ab/

3.5 [MarautHble MOMEHTBI aTOMOB 2 OIlK-1-31 JI1.3J12.2
3d- u 4f-meramioB. Mogenu 32
0OMEHHOTO B3aUMO/JICHCTBUSI.

/Jlex/

3.6 |Dueprus ¢peppomarteruxa, 2 |OIIK-1-31 OIIK| JI1.3J12.2
pa3TUYHbIE BUIIBI -2-31 OIIK-4-31 22
AQHU30TPONHUU. SIBICHHE IK-1-31 [K-2-
MarHUTOCTPUKITHH. /JIek/ 31

3.7 |OcHoBHBIC XapaKTEPUCTUKU 2 |OIIK-1-31 OIIK|  JI1.3J12.2
(beppoMarHUTHOIo -2-31 OIIK-4-31 92
Matepuana. JloMmeHHas I1K-1-31 IK-2-
cTpykrypa. [Iponeccht 31 IMK-3-31
TEXHHYECKOTO
HamarHngauBanus. Kpusas
HaMarHuYuBaHus. [leTis
THCTEpEe3nca U ee mapameTphl.

Teopust KO3PUUTUBHON CUJIBI
/Jlex/

3.8  |Omnpenenenue noTepb Ha 4 OIIK-2-Y1 |JI1.1J11.2 JI1.3 P5
nepeMarHuuuBaHue OIIK-2-B1 JI1.6J12.3
NIEKTPOTEXHUYIECKOH CcTaln 32 D4 35 26
Ha ycraHoBke MK-43 /JTa6/ 210

3.9 BnusiHue 4acToTh 1 4 OIIK-1-31 OIIK|JI1.1 J11.2 JI1.3 KM2 P6
aAMIUIATY 16l HAIPSPKEHHOCTH -2-31 OIIK-4-31 JI1.6J12.3
BHEIUIHETO MarHUTHOTO TOJIS MK-1-31 [IK-2-| 2256 511
Ha JUHAMHYCCKHE 31 TIK-3-31 TIK
XapaKTePUCTUKU -2-Y1 IIK-2-B1
MarHUTOMSITKUX MaTepPHAJIOB.

KounrposbHas pabota /J1ab/

3.10 |[MoxroroBka K I1a0OPaTOPHBIM 24 |OIIK-1-31 OIIK|JI1.1 JI1.2 JI1.3
paboTaM o MarHUTHBIM -2-31 OIIK-4-31| JI1.6J12.3J13.1
cBoiicTBaM TBepabIx Ten /Cp/ IIK-1-31 TIK-2- J3.2

31 IIK-3-31 32

Pazgen 4. DinekTpuyeckue
cBoOiicTBa




4.1 |O6uue mpeacraBieHus 0o 2 |OIIK-1-31 OITIK J1.3
JNEKTPUYECKOH -2-31 32
IIPOBOAMMOCTH METAIIIOB C
MO3ULMH KJIACCUYECKON 1
KBaHTOBOH TeOopuit
CBOOO/IHBIX 3JIEKTPOHOB.

Teopus dpyne- Jlopenmna.
/JIex/

4.2  |Teopus 3ommepdenba. 2 |OIIK-1-31 OIIK J1.3
30HHas Teopus -2-31 32
SJIEKTPUIECKIX CBOMCTB
TBEPAbIX TEIL.

DIIEeKTPOIIPOBOAHOCTH
HEPEXOHBIX METAILIOB.
MexaHn3MBI paccesi-HUS
JIEKTPOHOB (3JIEKTPOH-
(hOHOHHOE, JIEKTPOH-
MarHoHHOE U 3JIEKTPOH-
9JIEKTpOHHOE). MexaHu3m s-d-
paccesiust. /JIlex/

4.3 |H3yueHue BIUSHUA 2 OIIK-1-Y1 | JI1.3 J11.6J12.3 P7
TeOMETPHUYECKUX [TapaMeTPOB OIIK-1-B1 D2 34 35 26
oOpasiua Ha pe3ynbTaT 212
HU3MEPEHUs yeTbHOTO
IEKTPUUECKOTO
conpotusieHus /J1ab/

4.4  |TemmnepaTypHble 3aBUCHMOCTH 2 |OIIK-1-31 OIIK J1.3
3JIEKTPOCOIPOTUBICHUS -2-31 OIIK-4-31 32
MeTautoB. BriusiHue nedexton I1K-2-31 IK-1-
KPHUCTaJTIMYECKOTO CTPOEHHS. 31 IIK-3-31
CB#13b NIEKTPOIIPOBOTHOCTH H
TEIIONPOBOIHOCTH. /JIeK/

45 |H3yueHue 3aBUCHMOCTH 6 |OIIK-1-31 OIIK| JI1.3 JI1.6J12.3 KM3 P8
3JIEKTPUIECKOTO -2-31 OIIK-4-31 32
COTPOTHUBIICHHS I1K-1-31 IK-2-
YTIEPOAUCTON CTaIU OT 31 IIK-3-31
TePMUYECKOI 00pabOTKH OIIK-4-V1
Konrponbnas padota /J1a6/ OI1K-4-B1

4.6 |SBnenue 2 OIIK-4-31 K- J1.3
CBEPXITPOBOANMOCTH. 1-31 TIK-2-31 2233
Tepmoanexkrpudeckue IK-3-31
cBoiicTBa. [IpuMeHnenue
IEKTPUUYECKOTO aHAIIN3a B
MeTamioseneHun. /JIex/

4.7  |IloaroroBka K 1a00paTOPHBIM 18 |[OIIK-1-31 OIIK J1.3
paboTaM 1O AIEKTPUIECKUM -2-31 OIIK-4-31| JI1.6J12.3J13.1
cBolicTBaM TBepAbIX Ten /Cp/ MK-2-31 TIK-1- J3.2

31 IIK-3-31 3132 33 56
212
Pazges 5. Ynpyrue cBoiicTBa

5.1 |Yopyrue moxynu. Moxynu 3 |OIIK-1-31 OIIK J1.3
YIPYrOCTH YHUCTBIX METAIJIOB. -2-31 OIIK-4-31 92
Monynu ynpyrocta IK-1-31 TIK-2-
KPUCTAJIITMYECKUX TEI U 31 IIK-3-31
MOHOKPHCTAJIJIOB.

TemnepaTtypHas 3aBUCUMOCTb
MoayJiel ynpyroctu. Moaynu
YIIPYTOCTH KaK
XapaKTePUCTUKH CHII CBSI3H B
KPHUCTAJIIMYECKOM peIleTKeE.
BrustHue pazoBOro CoCTOSIHUS
U CTPYKTYPHI Ha MOJYJIH.
/Jlex/

5.2  |Buyrpennee Tpenue, 2 |OIIK-1-31 OIIK J1.5
XapaKTEPUCTUKU U METOJIBI -2-31 OIIK-4-31 32
W3MEpPEHHs] BHYTPEHHETO [1K-2-31 MK-1-

TpeHus. MexaHu3Mbl 31 IK-3-31

BHYTPEHHETO TPEHHUS
(mexaHu3M CHyKH U 3uHEpa,




3epHOIPAaHNYHOE BHYTPEHHEE
TpEHHE,
MarHUTOMEXaHINYECKOe
3aTyxaHue U jp.). CiuaBsl ¢
0COOBIMH AEMII(PHUPYIOLUMU
cBoiicTBamu. /JIex/

5.3

ITpopaboTKa JEKIIMOHHBIX
Mmarepuainos /Cp/

OIIK-1-31 OIIK| JI1.3J12.3J13.1

-2-31 OIIK-4-31 22

IK-1-31 TIK-2-
31 I1K-3-31

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. KontpoJibHbie MeponpusTus (KOHTPOJILHAsI padoTa, TeCT, KOJUIOKBUYM, IK3aMeH U T.I), BONPOCHI JJIsl CAMOCTOSITeIbHOI

NOJAT0TOBKHU
IIposepsiembie
Kon KonTponsHoe POBED
HHIUKATOPbI Bomnpocs! 111 nOAr0TOBKU
KM MEPOIPHITHE N
KOMIIETEHIIUH
KM1 KontpoisHas pabora |OITK-1-31;0ITK-2- 1. KaxoBo paznuune Mexy GU3NYeCKUMU U MEXaHUYECKUMU

1 31;0I1K-4-31;I1K-1-
31;IIK-2-31;11K-3-31

cBoiicTBamMu?

2. Kakue xnaccudukanuu guzudeckux cBoicTB Brl 3Haere?

3. IlpuBeanTe NpHMEpPHl PU3NIECKUX CBOHCTB, OTHOCSIIUXCS K
CTPYKTYPHO-4yBCTBUTEIBHBIM CBOMCTBAM.

4. TlpuBeauTe MpUMEpHI PU3MIECKUX CBOMCTB, OTHOCSIIHUXCS K
CTPYKTYPHO-HEUYyBCTBUTEJILHBIM CBOMCTBAM.

5. IIpemnoxuTe SKCIIEPUMEHT, C TIOMOIIBIO0 KOTOPOTO MOXKHO
OIIPEAENUTD, SIBISIETCS JIU CBOMCTBO CTPYKTYPHO-UYBCTBUTEILHBIM
WIN HET.

