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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

N3yueHnrne OCHOBHBIX MPOLIECCOB, IPOUCXOAAIINX B TBEPABIX TeJaxX, MPOIECCOB, BIIMSIO-
HIMX Ha CTPYKTYPY TBEPIOrO TeJa, €r0 KPUCTALIUYECKYIO PEIIETKY; BIUSHUE CTPYKTYPHI TBEP-
JIOTO TeJIa Ha €r0 CBOMCTBA, B TOM YHMCJIE, HA CIICKTPAIbHO-TIOMHUHECIICHTHBIC XapaKTePUCTUKH
TBEPJIOTO TeJa.

1.2 3agaun AUCHUILINHLI:

-M3y4YeHUE CIIOCOOOB MOTYYCHHS KPUCTALUTNICCKIX UCKYCCTBEHHBIX COCIMHEHUH, B TOM
YHUCJIe, MOHOKPUCTAUIOB Pa3JIMYHBIX COCTABOB;

-M3y4YeHHE CIIOCOO0B MOCTPOSHUS AUAarpaMM COCTOSIHUHM, (Da30BBIX MpEBpAILEHUH U OIH-
CaHHE UX CBOMCTB;

-M3y4YeHUE KPHUCTALIOrpauueckux OCOOCHHOCTEW TBEPIOro Tela, pasHOOOpa3us Kpu-
CTAJUIMYECKUX CTPYKTYP;

-M3y4EeHHE CBOMCTB TBEPABIX TEJ U BIUSHUE CTPYKTYPBI TBEPAOTO TEJIa HA €0 TapaMeTphI.

1.3 MecTo aucuMIuIinHbI (MOYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

HucuuruinHa « PU3uKa TBEpAOIo Tejaa» OTHOCUTCS K 4acTH, pOpMUPYEMON yYaCTHUKaMU
oOpa3oBaTenbHbIX oTHOIIEHUH bioka 1 "ucuunnuuel (Monynn)" ydyebHoro miana. B coorser-
CTBHMHM € pab04YMM yueOHBIM IUIAHOM JUCLHUIUIMHA U3y4yaeTcs Ha 3 Kypce 1o 04HoM (opme 00yue-
HusA. Bux npomexxyTo4HON aTTecTaluu: 3a4eT.

JIMCUUIUIMHBL, HEOOXOAUMBIE Ul €€ N3y4eHUs], 00eCcIeYrBaOIUe IPEEMCTBEHHOCTD I10-
Jy4yaeMbIX 3HAHUH cTyJeHTOB: TepmonuHamuka, TeopeTuueckas MEXaHHUKA U OCHOBbI MEXaHUKU
CIUIOLIHBIX cpel, KBaHTOBasi MeEXaHMKa U OCHOBBI KBaHTOBOM Teopuu nois. [Tocnenyromue auc-
LUIUIMHBI, I KOTOPBIX JlaHHAs AMCLUMILIMHA SIBJISIETCS IMPEALIECTBYIOIIEH B COOTBETCTBUU C
yu4eOHbIM Tu1aHoM: PU3UKa MOTyTPOBOJHUKOB, PDU3MKA M TEXHOJIOTHS PallO3IEKTPOHHBIX MaTe-
pHUaoB, KOMIIOHEHTOB U ycTpoicTB, dusnueckas anekTpoHHKa, KBaHTOBas pannodusuka u
KBaHTOBAas 2JIEKTPOHMKA.

1.4 TlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUSs] MO JAMCHHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTeIbHON MPOTrPaMMbI

N3yuenue manHOW yueOHON MUCHMILIMHBI HampaBjieHO Ha (opMupoBaHUE Yy 0oOydaro-
LIMXCS CIEAYIOINX KOMIIETCHIINN:



Kon n HaumenoBanue nHaukaropa™* jao-
CTHKEHUSI KOMIIETEHIIUN

PesynbTaTel 00yueHus 0 AUCIUILTHHE
(3Haem, ymeem, e1adeem (HABbIKU U/ULU ONbIMN
desimenvHOCmU))

penavyu nHGopManuu

IIK-1. CnocobeH npuMeHATh COBPEMEHHbIE TeopeTUYecKne U IKCIePpUMEeHTAIbHbIE Me-
TOAbI HCCJIEIOBAHNH C LEJIbI0 CO3IAHNS HOBBIX MEPCNEKTHBHBIX CPEICTB JJIsl CHCTEM Iie-