6. KakoBbl OCHOBHBIE ITOJIOXKEHUS TUHAMUIECKON Teopuu?

7. CKOJIBKO THUTIOB BOJIH MOXKET PACIPOCTPAHATHCS B KPUCTAILTHIECKOM
pemerke?

8. Kakue TumsI ynpyrux BOJIH MOTYT PaclpOCTPAHITHCS B
KPUCTAIIMYECKON peleTke?

9. OnumuTe OCHOBHBIE CBOMCTBA aKyCTHUECKUX BOJH.

10. OnuuTe OCHOBHBIE CBOMCTBA ONTHUYECKUX BOJIH.

11. Onumute (B TOM 9KcIie ¥ rpad)UuecK) 3aBUCHMOCTb 4aCTOTHI
YIPYTUX KONeOaHUH OT BOJTHOBOTO BEKTOPA.

12. BosHa, Kak TapMOHUYECKHH OCIIIUISTOP WK (GOHOH.

13. Yto mpeacTasiseT co00il GyHKIMS INIOTHOCTH COCTOSIHUI?

14. Yro Takoe TerioeMKoCTh?

15. Iloyemy TeNmI0€MKOCTh NP MOCTOSIHHOM JIaBJI€HUH BCET/a BHIIIE,
YeM IPH OCTOSIHHOM 00beMe?

16. TlepeuncanuTe OCHOBHBIE COCTABIIAIOLINE TEMIOEMKOCTH.

17. Tlpu kakux TemIiepaTypax CripaBeuiuB 3akoH J{rononra-IItu?
18. KakoBBI OCHOBHBIE MTPEATOI0KEHHS TEOPHHU TEITIOEMKOCTH
OiliHiTeiHa?

19. KakoBbI HeZloCTaTKH TeOpHH DUHIITeHHA?

20. B xakoM npearonoKeH11 IpOosIBISETCS KBAHTOBBIN XapakTep
TEOPUH TETUIOEMKOCTH DHHIITEHHA?

21. Kakyto cocTaB/IsIOIIYIO TEMJIOEMKOCTH OMUCHIBAIOT TEOPUHU
Oitamreitna u Jlebas?

22. Y10 Takoe cHexTp KojaeOaHuii aToMoB?

23. Yem HOpManbHBIE KoJieOanus B Teopun JlebGast oTimyaroTcs ot
KoJe0aHU aTOMOB B TEOpHH DHHIITEHHA?

24. Kak cornacHo /[e6ato 3aBUCHT OT 4acTOTHI IJIOTHOCTh
pacrpeeneHus Yuciia HOpMabHBIX KoeOaHuit?

25. Yemy paBHO 00III€€ YHCIIO HOPMATBHBIX KOJIeOaHWH?

26. Kak BbINIAOUT TeMIiepaTypHas 3aBUCUMOCTb TEIIOEMKOCTH
TBepAoro Tena B Mojenu Jlebas?

27. Yro Takoe «3akoH KyOoB [lebasn»?

28. Ot xakux (HakTopoB 3aBUCUT TeMneparypa Jebas?

29. Kakyro dpopmyny npeioxun JIuHAeMaH 111 OLEHKU TeMIIepaTyphl
Jlebas?

30. Kakue 3HaueHHMs TEMIIOEMKOCTH MpescKa3bIBaeT Teopus [lebas mpu
HU3KUX U BBICOKUX TeMIlepaTypax?

31. Yro takoe ¢pononbr? Kak unciio GOHOHOB 3aBUCHUT OT
TemIeparypbl?

32. YUeM GOHOHBI OTIAMYAKOTCS OT OOBIUHBIX YaCTHIL?

33. Kak noBblllIEHNE aMILUIUTY bl KOJIe0aHH aTOMOB IIPU HarpeBe
OIIMCHIBACTCS ¢ TIOMOILBIO IIPEACTABICHHS O POHOHAX?

34. KakoBbl 001IME U Pa3IUUHbIE YEPThl TPEX TEOPUil TEIIOEMKOCTH —




KJIacCHUYeCKO#, DitHireitna u Jlebas?

35. Ilpu KakuxX TemIepaTypax BaKaHCUHM BHOCAT 3aMETHBIH BKJIaJ B
TEIUI0OEMKOCTb?

36. Kakue >51eKTpOHBI BHOCAT BKJIAJ B TEIJIOEMKOCTH?

37. Yro takoe K03 (UIMEHT JIEKTPOHHOH TEIIIOEMKOCTH?

38. Kak 31eKkTpoHHas TEIIOEMKOCTh 3aBUCUT OT 3Heprun ®epmu?
39. TTouemy 1 IEPEXOAHBIX METAIUIOB KOAPPHUIUEHT DIICKTPOHHOM
TEIUIOEMKOCTH UMEET, KaK PaBuIIo, Oosiee BHICOKOE 3HaYeHHUE, YeM
JUISL HOPMAJIbHBIX METaIOB?

40. KaxoBbI OCHOBHBIE MEXaHH3MBbI IIEPEHOCA TEILIa B TBEPABIX TeJIax?
41. B yem coCTONT KUHETHYECKAs! TEOPHS TEIUIONPOBOIHOCTH?

42. KakoBbl OCHOBHbBIE MEXaHU3MBbI paccesHus HPOHOHOB?

43. Kakue mpoliecchl Ha3bIBAKOT Mpolieccamu nepedpoca?

44. TToueMy Ha TEIUIONPOBOTHOCTH OKAa3bIBAIOT BIMSHUE IPOLIECCHI
nepebpoca, a He HOpMalbHbBIE IPOLECCHI?

45. Kax pemeTo4Hasi TEIUIONPOBOIHOCTb 3aBUCUT OT TEMIIEPATYpPbI?
46. Ilouemy pemreToyHasi TEIUIONPOBOIHOCTD 3aBUCUT OT TEMIIEPATYPhI
10 KPUBOH ¢ MaKCUMyMoM?

47. Kak a3nexTpoHHast TEIUIONPOBOAHOCTH 3aBIUCHT OT TEMIIEPaTyphI?
48. Kak Hanuyue npuMeceil U3MEHSET TEMIIEPAaTypPHYIO 3aBUCUMOCTh
TETJIONPOBOJHOCTH METAIIIOB?

KM2

Kontpomnbhas pabota
2

TIK-3-31;[1K-2-
31;T1K-1-31;0T1K-4-
31;0MK-2-31;0I1K-1
-31

1. IToyeMy npy BBIYMCIIEHUH ATOMHOTO MAarHUTHOI'O MOMEHTA Yalle
BCETo NpeHeOperaloT MarHUTHBIMU MOMEHTaMU HEUTPOHOB U
MPOTOHOB?

2. Ha ocHOBaHMM 4ero IpH BBIYUCICHUH MarHUTHOI'O MOMEHTa aTOMa
Juist d-METaIUIOB HE YYUTHIBAIOT OPOUTAIBHBIA MATHUTHBIA MOMEHT?
3. Uro Takoe marHeToH bopa? UeMy OH paBeH U UTO XapaKTepusyer?
4. Kak knaccuuiupyroT BelecTBa 0 MArHUTHOH CTPyKType?

5. Kak BenyT ce0s mapaMarHeTHKU U JUaMarHETUKY IPU HAJIOXKEHUU
BHEIIIHET0 MarHUTHOTO MOJIs?

6. IToueMy AMaMarHeTUKU U ITapaMarHeTUKHU OTHOCATCS K
cabOMarHUTHBIM BerecTBaM?

7. Uto Takoe MarHUTHAs BOCIIPUUMYMBOCTB? OTinyaercs i eé
3aBUCHUMOCTb OT HaNpsDKEHHOCTH BHELIHETO MArHUTHOTO TTOJIS AJIs
cy1a00- ¥ CUITbHOMAarHUTHBIX BEIECTB?

8. Kak u3meHseTcs MarHuTHasi CTpyKTypa pa3HOTO THIIa MarHETUKOB
[IPY HAJIOXKEHUM BHEIIHETO MarHUTHOTO MOJIs?

9. YUem 00OycnoBIieH fHaMaraeTu3M aToma?

10. KaxoB nops0k BeIMYUHBI JUaMarHUTHOW BOCIIPUUMUYUBOCTH
aTOMa M OTYEro OH 3aBHCUT?

11. Yem 00ycioBIIeH IapaMarHeTusM aroma?

12. Ot KaKuX MapaMeTpoB 3aBUCHUT MapaMarHUTHas BOCIIPUMMYHBOCTb
peuieTky B Mozenu JlamkeBeHa?

13. Yro xapaxrepusyeT 3akoH Kropu u 17151 KaKuX BEIECTB OH
BBITIOJHsIETCA?

14. Yro xapaxrepusyet 3akoH Kropu-Beiicca, mouemy BBeIeHBI
HONPaBKH B 3akoH Kiopu 1 ueM oHu 00ycnoBIeHbI?

15. [l kakux BelecTB BhINoJHsAeTcs 3akoH Kropu-Beiicca?

16. Yem o Teopuu [laynu onpenensercs mapaMarHeTH3M 3JIEKTPOHOB?
17. C ueM cBsI3aH JUaMarHUTHBINA BKJIAJ 3JEKTPOHOB B CYMMapHYIO
MarHuTHYIO BOCIIPUMMYHBOCTG (Teopus Jlannay)?

18. Uem omnpezensiercs TemneparypHas 3aBUCMMOCTb ITapaMarHUTHON
BOCIIPUUMYHUBOCTH?

19. Yem 00yciI0BIICH AMaMarHeTH3M 3J1eKTpoHOB? KakoB BKiag 3TOro0
BU/Ia MarHeTu3Ma B OOLIYI0 BOCIPUUMYUBOCTh MarHETUKOB?

20. Marnetuku B Tabnuie Menaeneesa. CornoctaBbTe MarHUTHOE
COCTOSIHUE 3JIEMEHTA C €ro MOJIOKEHHEM B Tabnnie MeHzaeneesa
(HOMep, rpyIma, Nepuoxn).

21. Teopus monekyisipHoro noiist Posunra u Beiicca, eé
MPEANONOKEHUS] U OCHOBHBIE BBHIBOJIBL.

22. Kak HaMarHM4eHHOCTh (heppOMarHeTnKa 3aBUCHT OT
Temneparypsi?

23. Chopmymupyiite KpuTepuH (heppoMarHeTumMa u
aHTU(eppoOMarHeTu3mMa.

24. KakoBbI OCHOBHEIE HJIEH TEOPUU OOMEHHOTO B3aUMOICHCTBUS?
25. Kakue 0CHOBHBIE TEOPUU OOMEHHOTO B3auMo/ieiicTBUs Bam
U3BECTHBI, B YEM COCTOUT UX OCHOBHAS ujes?

26. Yro xapakrepusyet kpuBas bere-Cnelitepa?

27. M3 KakuX COCTaBIIAIONIMX CKIabIBAETCs CBOOOJHAS SHEPrUsl
(dheppomarueTuka?

28. BiusHue popmbl 00pasla Ha U3MepseMble MArHUTHbIE CBOMCTBA.




[onsTHE 0 pa3MarHn4mBaroeM GakTope. DHepPrus
pa3mMarauumBarouero ¢akropa u e€ npuponaa?

29. Yto Takoe MarHUTOKpHCTaUIMIecKas annzoTponusi? Kakosa eé
npupoga?

30. SIBneHrie MAarHUTOCTPUKIINH, €€ IPUPO.IA.

31. BiusiHre MarHUTOCTPUKLUK Ha SHEPTHIO (PeppOMarHeTuKa.

32. lomeHHas cTpykTypa (peppoMarHeTuka. E€ xapakTepucTHKH.
Twursl rpanuL.

33. Yem ompezensiercs: crpeMiieHue GeppOMarHUTHBIX CUCTEM K
MHOT'OZIOMEHHOCTH?

34. Yro Takoe KpuBasi HAMarHWIUBAHUS U NeTJs1 ructepesnca’? Kakumu
rapaMeTpaMy OHU XapaKTepU3yrTcs?

35. B uem 3aKi1to4aroTCs MpoIecchl HAMarHUIUBaHUS 1
pa3MarHMYUBaHusA?

36. [ToueMy MarHUTHbBIE XapaKTEPUCTHKU U MTapaMETPbl HEOOXOAMMO
MOJPa3eATh HA CTATUYECKUE U JUHAMHYECKHe?

37. OCHOBHBIE MPOLIECCHl HAMAr HUIMBAHHUS.

38. Teopus ko3puuTHBHOHN cuiibl (Teopust HanpsHKEHUIH).

39. Teopus ko3puuTHBHO# cvitbl (Teopus BKIIOUEHHI).

40. OnumuTe OCHOBHBIE JUHAMHYECKHE MTapaMeTpbl MArHUTHBIX
MaTepuasoB.

41. Yem omnpenensoTcs NOTEPU Ha NIepeMarHuuuBanue?

KM3

KonrpombHas paboTa
3

OIIK-1-31;0IIK-2-
31;0I1K-4-31;I1K-1-
31;IIK-2-31;11K-3-31

1. Kakue npeamonoxeHus 3ajJ0KeHbl B OCHOBY MOJIENIN
Hpyma-Jlopenma?

2. Kak ¢opmynupyercs 3akon Oma B Mogenu Jdpyns-Jlopenna?

3. Yto Takoe cpemHsist CKOpocTh apetida?

4. Yto Takoe cpeaHss JIMHA IIpodera IeKTPOHOB B Mojenu Jpyn3-
Jlopenma?

5. Kakumu nmapameTpamu OIpeAeIsioTcs yAeNbHbIE COIPOTHBICHUE U
MPOBOANMOCTH B Moenu [pyn3-Jlopenma?

6. Kakue rnonoxeHus 3aJ105keHbl B OCHOBY Teopuu 3oMMmepdenbaa?

7. Kakue 37eKTpOHBI SBIAIOTCS HOCUTEISIMU JIEKTPUYECTBA 10 TEOPUU
3ommepdenbaa?

8. Kakue ocHOBHbIE MEXaHU3MbI PACCESHUS YUUTHIBAIOTCS IIPU OLICHKE
YIEJIBHOTO 3JIEKTPOCONPOTUBICHUS?

9. Kak BIUAIOT BAKAHCUM Ha Y/IEIBHOE AJIEKTPUIECKOE
COTIPOTHBIICHHE?

10. Kak BnustoT MexKy3eabHbIe aTOMBI Ha yJIEIbHOE 3JIEKTPHUECKOe
COTIPOTHBIICHUE?

11. Kak BIusIOT AUCIIOKAIMU HA YJEIBHOE 3JIEKTPHUUECKOe
COTIPOTHBIICHHE?

12. Kak BIMAIOT TpaHUIIbl 3€peH Ha YAEIbHOE IEKTPUIECKOe
COTIPOTHBIICHHE?

13. TloueMy OTIIHYAETCSI AIEKTPOCOIPOTUBICHHE S- M 0-MeTaIoB?
14. B xakux ciay4yasx Hy)KHO yYHUTHIBATh S-0-paccesHue, IPUBEIUTE
MIPUMEPHI JJIEMEHTOB.

15. YTo yuuThIBaET MEXaHU3M 3JIEKTPOH-(OHOHHOTO paccestHus?

16. Ilouemy 3aBUCUMOCTb YZAEIBHOTO 3JIEKTPOCOIPOTUBIIEHHS OT
TEMITEPaTypHI IO ANEKTPOH-(HOHOHHOMY MEXaHU3MY PacCEesTHUS
BMECTO CTENEHHU «3» UMEET CTEHEHb «5»7

17. Yro yunThIBa€T MEXaHU3M 3JIEKTPOH-MarHOHHOTO paccesHus?

18. Kak ¢ yueToM 2/1eKTpOH-MarHOHHOT'O PacCEsHUs 3aBUCHUT Y/EIbHOE
3JIEKTPUYECKOE CONPOTHBICHUE OT TeMIepaTypsl?

19. BzauMocBs3b MEXy KAKUMH ITapaMeTpaMy OTpaxaeT 3aKOH
Bunemana-®panmna?

20. Yro otpakaet npasuiio Martuccena?

21. TTouemy npu 0Opa3oBaHUU TBEPABIX PACTBOPOB
3NIEKTPOCONPOTHBIICHHE YBEIUUUBACTCS?

22. Kak 3aBHCHUT OT KOHLIEHTPALIUH 3JIEKTPOCONPOTHBICHNUE TBEPABIX
PacTBOPOB MPOCTHIX METAJIIOB?

23. Kak 1 noueMy pasznuyaercs 3JeKTPOCONPOTHBICHUE TBEPBIX
PacTBOPOB MNPOCTHIX METAJJIOB U TBEPABIX PACTBOPOB C NEPEXOAHBIM
MeTauiom?

24. Kak BiusieT ynopsiJoueHre Ha 3JIeKTPOCONPOTUBIIEHUE TBEPABIX
pacTBopoB?

25. Kak oT conpoTuBieHus a3 3aBUCHUT IEKTPOCOIPOTUBIICHUE
TeTepOreHHbIX CILIABOB?

26. Kak mnactuueckas aedopmariys BIuseT Ha
3JIEKTPOCONPOTUBIECHHE?

27. IlpuBeauTe MpUMeEpHI UCIIOIB30BAHMS DJIEKTPUIECKOTO aHAIN3a
JULSL U3y4EHUs! IPOLIECCOB B MaTepHaaX IpH CTapEHUHU, TEPMUUECKON




00paboTKe, I IOCTPOCHUS qUarpamMm (pazoBOro paBHOBECHSL.

28. JlaiiTe onpeseneHre OCHOBHBIM BEIMYHHAM, XapaKTePU3YIOLIM
YIIPYTOCTh MaTepUaoB.

29. Jlaiite mosiHOE onucanue 3akoHa ['yka, KakuM 00pa3oM 3T0
OIMCaHMe YIPOIIAETCS ISl pealbHBIX KPUCTAIUIOB PA3THIHON
cummerpun?

30. Kak Bnusier Temmneparypa Ha MOAYJb YIIPYTOCTH METAIIIOB?

31. KakoBa 3aBHCHMOCTb MOJyJIEH YIIPYrOCTH TBEPABIX PACTBOPOB OT
KOHIICHTpAIMU TIpUMeceii 1 4eM oHa 00ycIoBJIeHa?

32. B yem cocTouT peppoMarHuTHas aHOMAJIHS YIIPYTOCTH METAIJIOB,
Kak 9TO SBJICHUE MOYKHO HCIIOIb30BATh?

33. Yto Takoe BHyTpEHHEE TpeHHE?

34. [lepeuncnuTe OCHOBHBIE BH/IBI BHYTPEHHETO TPEHUSI.