UIIK-1.1. Brnageer coOBpeMEHHBIMU HH-
(hopMaImOHHBIMKM CHCTEMAaMH M TEXHOJIO-
TUSIMA C LEJIBI0 MOJICIMPOBAHUS CIIOXK-
HBIX TEXHUYECKUX CUCTEM

3HaeT OCHOBHOE IporpaMmMHOC OGCCHG‘IGHI/IG, 103-
BOJLIHOIIECC MOACTIUPOBATE PA3JIMYHBIC CUCTCMbI

Ymeer MNPUMCHATH Ha IPAKTUKC Pa3JIMYHBIC IIa-
KETHI IPUKIIAJHBIX IIPpOrpaMm C LEJIbK0 pacd€TOB U
MOACIIUPOBAHUSA PA3JIMYHBIX IPOUCCCOB B TBEPAOM
TCIIC.

BnaneeT HaBbIKaMW MOICIMPOBAHUA PA3JIMYHBIX
IIpoLeCcCOB B TBEPAOM TCJIC, UCIIOJIb3Yysd COBPEMCH-
HBIC I/IH(bOpMaIII/IOHHBIe CUCTCMBI U TCXHOJIOT'MHN

HIIK-1.2. CnocoOeH mpUMEHSITH COBpE-
MEHHOE MaTepuaIbHO-TEXHUYECKOe 000-
pyJOBaHHE [JIsl MCCIIEIOBATEIBCKUX IIe-
Jen

3HaeT napaMeTpbl U TEXHUUCCKUC XaAPAKTCPUCTUKHU
MaTCpUuaJIbHO-TCXHUYCCKUX CpPCICTB, HCO6XOI[I/I—
MBIX JIS TTOJIYUCHU S U UCCIICAOBAHMA TBEPABIX TCII

YMeeT 1osib30BaThCsl MaTePUAbHO-TEXHUUECKIMHU
CPEJCTBAMM 10 U3YYEHHUIO TBEPJOTO TEJA.

Brnageer HaBbikamu BbIOOpa HEOOXOIUMOTO 000PY-
JOBaHUS IS TONTYYCHHSI U HCCIICIOBAHUS TBEp-
IIOro TeJa

PGSYJ'IBTaTI)I O6y‘-I€HI/I$I 10 JUCHUINIMHE JOCTUTAKOTCA B paMKaxX OCYIICCTBJICHUA BCEX BU-
0B KOHTAaKTHOM M CaMOCTOSTEIbLHOMN pa6OTI>I 06yqa101u1/1x051 B COOTBCTCTBHUU C YTBCPKACHHBIM

y4€OHBIM IJIAHOM.

2. CTpyKTypa M coep:kaHue TUCHUTITHHBI

2.1 PacnipenesieHue TPy10EMKOCTH JUCIHUIJIMHBI 110 BUAAM padoT
O6mas TpyaI0€MKOCTh TUCIUIUIUHBI cocTaBisieT 3 3aueTHbIX equHull (108 yaca), ux pac-
npesiesieHne 10 BuaaM paboT MpeICTaBIeHO B TaOJIHIIe

Bunst pabot Bcero ®dopma o0yueHHs
4acoB OYHast
Scemectp
(gackr)

KonTakTHas paboTa, B TOM 4ncie:

AynuTOopHBIe 3aHATHSA (BCEro): 52 52

3aHATUS JICKIIMOHHOTO THUIIA 18 18

71a00paTOPHBIE 3aHATHS

[IPAKTUYECKHUE 3aHATHS 34 34

CEeMHHApCKHE 3aHSATHS

Vkasvisaromesi 6udvl pabom 6 coomeemcmauu ¢ y4eOHbIM NAAHOM

HNunas xoHTaKTHas pabora:

Konrposnb camocrostesnsHoi pabotsl (KCP) 5 5

[TpomexyTtounas arrecranus (MKP) 0,2 0,2

CamocrosiTeJbHAs pa00Ta, B TOM YHcJIe: 88.8 88.8

Ilpopabomka meopemuueckozo mamepuaia 28 28

Buinonnenue 3adanuii (nod2omoeka omuemos, npe3eHmayuii) 58 58

Pepepam 2 2

Tloozomoeka Kk mexywemy KOHmpoio 0,8 0,8




KonTpoas:

IlogroToBka Kk 9K3aMCHY

O01mas Tpy10eMKOCTh

qgac. 144 144
B TOM YKCJI€ KOHTAKTHasI pa- 572 572
oorta i i
3a4. e 4 4

2.2 Copep:xanve TUCUUIJIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3/iesiaM AUCIHILTUHBL.
Pazgenbl (TeMbI) TUCHIUIIINHEL, H3y4aeMble B 5 cemectpe (3 kypce) (ounas ¢hopma obyue-

HUs1)
KonuuectBo yacos
Breaynu-
No HammeHnoBanme pazaenos (Tem) AyauTopHas Topl}{]aa
Bcero paboTa
paboTa
JI 113 JIP CPC

1. CTpyKTypa KpUCTaJJIOB M CIIOCOOBI €€ ONpeAeTeHHsI 13 2 6 8
2 MesxatomHoe B3aumo/eiictBiue. OCHOBHBIE THIIBI CBS3EH B TBEP- 10 5 10

JIBIX TeJlax
3. JedexTsl B TBEpABIX Tellax 158 2 4 9,8
4. KosnebaHusi aTOMOB KPUCTAINIMYECKOH PEIICTKH 12 2 10
5. MexaHuuyeckue U TeIIOBbIE CBONCTBA TBEPIBIX TEN 18 2 6 10
6. OCHOBBI 30HHOW TEOPUU TBEPABIX TEJ. DIEKTPUUECKUE CBOWCTBA 17 5 6 9

TBEPABIX TEI
7. CgoiicTBa AUANEKTPUKOB. ONTHYECKHE CBOMCTBA TBEPABIX TEI. 18 2 6 10
8. MarnuTtHble cBOKWCTBa TBEPABIX Tesl. CBEpXNPOBOIUMOCTb. 12 2 10
9. Ou3nyecKue CBOMCTBAa aMOP(HBIX TBEPIBIX TEI. 118 2 6 10

HUTOI'O no pasdenam oucyuniurol 138,8| 18 34 86,8

KonTtpons camocrosrensHo# padotst (KCP) 5

[IpomexxyTtounas arrecranus (UKP) 0,2

[ToAroTOBKA K TEKYIIEeMY KOHTPOITO

OO0mmast TPYAOEMKOCTb 10 TUCIIHATLIHHE 144

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHble 3aHs-
tus, CPC — camocTosaTenbHas padoTa CTyAeHTa

2.3 Conepxxanue pa3iesioB (TeM) IMCHUILIHHBI

2.3.1 3ausaTHA JeKIHOHHOI0 THIIA

HaumenoBanue pas-
Jena (TeMbl)

Copeprxanne pazzena (Tembl)

dopMa TeKy1Iero
KOHTPOJIA

Crpyktypa KpucTai-
JIOB U CIIOCOOBI €€
OTIpEIeIICHHSI

Toueunass cummeTpusi KpuctauioB. IIpocTpaHcTBeHHas
pemieTka KpUCTAUIOB. TpaHCIALMOHHAS CHMMETPHS.
Kpucramnorpaguueckne cumBOJbl. TpaHCISAIMOHHBIE
aneMeHThl cuMMeTpun. OOparHas pemetka. CUMMeTpHs
1 U3NUECKUE CBOWCTBA KPHCTAIIOB.

KB/JIP/J1/ P

MexaToMHOE B3aWMO-
neiicteue. OCHOBHBIC
TUTIBL CBS3€M B TBEP-
JIBIX TeJIax

Knaccudukamus tBepapix Ten. Turbl cBs3u. DHeprus
cBsA3H. MonekysipHble KpUCTaNIbl. IOHHBIE KpHCTAILIBL.
KoBanentuble kpuctauisl. MeTasl.