35. OnuiuTe BO3MOXKHBIE XapaKTEPUCTHKH BHYTPEHHETO TPEHHsI, KaK
OHH CBSI3aHBI MEXy COOON?

36. OnuiuTe 3aBUCUMOCTD PEIaKCAllHOHHOTO BHYTPEHHETO TPEHUS U
Moyt FOHra ot 4acToThl KoJieOaHHH.

37. OnuimTe 3aBUCUMOCTD PENTAKCAIIMOHHOTO BHYTPEHHETO TPEHHS OT
Temneparypsl. Kakium 00pa3oM MOXKHO MO TeMITEpaTypHOM
3aBHCUMOCTH PACCUUTATh SHEPTHIO aKTUBALIMH MPOLECcca peslaKcauu?
38. IlpuBenuTe MpruMepsl BOSHUKHOBEHUS PETaKCAIIHOHHOTO
BHYTPEHHETO TPEHUSL.

39. B ueM cOCTOUT SIBIIEHUE TUCTEPE3UCHOTO BHYTPEHHETO TPEHUS,
MPUBEANTE MIPUMEPHI peaii3allii TaKOTO BUAA TPEHHS.

40. KakoBbI 0COOEHHOCTH THCTEPE3UCHOTO BHYTPEHHETO TPEHUS?

41. B ueM cOCTOUT SIBJICHHE PE30HAHCHOTO BHYTPEHHETO TPEHUSI.
IMpuBeauTe BO3MOXKHBIN IPUMEP BO3HUKHOBEHHS TAKOTO BU/IA TPEHHSL.
42. llepeuncnure n3BecTHRIE Bam MaTepuaisl ¢ 0coObIMHI
JIeMII(UPYIOIIUMHI CBOMCTBAMH.

KM4

3ayer ¢ OLEHKO

OIIK-1-31;0I1K-2-
31;0I1K-4-31;I1K-1-
31;IIK-2-31;I1K-3-31

1. KakoBo pazmuune Mexry GU3NIecCKUMH U MEXaHHIECKUMHU
cBoiicTBamMu?

2. Kakue knaccupukaryu Gu3nveckux cBOUCTB Bol 3HaeTe?

3. [IpuBeauTe npuMepbl (HU3NIECKUX CBOUCTB, OTHOCSIINXCS K
CTPYKTYPHO-4yBCTBUTEIILHBIM CBOICTBaM.

4. lpuBeaure npuMepsl PU3MIECKUX CBOMCTB, OTHOCSIIHXCS K
CTPYKTYPHO-HEUYBCTBUTEIbHBIM CBOWCTBAM.

5. IIpennoxuTe SKCIEPUMEHT, C TOMOIIbI0 KOTOPOIO MOKHO
OTIPEIeNIUTh, ABJIAETCS JIM CBOWCTBO CTPYKTYPHO-UYBCTBUTEIILHBIM
WJIN HET.

6. KakoBbl 1OCTOMHCTBA U HEAOCTATKU MCIIOIb30BAaHMs aHAIN3a
TEMIEPaTypHbIX U3MEHEHHUI CTPYKTYPHO-YYBCTBUTEIBHOTO CBOWCTBA
JUTA U3y4YeHHUs TIPOLIECCOB, MPOUCXOAIIUX B MaTepuae?

7. UTo Takoe TemI0eMKOCTh?

8. Kakas cBs3b MEXIy MOJIIPDHOH U yIeNbHOH TEIIOEMKOCTbIO?

9. [ToueMy TEII0EMKOCTb IPH MOCTOSHHOM JIaBJICHUHU BCErZia BHIIIE,
YeM IPH OCTOSIHHOM 00beMe?

10. Ilepeuncanute OCHOBHBIE COCTABIIAIOLINE TEMIOEMKOCTH.

11. Ilpu kakux TemnepaTypax clpaBeuIuB 3akoH J{rononra-ITtu?
12. KakoBbl OCHOBHBIE IIPEATIONIOKEHUS TEOPUH TETNIOEMKOCTH
OiliHiTeiHa?

13. KakoBbI HeZIOCTAaTKH TeOprH DUHIITeHHA?

14. Yro Takoe HyneBble KoneOaHus aToMoB? [loyeMy HyseBbIe
KoJIeOaHUs! He CKa3bIBAIOTCS HAa BEJIMYUHE TETJIOEMKOCTH?

15. B kakoM IpeIo0KeHUH TPOSIBIIIETCA KBAaHTOBBIN XapaKTep
TEOPHH TEIJIOEMKOCTH DUHIITEeHA?

16. Kakyro coCTaBISIIOIIYIO TETJIOEMKOCTH OMUCHIBAIOT TEOPUHU
Oitamreitna u Jlebas?

17. Yto Takoe cnexTp KojaeOaHuii aToMoB?

18. Uem HOpManbHbIe KoJeOanus B Teopur Jlebast oTaryaroTcs ot
Kone0aHuil aTOMOB B T€OpHH DHHIITEHHA?

19. Kak cornacuo /lebato 3aBHCHUT OT 4acCTOTHI IIJIOTHOCTh
pacrpeeneHus Yuciia HOpMaJbHBIX KoeOaHuit?

20. Yemy paBHO o0111€e YUCI0 HOPMAJIbHBIX KoJeOaHni?

21. Kak BBINNIAOUT TeMIIepaTypHas 3aBUCUMOCTb TEIIOEMKOCTH
TBepAoro Tena B Mojenu Jlebas?

22. Yro Takoe «3akoH KyOoB Jlebas»?

23. Ot xakux (akTOpoB 3aBUCUT TeMneparypa Jlebas?

24. Kakyro Gopmyity npeanoxui JInHaemMan st OUEHKH TeMIIepaTypbl
Jlebas?

25. Kakue 3HaYeHuUs TEIIOEMKOCTH TIpe/ICKa3biBaeT Teopust Jlebas npu
HU3KUX U BBICOKUX TeMIlepaTypax?




26. Uro takoe (pononbl? Kak 4ncio GOHOHOB 3aBUCHUT OT
TeMIeparypbl?

27. YeM GOHOHBI OTIAMYAKOTCS OT OOBIUHBIX YaCTHIL?

28. Kak noBbliIeHre aMILIUTY bl KOJICOaHHI aTOMOB IIPH HarpeBe
OIIMCHIBACTCS ¢ TIOMOILBIO IPEACTABICHHS O POHOHAX?

29. KakoBbl 001II1M€ U pa3IUuHbIE YEPThl TPEX TEOPUil TEMIOEMKOCTH —
KJIacCHUecKoi, DitHimreitna u Jlebas?

30. IIpu kakuxX TemrepaTypax BaKaHCUH BHOCAT 3aMETHBIH BKJIaJ B
TEIIOEMKOCTh?

31. Kakue 31€KTpOHbI BHOCST BKJIAJ| B TEIIOEMKOCTh?

32. Yro takoe K03 (UIHMEHT JIEKTPOHHOH TEIII0EMKOCTH?

33. Kak 3/1eKTpOHHas TEINIOEMKOCTb 3aBUCHUT OT 3Hepruu depmu?
34. Tlouemy IS IEPEXOIHBIX METAIUIOB KOAPPHUIIUEHT DIICKTPOHHOM
TEMJI0EMKOCTH UMEET, KaK IIPaBUiIo, 00jiee BEICOKOE 3HAUEHUE, UeM
JUISL HOPMaJbHBIX METalIoB?

35. Chopmynupyiite npasuio Helimana-Komma.

36. KakoBbI OCHOBHBIE MEXaHU3MBI TIEPEHOCA TEIUIA B TBEPIBIX Tenax?
37. B ueM COCTOUT KMHETUUYECKasl TEOPUs TEIUIONPOBOJIHOCTU?

38. KakoBbI OCHOBHBIC MEXaHU3MBI paccesiHus (POHOHOB?

39. ITouemy GOHOHBI B3aUMOJEUCTBYIOT IPYT € APYroM?

40. Kakwue mporeccsl Ha3pIBaIOT MporieccamMu epedpoca?

41. TloyeMy Ha TEIJIOIPOBOJHOCTH OKAa3bIBAIOT BIMSHUE IPOLIECCH
nepebpoca, a He HOpMaJbHbBIE IPOLECCHI?

42. Kak pemeToyHas TeIJIONPOBOJHOCTb 3aBUCUT OT

TeMITepaTyphI?

43. IToueMy peleTouHas TEIIONPOBOAHOCTb 3aBUCHUT OT TEMIIEPaTyphbl
0 KPUBOHM ¢ MaKCUMyMOM?

44. Kak 3nexTpoHHasl TEIUIONPOBOIHOCTH 3aBHCHT OT TEMIIEPaTyphI?
45. Kak Hanuuue npuMecei H3MeHseT TeMIIepaTypHy0 3aBUCUMOCTb
TETJIONPOBOJHOCTH METAIIIOB?

46. Kak u nouemy BIMsET XOJOHAs IIacTUYECKas AedopManus Ha
JNEKTPOHHYIO TEIUIOPOBOAHOCTH?

47. Kakue npeIonoxXeHus 3a105KeHbl B OCHOBY Mojenu JApyas-
Jlopenma?

48. Kak dpopmynupyetcs 3akoH Oma B mozenu Apyns-Jlopenuna?

49. Uto Takoe CpeHss CKOPOCTh Apeiida?

50. Yro Takoe cpenHss [IMHA ITpodera IIEKTPOHOB B MoJienu JIpyna-
Jlopenma?

51. Kakumu napaMerpamu onpeaessitoTcs yAeIbHbIe COPOTUBIEHUE U
MPOBOIUMOCTE B Moaenu [pyna-Jlopenma?

52. Kakue 1noiosxeHus 3a10)KeHbl B OCHOBY Teopuu 3ommepderbaa?
53. Kakwue 2J1eKTpOHBI SBISIFOTCSI HOCHTEISIMH 3JIEKTPUIECTBA 10
Teopun 3ommepdenbaa?

54. Kakue OCHOBHBIE MEXaHU3MBI PACCESIHUS YUUTBHIBAIOTCS MTPH
OLICHKE YAEIBHOTO JIEKTPOCONPOTUBICHUS?

55. Kak BIHSIOT BaKaHCHH Ha YAEIHEHOE JIEKTPUUECKOE
COTIPOTHBIICHUE?

56. Kak BIHSIOT MeXy3eJIbHbIE aTOMBI Ha YAEIEHOE AIEKTPHIECKOE
COTIPOTHBIICHUE?

57. Kak BIHSIOT AUCIOKAIMU Ha YACIBHOE DIIEKTPHYECKOE
CONPOTHUBIIEHHE?

58. Kak BIHSIOT TPaHUIBI 3¢PeH Ha yIETbHOE IJIEKTPUIECKOE
CONpOTHUBIIEHHE?

59. Tlouemy OTIMYIAETCSI DIEKTPOCOIPOTUBIICHUE S- U (-MeTaIIoB?
60. B kakux ciy4yasx Hy)KHO y4UTHIBaTh S-0-paccesHue, IPUBEIUTE
MPUMEPBI YIIEMEHTOB.

61. UTo yunThIBa€T MEXaHU3M DJIEKTPOH-()OHOHHOTO paccesHus?

62. TlouemMy 3aBUCUMOCTb YZEIBHOTO AJIEKTPOCONPOTUBIIEHUS OT
TEMIIEPaTyphl IO ANEKTPOH-(HOHOHHOMY MEXaHU3MY PacCesTHUS
BMECTO CTENEHU «3» UMEET CTENEeHb «5»7

63. UTo yuuThIBaCT MEXaHH3M DJICKTPOH-MarHOHHOTO pacCesiHus?
64. Kak ¢ y4eTOM 3/1€KTpOH-MarHOHHOTO PAacCEsHUs 3aBUCUT YJEJIbHOE
ANEKTPHIECKOE COMPOTHUBIICHHE OT TEMIepaTypbl?

65. BzanMocCBsI3b MEX/ly KAKUMH ITapaMeTpaMM OTPaXKaeT 3aKOH
Bunemana-®panmna?

66. Uto oTpaxkaet npaBuio MaTTtrccena?

67. Ilouemy mpu 0Opa30BaHUU TBEPIBIX PACTBOPOB
JNEKTPOCONPOTUBIICHUE YBEIUINBACTCS?

68. Kak 3aBUCHUT OT KOHLIEHTpALUK 3JIEKTPOCONPOTHBIECHUE TBEPIBIX
PacTBOPOB MPOCTHIX METAIIOB?

69. Kak 1 mouemy pa3auyaeTcs 31eKTPOCOIPOTUBICHUE TBEPABIX




PacTBOPOB MPOCTHIX METAIJIOB U TBEPJBIX PACTBOPOB C IIE€PEXOAHBIM
MeTaiom?

70. Kak BiusieT ynopsiioueHre Ha 3JIeKTPOCOIPOTUBICHNAE TBEPIBIX
pacTBopoB?

71. Kak ot conpoTuBieHus Ga3 3aBUCUT IEKTPOCONPOTHBIICHHUE
reTepOreHHbIX CIIJIaBOB?

72. Kak mnactuueckas aedopmMariys BIUsSCT Ha
3JIEKTPOCONPOTUBIICHHE?

73. IlpuBeauTe MpUMepHI UCIIOIB30BAHIS SIEKTPUIECKOTO aHAIN3a
JUI U3y4YEHHUS TIPOLIECCOB B MaTepHaliax IpH CTapEHUHU, TEPMUYECKOM
00paboTKe, VI TIOCTPOCHHS JrarpaMm (a3oBOro paBHOBECHS.

74. Tlouemy npu BBIYUCIICHUH aTOMHOTO MarHUTHOTO MOMEHTA Yallie
BCET0 NMpeHeOperaloT MarHUTHEIMH MOMEHTaMU HEHTPOHOB U
HIPOTOHOB?

75. Ha ocHOBaHMU Yero Npy BHIYMCICHUH MarHUTHOI'O MOMEHTa aToMa
Juist d-METaJIOB HE YYUTHIBAIOT OPOUTAIBHBIM MATHUTHBIA MOMEHT?
76. Yto Takoe marHeToH bopa? Uemy OH paBeH u 4TO XapakTepusyer?
77. Kak xiaccuuIupyroT BelecTBa 10 MArHUTHOH CTPYKType?

78. Kak BeayT ceOst mapaMarHeTUKU U JHaMarHeTHKH IPU
HAJIO)KEHUU BHEUTHET'0 MarHUTHOTO TOJIsA?

79. Ilouemy nraMarHeTHKY U TapaMarHeTUKH OTHOCATCS K
C1a0OMarHUTHBIM BellleCTBaM?

80. Uto Takoe MarHuTHas! BOCIIPUAMYUBOCTE? OTiIH4yaeTcs au eé
3aBHCUMOCTH OT HaNpPSHKEHHOCTH BHEITHETO MarHUTHOTO TOJIS JUIst
c1a00- ¥ CHIIbHOMAarHUTHBIX BEIIECTB?

81. Kak namensiercsi MarHuTHasi CTpyKTypa pa3Horo THUIa MarHEeTHKOB
IIPY HAJOXKEHUH BHEIIHEr0 MarHUTHOTO MOJIsA?

82. Yem 00yCNOBIICH AMaMarHeTu3M aToma?

83. KakoB nopsa0Kk BeTMUNHBI IHAMarHUTHONH BOCIIPUUMYHBOCTH
aTOMa M OTYEro OH 3aBHCUT?

84. Kak 3aBucHT 1uamMarHuTHasi BOCIIPUMMYHBOCTD aTOMa OT
MOJI0KEHUs B Tabnuie MeHzeneeBa U 11 KaKUX 3JIEMEHTOB
HKCIEPUMEHT COBIAJAET C TEOPHUEH?

85. Yem 00ycnoBIICH MapaMarHeTu3M aroma’?

86. OT KaKHUX MapaMeTpoB 3aBUCHT NapaMarHUTHAst BOCIIPUUMYHBOCTh
pemeTku B Mojienu JlanxkeBeHa?

87. Uto xapakTepusyeT 3akoH Kropu u 17151 Kakux BEIECTB OH
BBINOJIHSAETCA?

88. Uto xapakrepusyet 3akoH Kropu-Belicca, mouemy BBEIEHbI
TIONIPaBKH B 3aK0H Kiopy v 4eM oHH 00yCIIOBIEHBI?

89. [lns KakuxX BeUIeCTB BbINOJIHsIETCS 3akoH Kropu-Beiicca?

90. Yem o Teopuu Ilaynu onpenensercs mapaMarHeTH3M 3JIEKTPOHOB?
91. Ilouemy paznuyaercs BOCIPUUMUYHUBOCTD 3JIEKTPOHOB MPOCTHIX U
MEPEXOIHBIX METAIUIOB 10 Teopuu [laynu?

92. YeM ompegensercs TeMIepaTypHasi 3aBUCUMOCTb TapaMarHUTHOM
BocnpuuMunBoCcTH? [ToyeMmy TemmnepaTypHbIil KOd(hQHIEHT
BOCIIPMUMYHBOCTH MOKET UMETh PAa3HbIM 3HAK?

93. Yem ompenensercs JuaMarHeTH3M 3JeKTPOHOB 1o Teopun Jlannay?
94. Marnetuku B Tabnuie Menaeneea. CornoctaBbTe MarHUTHOE
COCTOSIHUE 3JIEMEHTA C €ro M0JI0’KEeHHEeM B Tabnuie MeHzeneesa
(HOMep, rpyIma, Nepuoxn).

95. Teopus monekyisipHoro noiist Posunra u Beiicca, eé
MPEATIOJIOKEHNA U OCHOBHBIC BBIBOJBI.

96. Kak HAMarHU4eHHOCTh (heppOMarHeTnKa 3aBUCHT OT
Temneparypsi?

97. KakoBa npupojia MOJIEKYJISIPHOTO T10JIs17

98. Chopmynupyiite kputepuu GheppoMarHeTusma u
aHTU(eppoMarHeTu3mMa.

99. KakoBbI OCHOBHEIE HJIEW TEOPUU OOMEHHOTO B3aUMOICHCTBUS?
100. Yo xapakrepusyet kpusas bere-Crneiitepa?

101. B yem paznuuune Mojieneit 0OMEHHOTO B3aUMO/ICHCTBHUS: IPSIMOTO,
MOJIIPHOTO ¥ 30HHOTO? VX JOCTOMHCTBA M HEJOCTATKHU.

102. B uem cocTosiT 0cOOEHHOCTH MarHUTHOTO MoMeHTa P3M-
METaIoB?

103. M3 KaKMX COCTaBJIAIOUINX CKJIAJbIBAETCS CBOOOIHAS SHEPTUS
(eppomarneruxa?

104. Bausaue gopmbl 00paslia Ha U3MepsieMble MarHUTHbIE CBOMCTBA.
[onsTHE 0 pa3MarHn4KBaronieM GpakTope. DHepPrus
pasmarauumBarouero ¢akropa u e€ npupona?