KB/I3/]1/P

Hedexktsl B TBepIbIx
Tenax

Kmaccudukanus medexroB. TemmoBeie TOYCUHBIE -
(bexThl. PaBHOBECHas KOHIIEHTpAIUsl TOYCUHBIX Jaedek-
ToB. TerumoBble AeeKThl B OMHAPHBIX KpHCTaITax. Pamu-

arponHble nedekthl. Jucnokanuu. KoHTyp M BekTop

KB/JIP/ T/ P




Broprepca. Hanpsbkenusi, HeoOxoaumMble asi oOpa3oBa-
HUSI IUCJIOKAIIMKA B COBEPILIEHHOM KpHucTasuie. [[BrkeHue
qucnokauuil. HanpsbxeHus u sHeprust nucinokanuil. Bia-
HWMOJICHCTBUE AMCIOKAIMKA C TOYEYHBIMU Je(eKTaMHU.
Ucrounnkn mucnoxarwii. [ledexTsl yakoBKY U 4acTH-
HBIEC JUCIIOKAIH.

Konebanus aTOMOB
KPUCTAJUIMYECKON pe-
LIETKU

OpHOMEpHBIE  KOJieOaHUs OJHOPOJHON  CTPYKTYPBI.
Yupyrue BoiaHbl B MOHOKpucTauiax. Konebanus omHO-
aTOMHOW JNHWHEWHOU 1enoukn. Konebanus omHOMEpHOU
pemeTky ¢ 6a3ucom. KonebaHns aTOMOB TpeXMEpPHOU pe-
IISTKH.

KB/II3/1/P

MexaHu4ecKkue u Ter-
JIOBBIE CBOMCTBa TBEP-
JBIX TET

HanpsoxkenHoe 1 1eopMupOBaHHOE COCTOSIHUE TBEPIBIX
Tes. YupyrocTs. 3akoH ['yka U1 M30TPOMHBIX TBEPIBIX
Ten. 3akoH ['yka 511 aHM30TpONMHBIX TBepAbIX Ten. [lna-
CTHUYECKHE CBOMCTBA KPpUCTAJUINYECKUX TBEPABIX TECJI.
TennoeMkocTh TBepAbIX Te. 3akoH rononra-Iltu. Teo-
pUs TEIJIOEMKOCTH DHHIITEHHA. TeopHs TemI0eMKOCTH
Hebas. TemnoeMKocTh, CBS3aHHAs C MPEICTAaBICHUSMH
(hononoB. TemnoemkocTh MeTawioB. TeMmIOMPOBOIHOCTD
TBepABIX Tell. JInddy3us B TBEpABIX Tellax.

KB/JIP/ I/ P

OCHOBBI 30HHOW Teo-
pUM  TBEPABIX  TeIl
ONEeKTpUYECKUE CBOM-
CTBa TBEPABIX TEI

Knaccudukanms TBepAbIX TN MO BETHYHHE 3JICKTPOIIPO-
BosHOCTHU. YpaBHeHue lllpenunrepa 1 TBEpoOro Tena.
OpnHosnekTpoHHOE TpHOMImKeHne. CBOMCTBA BOIHOBOTO
BekTopa. 30HbI bpuitosHa. [loBepxHocTs @epmu. JHep-
TeTUYECKUH CHEKTP JIEKTPOHOB B KPUCTAJUIE. 3alloJIHe-
HUE 30H 3JeKTpoHamMu. DddeKkTrBHAS Macca dIIEKTPOHA.
OHepreTuvecKkue ypOBHU NMPUMECHBIX LIEHTPOB B KPH-
crauiax. JIokanu3oBaHHbIE COCTOSIHUSA, CBSI3aHHBIE C I10-
BEPXHOCTHIO.

OCHOBHBIE CBOWCTBA METAJJIOB. DJEKTPOIPOBOJHOCTD
MeTauioB. CoOCTBEHHAs! IPOBOJAUMOCTH TIOTYTIPOBOIHH-
KOB, NPHUMECHasd. DIEKTPOIPOBOIHOCTD JTUAIEKTPUKOB.
CBoiicTBa TBEpABIX TEJI B CHIIBHBIX HJIEKTPUUYECKUX I10-
nsx. Oddext Xoma. BnusiHue mOBepXHOCTHBIX YPOBHEH
Ha SJICKTPHUYCCKHUEC CBOMCTBa TBCPABIX TCII.

KB/JIP/ I/ P

CBolicTBa JIMAIEKTPU-
KOB. Ornrnueckue
CBOMCTBa TBEPABIX TEIL.