105. Yro Takoe MarHuTOKpUCTaIUIMYecKas ann3orpornusa? Kakosa eé
npupoga?




106. SIBneHne MarHUTOCTPUKINY, €€ IPUPOAA.

107. AHM30TPONHUS MATHUTOCTPUKLIUY.

108. BiusiHre MarHUTOCTPUKIIMK HA SHEPTHIO (peppoMarHeTuka.

109. DHeprus peppoMarHeTHka B M0oJ€ YIPYTUX HAIPSIKEHUI.

110. TomenHas cTpykrypa peppomarnerrka. E€ xapakKTepuCTHKH.
Twumsl rpanuL.

111. Ogaogomennsie yactuipl? CymneprnapaMarHuTHBIE YaCTUIIBI?
112. Yro Takoe KprBasg HAMarHUYMBaHUs U METIIs rucTepesuca?
Kakumu mapameTrpamu OHE XapakTepU3yIOTCs?

113. OcHOBHBIE IIPOLIECCHl HAMAarHU4YKMBaHUS.

114. Cyts ckaukoB bapkraysena u cBsi3b ¢ HUIMH KPUBOI
HaMarHUYMBAaHUS U Pa3MarHUYMBaHUS?

115. Teopust HanpsHKEHUH.

116. Teopust BKIIOUEHUH.

117. OcHOBHBIE THITBI MATHUTHBIX MaTePUATIOB.

118. Ponb HaBeA€HHOM MarHUTHON aHU30TPOIHU B GOPMUPOBAHUU
CBOICTB MarHUTHBIX MaTepraIoB?

119. Jlaiite onpeneneHre OCHOBHBIM BEJTMUMHAM, XapaKTEPU3YIOIUM
YIPYrocTh MaTepHaIoB.

120. Jlaiire nonHoe onucanue 3akoHa [ 'yka, Kakum 00pa3oM 3To
OIMCaHKE YIPOIAETCS sl PeabHbIX KPUCTAIIOB Pa3IMYHON
cummerpun?

121. Kak BrimsieT Temreparypa Ha MOIYJIb YIIPYTOCTH METAJIOB?

122. KakoBa 3aBUCHMOCTb MOJyJIel yIIPYTrOCTH TBEP/bIX PACTBOPOB OT
KOHIIEHTpAIUH [IPUMecel 1 YeM OHa 00ycIoBiIeHa?

123. B yem cocTouT (heppoMarHuTHasi aHOMaJIUS YIPYrOCTH METAJLIOB,
KaK 3TO SIBICHUE MOKHO HUCIIOJIb30BaTh?

124. Yro Takoe BHyTpEeHHEE TpeHHe?

125. Ilepeuncnnute OCHOBHbIE BUbI BHYTPEHHETO TPEHHUS.

126. OnummTe BO3MOKHBIE XapaKTEPUCTHKH BHYTPEHHETO TPEHUS, KaK
OHH CBSI3aHBI MEX]y COOOU?

127. OnumuTe 3aBUCUMOCTD PENTAaKCAIHOHHOTO BHYTPEHHETO TPEHUS 1
Mmoxyis FOHra ot 4acToThl KoneGaHuil.

128. Onumute 3aBUCUMOCTD PENIaKCAIMOHHOTO BHYTPEHHETO TPEHUS
0T TemnepaTtypsl. Kakum 06pa3oM MOKHO 110 TeMIEpaTypHOH
3aBUCUMOCTH PAaCCUUTATh SHEPTHIO aKTHBALIMH ITPOIiecca peslaKcanuu?
129. IlpuBenute npuMepsl BOSHUKHOBEHUS PENIAKCALIMOHHOTO
BHYTPEHHETO TPEHUS.

130. B uem cocTOUT sIBJIEHHE THCTEPE3UCHOTO BHYTPEHHETO TPEHMU,
MIPUBEANTE MIPUMEPHI peaM3allii TAKOTO BUAA TPEHHS.

131. KakoBbl 0COOEHHOCTH TMCTEPE3UCHOTO BHYTPEHHETO TPCHUS?
132. B uem cocTOUT sIBJICHHE PE30HAHCHOTO BHYTPEHHETO TPEHUS.
IIpuBeanTe BO3MOXKHBIM NPUMEDP BO3HUKHOBEHUS TAKOTO BU/1a TPEHUSI.
133. [lepeuncnure n3BecTHHIE BaM MaTepraibl ¢ 0cOOBIMU
JeMI(GUPYIONMU CBOHCTBAMHU.

5.2. IlepeyeHb padoT, BbinoJiHsieMbIX o aucuumuinge (Kypcosas padora, Kypcosoii npoext, PI'P, Pegepar, JIP, IIP u T1.11.)

IIpoBepsiembie
Kon HazBanue
paboTHI paboTHI HHMKATOPbL Coneprxanue paboTb
KOMITETeHIIUIH
Pl Jlabopatophas padora |OIIK-2-Y1;0IIK-2- |[IuddepeHnyaabHblil TEpMUIECKUN aHAIN3 B METAITMYECKUX
B1;ITK-3-YI;IIK-3-  |martepuanax
Bl
P2 JlabopatopHas pabora 2|TTK-1-Y 1;11K-1-B1 Jlunaromerpuueckuid aHanu3 Ga3oBbIX NPEBPALICHUI B MaTepHaax
P3 Jlabopatophas padora 3|TIK-3-Y 1;I1K-3-B1 Nzyuenue ¢a30BbIX NpeBpalieHuil B aMOp(HBIX CIUIaBax ¢ IOMOIIBIO
JuddepeHInaIbHON CKaHNPYIOIEH KaIOPUMETPUHI
P4 Jlabopatopnas pabora 4|OIIK-1-V1;0I1K-1- [ITocTtpoeHne kpuBOi HAMAarHUYKWBAHHUS U CTATHYECKOH METIIN
Bl rucrepesuca peppoMarHeTHKa UHYKIIMOHHO-UMITYJIbCHBIM METOJIOM
PS5 Jlabopatophas padora 5|OIIK-2-Y1;0I1K-2- |Onpenenenue NoTepb Ha NepeMarHUIUBaHHUE SIEKTPOTEXHUIECKOH
Bl ctanu Ha ycraHoske MK-40
P6 JlabopatopHas pabora 6|ITK-2-Y 1;I1K-2-B1 BnusiHye 4acToTHI M aMIUTUTY Bl HANPSHKEHHOCTH BHEIITHETO
MarHATHOTO TI0JISl HA IMHAMUYECKHE XapaKTEPUCTUKH MarHUTOMSTKHX
MaTepHasoB.
P7 JlabopatopHas padora 7|OIIK-1-YV1;0I1K-1- |M3yueHne 3aBUCUMOCTH 3JIEKTPHYECKOTO CONPOTUBIICHHS 00pa3ia
Bl MeJ B 3aBHCHMOCTH OT JUIMHBI TPOBOJIA
P8 JlabopatopHas pabora 8|OIIK-4-YV1;0I1K-4- |M3yuyeHue 3aBUCUMOCTH JIEKTPUUYECKOTO COMPOTUBIICHHUS 00pa3LioB

Bl

CTAJIN OT TEMIICPATYP 3daKaJIKH U OTIIyCKa

5.3. OueHO4YHbIE MATEPHAJIBI, HCIIOJIb3YeMble [JIsl IK3aMeHa (0HJIeThl, TeCThI U T.I1.)

ITo Kypcy 3K3aMeH He IPEIYCMOTPEH

5.4. MeToaAuKa OLlEHKH OCBOEHUsI AU CUMIJIMHBI (MoayJisi, npakTuku. HUP)

OHCHKa 3a 3a4CT BbIBOAUTCS HAa OCHOBE CPCAHCTO OaJuia mo TPEM KOHTPOJbHBIM pa60TaM IIpH yCJIOBHUU BBIINIOJIHCHHS 1 3allIUTHI BCEX




1abopaTOpHBIX padoT. B ciydyae Hecornacus CTyaeHTa co CBOEH OLIEHKOH, My MOXET OBITh Pe0CTaBIeHa BO3MOKHOCTh HAIINCATh

3a4eTHyI0 paboTy. Borpocs! 3aueTHoi paboThl pasmeniensl B KM4.

6. YHEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OGECIHHEYEHHUE

6.1. PexoMeHyeMas JJuTepaTypa

6.1.1. OcHOBHAs1 IUTepATYpa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

bubnunorexa

W3paTenscTBo, TOXI

JI1.1 |IlepmuHOB Anekcanap |MeTo/bl HCTIBITAHUI MATHUTHBIX | DNIEKTPOHHAs OUOIMOTEKa M.: Yueba, 2006
Cepreesuy, lllyBaeBa |marepuainos: yued. mocobue aiis
EBrenns CTy[. By30B Harp. 'Ous.
AJekcaH/IpoBHa, MaTepHaJOBeICHUE' U CIIell.
Brepenckwuii Bagum 'CrangapTuzanus u
OpbeBuy, Jlnnees cepTuduranus’
Anekceit CepreeBud
JI1.2 |TlepmunoB Anexcannp |CepTudukaiusi MarHUTHBIX DneKkTpoHHas OubnInoTeKa M.: Yueba, 2006
Cepreesud, MaTepuaoB: Kypc JeKuuii: yueb.
Brepenckwuii Bagum mocoOue Jyis CTy/I. By30B HaIp.
IOpbeBuy, Jlnnees '®us. marepuanoBeneHue' u
Anexceit CepreeBud cren. 'CraHngapTu3anus u
cepruduranus’
JI1.3 JIuBmun b. T, ®dusnueckne cpoicTBa MeTauios |budimmoreka MUCuC M.: Meramryprus, 1980
Kpanommun B. C., U CIUTaBOB: Y4EOHHMK ISt
Jlunenxwit 4. J1., METaJLTypT. CIeIl. By30B
JIuBnmmn b. I'.
JI1.4 |Kekano Urops dusnyeckue cBOMCTBA bubnunorexka MUCuC M.: Yueba, 1992
Bopucosnu metaiwioB: Paza.: umaTorepmust
U TEPMUYECKUI aHaANIN3
METaJIOB U CIUIABOB: J1al.
NPaKTUKYM JIJIS CTY/. CIIELL.
11.04, 11.05, 11.07, 11.08
JI1.5 [T'onoBun Urops Buytpennee tpenue u Bubmmorexa MUCuC M.: Uzn-Bo MUCuC, 2012
CraHucnaBoBHY MeXaHNYEeCKask CIEKTPOCKOIIHS
METaJUTMYECKIX MaTEepUAIIOB:
y4eOHHUK
JI1.6 |TlepmunHoB Anekcanap |®Pu3Hueckre CBOWCTBA TBEPABIX |DIEKTpOHHAs OHOIHOTEKA M.: [MUCuC], 2019
CepreeBuy, text (N 3509): nab. npakTukym
Bsenenckuit Bagum
IOpbeBuy, lllyBaesa
EBrenns
AnexcaHapoBHa,
Morunsauxos [laBen
CepreeBud
6.1.2. lonoHUTeEIbHAS TUTEPaTypa
ABTOPBI, COCTABHTEIH 3arnaBue bubnnoreka WznatenscTBO, rOj
JI2.1 [Kexkamo Urops AmopdHbIe HaHO- U DnekTpoHHas OubiInoTeKa M.: U3a-Bo MUCuC, 2008
bopucosuu, IllyBacBa |MUKPOKPUCTAIUINYECKUE
EBrenus MarHUTHbIC MaTEepUAIbL: J1a0.
AnexcaHapoBHa MIPaKTUKyM: y4e0. nmocodue s
CTy[. By30B Hamp. Ous.
MaTepUaJIOBEICHHE U CIIeIl.
Hanomarepuasst
JI2.2 |BopoBuk E. C., Jlexuuu no maraerusmy: yue6. |bubmmorexka MUCuC XapbkoB: ['oc. yH-T M. A. M.
Munsrep A. C. nocobue 1yt Gu3. Crel. yH-TOB I'opskoro, 1966
JI2.3 |BBenenckuii B. 1O., DKCIIepUMEHTATLHBIE METOIBI bub6mmorexka MUCuC M.: U3a-80 MUCuC, 2011
Jlunees A. C.,, ¢bu3ngeckoro
ITepmunoB A. C. MaTepHaJIOBEICHUS:
MOHoTpadus
6.1.3. MeTtoauueckue pa3paboTku
ABTOPBI, COCTABHUTEIH 3arnaBue Bubmmorexa WznarenscTBo, TOX
JI3.1 [MenpHUYEHKO AHanu3 TaHHBIX B Bubarorexka MUCuC M.: Uzn-Bo MUCuC, 2013
Anexcasip MmarepuanoseneHun. Y. 1: yue6.
CemeHoBUY rocooue IS CTyA. BY30B,

00yu. 1o Hamp. 150700 -
dusnueckoe
MaTepHajoBeIeHIE U
Merannyprus




JI3.2

MenpHIUEHKO AHanu3 1aHHbIX B
Anexcanip MmarepuanoseneHuu. Y. 2.
CeMeHOBUY PerpeccronHbIii ananms: yueo.

nocoOue 11s CTy.I. BY30B,
00y4. no Hamp. 'Metasuryprus’'

bubmmorexa MUCuC M.: U3n-Bo MUCuC, 2014

6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «HTepHET)

Ol

®dusnyeckre CBOWCTBA MAaTEPHAJIoOB : yueOHOE
noco6ue / B.J. I'peizynos, T.1. I'peizynoBa, O.A.
Kienosa u np. — 3-e uzn., nom. — Mocksa : ®nuHTa,
2019. — 137 c. TomHOTEKCTOBAsE Y HUBEPCUTETCKAS
6ubnuoTeka onnaiid - http://biblioclub.ru
CoOoanblit noctyt ¢ IP-anpecos HUTY "MUCuC".

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

92

[TyBaesa E.A., BBenenckuii B.1O., [Tepmunos A.C.
®duznyeckue cBoiictBa HaHoMmarepuanos, YMK/I. —
M.: U3narensckuii jom MUCuC, 2010.

http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=9112

393

I'yproB B.A., Ocaynenko P.H. ®u3nka tBeporo tena
Juist nkeHepoB — M.: Texnocdepa, 2012. — 560 c.

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

D4

Denepanbhblii 3akoH Ne 102 ot 26 urons 2008 rozna
«O0 obecrieueHUN eTMHCTBA U3MEPEHUI»(C
n3MeHeHusMu Ha 13 urons 2015 rona)

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

95

T'OCT 15.101-98 Cucrema pa3paboTKH U MOCTAHOBKU
nponykiuu Ha npoussoactso (CPIIII). Iopsmox
BBITIONTHEHN S HAYYHO-HCCIEI0BATENBCKHUX paboT-
Ilepensn. Cenr. 2010. - M.: Cranpaptuddopm, 2010

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

06

T'OCT 8.563-2009. 'ocynapcTBeHHas cucteMa
obecrievueHust eAMHCTBA U3MEPEeHUH. MeToanKn
(metonbl) u3MepeHnuil. - Ilepeusn. dpespans 2019. -
Crannaptuadopm, 2019

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

o7

T'OCT 16504-81. Cucrema rocyaapcTBEHHbBIX
UCIBITAHNH IPOAYKLMH. VICTIBITaHHS W KOHTPOJIb
KayecTBa MPoayKIuy. OCHOBHBIC TEPMHHBI U
onpenenenus.-Ilepen3m 2011. - M.:
Crangaptuadopm, 2011

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

28

T'OCT 8.377-80. 'ocynapcTBeHHas: cuctemMa
oOecriedeHus eJUHCTBA U3MEpeHUil. Marepuaisl
MarHuTomsrkue. MeTouka BBITIOJIHEHUS! U3MEPEHU
TIPY OIIPEIETICHUH CTATHYECKUX MarHUTHBIX
XapakTepucTuk. -M.: U3naTenbcTBo cTaHgapToOB,
1980

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

99

TOCT 12119.4-98. Cranb 31€KTpOTEeXHUYECKASI.
Mertozp! onpesiene st MAarHUTHBIX M JJIEKTPUYECKX
CBOWCTB. MeTos U3MepEeHHUs yebHBIX MArHUTHBIX
MOTEPb U JEHCTBYIOLIETO 3HAUEHHS HANPSHKEHHOCTH
MarautHoro noss. - M.: UTTIK HU3natenscTBO
craaaapTos, 2003

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

910

T'OCT 19693-74. Marepuansl MarHUTHBIE. TepMUHBI
u onpezenenus. - M.: UK HU3narenscTBo
cranaapTos, 2005

http://docs.cntd.ru/document/1200015683

Ol1

T'OCT 7229-76. Kabenu, npoBoaa u mHypbl. MeTo
OTIpeIeNICHHS JIEKTPUIECKOTO COMPOTHBIICHUS
TOKOIIPOBOJAIMX KM U TPoBOAHUKOB. - M.: UTIK
M3parensctBo crangapros, 2003

http://docs.cntd.ru/document/1200012169

6.3 Ilepeyenb MporpaMMHOro odecreveHust

I1.1

PerUsr

JInuensuu I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

I1.2

ESET NOD32 Antivirus

1.3

Win Pro 10 32-bit/64-bit

11.4

Microsoft Office

IL.5

MS Teams

6.4. IlepeyeHb MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM M NPodeccHoHAJbHBIX 023 JaHHBIX

TlonHOTEKCTOBBIC pOCCHfICKHe HAaY4YHBIC )KYPpHaAJIbl U CTATbU

n.1

— Hayunas snexrponnas 6ubnuorexa eLIBRARY https://elibrary.ru/

n.2

— TToTHOTEKCTOBBIC JIETIOBBIE MyOIMKAIMH HHPOPMAreHTCTB U Ipecchl o 53 otpacism https://polpred.com/news

Wnoctpanuble 6a3b! naHHbIX (qoctyn ¢ IP agpecos MU CuC):

n.2

— aHanuTryeckas 06asa (uHnekcsl nuruposanwst) Web of Science https://apps.webofknowledge.com

1.3

— aHAJIMTHYECKas 6a3a (MHAEKCH IMTHPOBaHuUs) SCopus https://www.scopus.com/

n.4

— naykomerpuueckas cucrema InCites https://apps.webofknowledge.com

n.5

— Hay4HbIe XypHaJbl u3arenancrsa Elsevier https://www.sciencedirect.com/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenne OcHarieHnue
b-734 JlexunoHnHas ayauTopus KOMIUIEKT yueOHOM Mebenu Ha 140 mecT st 00ydaromuxcs,
pabouee MECTo HperoiaBaTes, MYIbTUMEANIHOE

obopynoBanue, HOyTOyk ¢ nocrynom k UTC «HHTepHer»,
OUOC yHuBepcHUTeTa uepe3 JIMYHbIM KaOWHeT Ha riaTdopme
LMS Moodle, nunensuonnsie nporpammel MS Office, MS
Teams, ESET Antivirus u TexHuueckue cpeacTsa 0O0ydeHus,
CIyXalllie JUIsl TMPEJOCTaBICHUS WHPOpMANUK OONBIION
ayIUTOPUH