[Monsipuzarust  nuaIeKTpUKOB. OCHOBHBIE XapaKTepH-
CTUKH. OJEKTpOHHAas ympyras noispusanus. HoHHas
yrpyras nojgpuszauud. JurnonpHas ynpyras noJisipusa-
s, OCOOCHHOCTH TEIIOBOH MOJSpU3aAUU. DJICKTPOH-
Hasl TeIuToBast moyigpu3anus. [JumnoiapHas TeruioBas mois-
puzanusi. YacTroTHas 3aBUCUMOCTH JIUAJIEKTPUYECKOUN
npoHuaeMocti. CerHeTodIeKTpUKH. JIuanekTpruieckue
MOTEpH.

Buner B3anmMozeiicTBUs CBETa ¢ TBEPBIM TeIOM. ONTH-
YeCKHue KOHCTaHThI. [loryoiieHue cBeTa KpHCTaJIaMH.
PexoMOMHAIMOHHOE H3JIYYCHHE B TOJYIPOBOTHUKAX.
CrioHTaHHOEe W WHAYLIMPOBAaHHOE W3NydeHHe. TBepIo-
TEJIbHBIE JIa3ePhl.

KB/JIP/ I/ P

MaruuTtHble CBOMCTBa
TBepapIx Tel. CBepx-
MIPOBOIUMOCT.

Knaccudukanus maraetukos. [lpupoga nuamarsetusma.
[Ipupona napamarserusMma. /luamarHeTusm M mapamar-
HETU3M TBepbIX Ten. deppomarneTsm. MonekynspHoe
rosie Beiicca. OOMeHHOE B3aUMOJICHCTBHE U €TI0 POJIH B
BO3HUKHOBCHHH (eppomaraeTn3Ma. CIIMHOBBIC BOJIHBI.
AnTtudeppomarnetnsm u ¢peppomarneruzm. Oeppumar-
HUTHBIE TOMEHBI. MarHUTHBIA pE30HAHC.

KB/I3/]1/P




Hynesoe conpoTtusnenue. Ilornomenne 3neKTpoMaruuT-
HOTO M3My4YeHus. KBaHTOBaHNE MarHUTHOTO IMOTOKA. D-
¢extsl [Ixo3edcona. BeicokoTemmepaTypHasi cBepXIpo-
BoguMocTb. Teopus ceepxnposogumoctu @. ul'. Jlonno-
HOB. Teopusi I'muzOypra-Jlanmay. KymepoBckue mapel.
Teopus bapmuna-Kynepa-Ilpuddepa.

dusnyeckue CBOICTBA
aMOp(HBIX  TBEPABIX
TEIL.

Crtpykrypa amMOp(HBIX TBEPABIX TeJl. DHEPTETUUYCCKUN
CIEKTP HEKPHCTAUTUYCCKUX TBEPABIX Tel. AMOp(HBIC
MONYNIPOBOAHKUKH. [IpuMeHeHHe aMop(hHBIX MOTYIpPO-
BOITHUKOB. AMOpGHBIE TUAIEKTPUKH. AMOpQHBIE Me-

TaJlJIbI.

KB/JIP/J1/P

2.3.2 3anaTHus 1a00paTOPHOro THNA (MPaKTHYeCKHe / cCeMHUHAPCKHe 3aHATHSA/ 1a00-
paTopHbie padoThI)

HanmenoBanue pasaena N dopMa TeKyIIEero
Ne pasa TemaTuka 3aHsATHIi /pabOT P Y
(Temsr) KOHTPOJIA
1. n(ppaKTOMETPUIECKOE OIpeIelICHHE apaMeTPOB IEMEH- |OTYET MO 3aIaHHI0 B
CrpyKkTypa KpUCTAJIOB U Judpp P e D! pametp .
TapHOI TYEHKU KPHCTAILIOB JTabopaTopHOH pa-
CHIOCOOBI e¢ OTIpeIeIIeHIUS
oote
2. OmnpeneneHre BpeMEHH KU3HH TOYCUHBIX Je(PEKTOB B TBEP- |OTUYET IO 3aJaHUIO B
JedexTsl B TBEpOBIX Te- .
JIOM Telie nabopaTopHOii pa-
Jax
oore
3. |MexaHWYECKHE W TEIUIO- ®Da30BbIe ITEPEX0bI B TBEPIBIX TEIAX OTYET 1O 33J]aHUIO B
BEIE CBOMCTBa TBEPIBIX nmabopaTopHOii pa-
TeN oote
4. |OcHoBBI 30HHOW Teopuu| MccrmemoBaHwe CBOHCTB IMOMYTIPOBOJAHUKOB M P-N TIEpexoa |OTUYET MO 3aJaHHI0 B
TBEPABIX TeN. DIEKTPU- nabopaTtopHo pa-
YecKue CBOICTBa TBep- 6ote
IBIX TENI
5. |CaoiicTBa TUAIEKTPUKOB. CrHeKTpOCKOINS aKTUBUPOBAHHBIX JHAJIEKTPUKOB OTYET 110 3aJJaHUIO0 B
OnTudeckre  CBOWCTBA nabopaTtopHo pa-
TBEPJIBIX TEIL. 6ote
6. . HccnenoBanue napaMeTpoB ONTHYECKUX CTEKOJI OTYET 110 33JaHUIO B
®usnyeckue  CBOMCTBA N
nabopaTtopHo pa-
aMOp(HBIX TBEPIBIX TEI Gote

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce (3), kon-
nokBuyM (K), rectruposanue (T) u 1.1.
[Tpy M3y4eHnn AMCUUIUIMHBI MOTYT MPUMEHSTCS dJEKTPOHHOE O0y4YeHHE, AUCTAHIIHOH-
HbIe 00pazoBaTeIbHbIe TEXHONIOTUU B cooTBeTcTBIM ¢ PT'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paGoThI He IPeyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH Mo JUCUMUILIMHE (MOTYJII0)

[epeuenp y4eOHO-METONUECKOTO 0OECTICUEH S AUCIUTUIMHEI 110 BBITIOJIHE-
Ne Bun CPC HUIO CAMOCTOSITENILHOM PaboThI
1 IMpopabotka yuebHoro  |MeToanveckue yKa3aHUsS 10 U3YUEHHIO TEOPETHUECKOTO MaTepHania, yTBep-
TEOPETHYECKOro MaTrepuaia |KICHHbIE Kadeapoil paarnodu3nKy 1 HAHOTEXHOJIOTHI, IIPOTOKOI
Ne 4 ot 18.04.2024
2 |IloxroToBka Kk 3amuTe j1a00- | Meronuueckue yKa3aHus 110 BBIOJHEHHUIO J1a00paTOPHBIX padoT, yTBEp-
paTopHbBIXpadoT XKIIeHHBIE Kadeapoil paarodu3nKu 1 HAHOTEXHOJIOT U, TPOTOKOJ
Ne 4 ot 18.04.2024.




3 Pedepar Bymenesa F0.1. Kak npaBuiibHO Hanmcath pedepaT, KypcoBYIO U AUTNIOMHYIO
paboTer: YuebHoe mocobue it 6akanaBpoB [ DNEKTPOHHBIN pecypc]: yueo. mo-
cobue — DnekTpoH. aaH. — M.: JlamkoB u K, 2016. —

140 c. — Pexxum mocryma: https://e.lanbook.com/book/93331.

Kysnenos U.H. Pedepatsl, kypcoBsle 1 qUILIOMHBIE paboThl. MeToanKa 1mo-
TOTOBKH M 0(OpMIICHHS [ DNEKTPOHHBIN pecypc]: yued. mocodue — DIEKTPOH.
naH. — M.: lamkoB u K, 2016. — 340 c. — Pexxum goctymna:
https://e.lanbook.com/book/93303

4 |IonmroroBka mpe3eHTa- Bruterskanmaa A.O. JlenoBeIe v HAyYHBIE IPE3CHTAITUH | DIIEKTPOHHBIpe-
IIUHIIO TeMe pedepaTa cypc]: yuebHoe mocobue — DmekTpoH. gaH. — M., bepmua: Iupexr- Menua,
2016. — 115 c. — Pexxum mocryma: http://biblioclub.ru/index.
php?page=book view red&book id=446660.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTMHU 370p0Bbs (OB3) npenocrapnstoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUig au1 ¢ HapyLIeHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeIHMueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaiis.

Jjig U1 ¢ HapyIIeHUSIMU CTyXa:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMA OIIOPHO-JBUTaTEIbHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TTIEpeYeHbh MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAOLUXCS.