Bb-429 JIabopatopus IPOCKTOp; MYJIBTHMEIMIHAs JIOCKa; MapKepHas JOCKa,
JOKYMEHT-KaMepa; KOMITBIOTEPHBII KJlacC Ha 6 CTYACHTOB H
npernofaBatens (7 KOMIIBIOTEPOB); YCTAHOBKA AT H3MEPEHUS
MarHUTHBIX XapaKTePHUCTHK; YCTAHOBKA [UIS OINPEHCIICHUS
TOTeph Ha NepeMarHiYuBaHue MK-43;
MarHUTHOM3MEpHTeNbHas yctaHoBka MK-3D; crenn s
U3MEPeHHUs! yAENBHOTO JIEKTPOCONPOTHBIICHUS; THIaTOMETD;
TBEpAOMETp 110 POKBeILTy; KOMIUIEKT yueOHOH Mebenn

B-835 VYyeOHas ayauTopHst A MPAKTUUIECKUX |KOMIUICKT yueOHOW Mebenn Ha 36 MecT Juis 00ydJarolmuxcs,
3aHSTHIT MyJIbTHMEIUHHOE  O00OpYNOBaHME, MAarHUTHO-MapKepHas
JIocka, BeO-kamepa, paboyee Mecto mpenopaBatens, I1K c
nocrynoM k UTC «Mureprer», DUOC yHuUBepcuTeTa depes
aM9HBI  kabwHer Ha  twatgopme LMS  Moodle,
nunen3nonHeie mporpammbl MS Office, MS Teams, ESET

Antivirus
UwnrtanpHBIH 321 Aymutopus [N CaMOCTOSITEIBHOM | KOMIUIEKT yueOHOM MeOesu Ha 55 MecT [yt oOydarormxcs, 50
2JIEKTPOHHBIX U31aHUN paboThI IIK ¢ gocrynom k UTC «Huteprer», DUOC yHuBepcurera

Yepes TMUHBIN KabuHet Ha miardopme LMS Moodle

Uuraneheiid 3251 Ne 3 (b)  |Ayauropust  miast  caMOCTOATENILHOM |[KOMILIEKT ydyeOHOW mebenu Ha 44 mecta ais oOydaromuxcs,
paboThl M®Y  Xerox  VersaLink  B7025 ¢ ¢yHknmei
MacIiTaOuMpoBaHUSI TEKCTOB M u3o0paxkenuit, 8IIK ¢
nmoctynioM Kk UTC «UuTepuer», JUOC yHuBepcurera uepes
JMIHBINA KabuHeT Ha matdhopme LMS Moodle

8. METOAUYECKHUE YKA3AHUSA JJISI OBYYAIOIUXCSA

JleK1IMOHHBIE 3aHATHS HALICIICHBI HA U3YYCHHE CTYIEHTaMU OCOOCHHOCTEH (PU3NYEeCKUX CBOWCTB TBEpABIX Tell. JlabopaTopHbie
paboTHI HallENIeHBI Ha IPAKTHYECKOe H3YUCHHUE BIMSHHSA PA3INYHBIX (JaKTOPOB HA (pU3MUECKHE CBOHCTBA H3y4aeMbIX MaTEPHAIIOB,
BJIMSIHUSI UX TEPMUYECKOH 00pabOTKH, U3yYeHHUs BIMSHUS 0COOCHHOCTEH ()a30BOr0 U CTPYKTYPHOTO COCTOSIHUSI.

JMcIuImiMHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaUNTeNBHOT0 00heMa CaMOCTOATENBHON paboTel. OTaebHbIEe yaeOHbIe
BOIIPOCHI BBIHOCSITCSI HA CAMOCTOSATEIbHYIO IPOPAOOTKY U KOHTPOJIUPYIOTCS IOCPEICTBOM TeKyllel arTectaiuu. [Ipu sTom
OPraHU3yIOTCS TPYNITOBBIC U HHIUBUIyalbHbIC KOHCYIbTaiH. KauecTBEHHOE OCBOCHNE ANUCIIUILIMHBI BO3MOXKHO TOIBKO MPH
CHCTEMAaTHYECKOI CaMOCTOATEIbHON paboTe, UTO MOAEPKUBACTCS CUCTEMOM TeKylIel U pyOeXHOM aTTecTaluu.

TexHuka 6e30macHOCTH

1. JJaGopaTtopus husnueckux CBOICTB OCHAIEHA CHELUaIbHON TOKONPOBOAsIeH cuctemoii. Meercst obopynoBanue,
MOAKITIOYAaeMOe OT Pa3HBIX HCTOYHNKOB HAIPsDKEHNS. BKimtouaTs Takoe 000pyoBaHHE CAMOCTOATENHHO 0€3 TOMOIIN MPeTIoaBaTelst
— 3aMperaeTcs.

2. Ilpu BEIXOJE U3 AyIUTOPHH CIEyeT YOeauTcs, 9To 1abopaTopHOE 000PYAOBAaHUE BBHIKIIFOUCHO.

3. Oxexny clieiyeT CHUMATh B rapiepo0e, WK IpH BXOJIE B Ay TUTOPHUIO, C COOOH UMETh TOJIBKO HEOOXOJUMYIO ISl BBITOJTHECHUS
paboTHI TUTEPATypPY, TETPaIb (TA0OPATOPHBIH XypHAT), PyIKH, KapaHAAIIH ¥ KaJIbKYIATOP, NOMYCKAeTCS HHOE HIIEKTPOHHOE
00opynoBaHKe, HEOOXOIUMOE AT PACUCTOB WIIH 3aIHCe, CBA3aHHBIX ¢ 1aOOpaTOPHOH paboTOH.

4. B po3eTkH, pacrioiararonuecs B JabopaTopuy, He JoIyckaeTcs 6e3 BeloMa IIPerofaBaTeNs BKII0YaTh Kakoe ObI TO HU OBLIO
obopynoBaHue (B ToM uucie HOyTOykH, Tenedonsl, KIIK).

5. B mabopaTopun ncrons3yercst yHHKaIbHOE 000pynoBaHue. CrexyeT 6epe:xHO OTHOCHTCS KO BCeMy 000pYIOBaHHIO,
pacIoararoImemMycs B ay IUTOPHH.

TpeboBaHuUs K MOATOTOBKE U BBHITIOIHEHUIO J1a00PATOPHBIX paboT

1. K naboparopHoii paboTe 0IyCKatTCs CTYACHTHI TOJILKO MPU HAJTMYMH KOHCIIEKTa B paboueM )KypHaJle, OTHOCSIIETOCs K TeKyIIen
nabopatopHoii paboTe.

2. KoHCeKT 1omKeH coaepKaTth:

a. - Ha3anue paborsl,

b. - Llens u 3agaun paboTsl,

C. - Teopernueckoe BBeJCHHE, KOTOPOE TOJDKHO BO-TIEPBBIX, OTPaXKaTh (PM3MUIECKHE MPHHIMIIBI H3ydaeMoro dddekra, nmporecca, Win
M3MEHEHUS CBOHCTB; BO-BTOPBIX, JOIDKHO OBITH IPUBEICHO ONMCAHKIE YCTAHOBKH, Ha KOTOPOH OyIeT MpOBOIUTCS H3MEPECHUE
CBOJCTB, B 3TO ONMUCAHKE TODKHBI BXOTUTh MPUHIUITHAIBHAS U YJIEKTPUISCKast CXeMa YCTAHOBKH, OTTMCAHKE MPUHIIKIA €€ ISHCTBHS,
a TaKoKe MHBIE BO3MOYKHOCTH YCTAaHOBKH, HE CBSI3aHHBIC C BBHIIIOJIHEHHEM JaHHON paboOTHI, JOJDKHBI OBITH TaKKe MPUBEICHBI
JIOCTOMHCTBA M HEJIOCTATKU YCTaHOBKH.

d. - TTocne BBITIONTHEHNUS] PAOOTHI B KOHCIIEKT JOJDKHBI BOWTH: (&) pe3yabTaThl pabOTHI B BH/IE TAOJIUIl H3MEPSIEMBIX BEJTHIHH U




rpauKoB (TIOCJIEIHUE MOTYT OBITh BBIITOJHEHBI B JICKTPOHHOM BHUJIC WIIH HA MHJUTUMETPOBKE); 0) BBHIBO/IBI 110 paboTe (B BhIBO/AX
JIOJDKHO OBITh OTPAKEHO PEIICHHE LIeNeH U 3a1a4 paboThl, a TAKXKE U3MEHEHUE CBOMCTB B 3aBUCHMOCTH OT CTPYKTYPBI MaTepuaa).
3. [lepen HauamoM KaXka01 JJaOOPaTOPHO paboThI OyIET MPOBOIUTHCS MPEIBAPUTEIBHBII OMPOC MO TEMATHKE J1a00PaTOPHOH,
CTYJICHTBI, HE MOJTOTOBJICHHBIC K paboTe U He MOHMMAIONIHE CYTh pabOThI, K paboTe TOMYIICHBI ObITh HE MOTYT.