3. O6pa3oBaTe/ibHbIE TEXHOJOTHH, IPHMEHsiEMble IPH 0CBOEHUH AUCUHUILIUHBI (MO-
JLyJist)

st hopmupoBanus MpoheCCHOHATBHBIX KOMITETCHIIMH B TPOIIECCE OCBOCHHUS HCIIU-
IUTMHBI UCTIOJIB3YETCsl TEXHOJIOTUS MPOo(ecCHOHANIbHO-Pa3BUBAIOLIETO 00yUeHHs, IpeaycMaTpH-
Baloll[asi HE TOJIbKO Mepeaavy TEOPeTHUECKOro Marepualia, HO U CTUMYJIMPOBAaHUE U pa3BUTHE
NPOAYKTUBHBIX MO3HABATENbHBIX AEUCTBUM CTY/€HTOB (HAa OCHOBE IICHXOJIOr0- MeAaroruueckon
TEOPUU MO3TAIHOTO (OPMUPOBAHUS YMCTBEHHBIX AEUCTBUI). AKTUBU3ALMYU U UHTEHCU(UKALIUN
MIO3HABATEJILHOTO MPOIECCa CIIOCOOCTBYIOT MCIIONB30BaHHE TIEIarOrnYeCKOM 3BPUCTUKU U MOJIE-
JMPOBaHUE TPOOIEMHBIX CUTYaINH.

B npornecce npenogaBanus AMCUUIUIMHBI UCTIONB3YIOTCS CIETYIOINE METOIBL:

— JIEKIIHH;

— JIOMallTHUE 33aJaHHs;

— IpoOJIEMHBIE 3a/IaHuUs;

— UHJIUBUIyalIbHbIE IPAKTHUECKUE 3a/1aHUS;

— KOHTPOJIBHBIE OTIPOCHI;

— MyOJIMYHas 3a1uTa J1abopaTopHBIX padoT;

— KOHCYJIbTAIlMH MPETIO/IaBaTeNEH;

— CaMOCTOATENbHas paboTa CTYACHTOB (M3Y4YEHHE TEOPETUUYECKOTO MarepHaa,

— IOJArOTOBKA K JIAOOPATOPHBIM 3aHSTUSAM, BBINOJIHEHUE JOMAIIHUX pabOT, IOArOTOBKA
K OIPOCY U 3a4EeTy).



http://biblioclub.ru/index

B pamkax 1a0opaTOpHBIX 3aHATUI NPUMEHSIOTCA METObI IPOEKTHOIO 00yUYeHMsI, UCClle-
JIOBATEJIbCKAE METOMBI, TPEHUHTOBBbIE (POPMBI, METOJ] KOHKPETHBIX cUTyaluii. B mpouecce camo-
CTOSITEJIbHOM JAEATENbHOCTU CTYAEHThl OCBAaUBAIOT U aHAJIM3UPYIOT I1€PEIOBOI HayUyHO- UCCIIEN0-
BaTENLCKUI OTBIT, UCIIONIB3YSI UMEIOIIYIOCS JTUTEPAaTypy U MH(POPMALMOHHBIE TEXHOJIOIHH, 3HA-
KOMATCA C OCHOBHBIMHM HAayYHBIMHU JKypHaJaMH IO BOIPOCAM H3y4eHUs (PU3UKO-XUMHUUECKUX
CBOWCTB BEIIECTB B KOHJACHCUPOBAHHOM COCTOSIHUH, BHICTYHAIOT C IOKJIAJaMH Mepe]] OJHOKYpC-
HUKaMH, HaKaIJIMBAOT Oarak 3HaHWH, TI0JIE€3HbIX /7S BHIIIOJIHEHUS BBIITYCKHOM KBaIHM(PUKALIMOH-
HOU pabOTHI.

s npoBeeHMs J1a0OpaTOPHBIX 3aHATUN HCHOJIB3YHOTCA MYJIbTHUMEAMHHBIE CpE/ICTBA
BOCIIPOM3BEICHHUS aKTUBHOTO COJICPKHMOTO, ITO3BOJISIOIIETO CTYJACHTAaM BOCIIPUHUMATh OCOOCH-
HOCTH M3Y4aeMOro MaTepualla ¥ BBIIOJIHEHUS SKCIIEPUMEHTOB.

ConpoBoXkIeHHE CaMOCTOSATEILHOM PadOTHI CTYJCHTOB TAKXKE OPraHU30BaHO B CIIEAYIO-
X Gopmax:

— noApoOHOE U3YUYEHNE HEKOTOPHIX Pa3/IeioB TUCIUILIMHEI TOCPEICTBOM N3YUEHUS PEKO-

MEH/IyeMO TOTIOJIHUTEIbHON JINTEPaTyPhl;

— noApoOHOE U3YYEHHE HEKOTOPHIX Pa3/IeioB TUCIUILIHHEI TOCPEICTBOM MOITOTOBKH CO-

oO011eHuH, Mpe3eHTaluii, IyTeM HanucaHus pedepaTUBHBIX paldoT;

— KOHCYJIbTAIlU! ISl pa3bsiICHEHUS MMPOOJIEMHBIX MOMEHTOB IIPU CAMOCTOSITEIILHOM pac-

HIMPEHHOM U3Y4YE€HUH Pa3/IesIOB JUCLUIUIMHBL.

OcHoBHBIE 00pa3oBaTEIbHBIE TEXHOIOTUH, UCIIOIB3yEeMbIe B y4eOHOM IpoIiecce:

— JIEKLIUU C IPOOJIEMHBIM U3JI0KEHUEM;

— 00CyKIIeHHE CII0KHBIX BOIIPOCOB U IPOOIIeMm;

— IIPUMEHEHUE METO0/1a KOHKPETHBIX CUTYyalUH.

WuTepakTiBHBIE 00pa30BaTebHBIC TEXHOJIOTHUH, UCIIOIB3YEMBIE B ay IUTOPHBIX 3aHATHAX:

— TEXHOJIOTHUS Pa3BUTUS KPUTUYECKOTO MBIIIJICHUS;

— JIEKIIUH C TPOOJIEMHBIM H3JI0KEHHEM;

— 00CyXJIeHHEe CIIOKHBIX BOIIPOCOB M MPoOJeM (IPOEKTUBHbBIE TEXHUKH, Ae0aThl, 0OMEH

MHEHUSIMHU);

— TBOpUYECKUE 3aJIaHMS;

— paboTta B MajbIX rpymnmnax.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

4. OueHOYHbBIE CPEICTBA A/l TEKYLero KOHTPOJIsI yCIIeBaeMOCTH U NPOMeKYyTOYHOI aT-
TecTaluu

OrneHOYHBIE CpECTBA MPEAHA3HAYCHBI JJIsl KOHTPOJIS U OIICHKU 00pa30BaTeIbHBIX JOCTHU-
KEHHUH 00y4Jaroluxcsi, OCBOMBIINX POrpaMMy YUeOHON TUCHUIUIHHBI « DU3UKA KOHOEHCUPOBAH-
HO20 COCMOSIHUS.

OneHouyHbIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHbIE MaTepUaibl ISl POBEACHUS TeKylIero
KOHTPOJIs B popMe doxnada-npezenmayuu no npooieMHbIM 80NPOCAM, PASHOYPOBHEBbIX 3a0d-
HUIL, POJIEBO Uepbl, CUMYAYUOHHBIX 3A0a4 Y IPOMEKYTOUYHOH aTTecTanuu B GopMe BOIIPOCOB U
3a/IaHUH K DK3aMEHY.

TunoBble KOHTPOJIbHbIE 32JaHUA MJIH MHbIe MaTepHAJIbl, HeOOXOAUMBIe /ISl OLlEHKH 3HAa-
HMi, yMeHUii, HABBIKOB U (MJIH) OMNBITA JeSITEIbHOCTH, XapaKTePU3YIOUIUX ITANbI (POPMH-
POBaHMs KOMIIETEHIHI B IIpoLecce 0CBOCHHUsI 00pPa30BaTe/bHOI NPOrPpaMMbl

Ilpumepnulii nepeyens 60npocos u 3a0anuil
OcHosHble NoHAMUA U ONpedeneHUs.
1. Tepmoounamuueckasn cucmema
2. Tepmoounamuueckue napamempbi
3. I'omocennas cucmema



MM
PT. €W,

4. Bewiecmeo

5. Unoueuoyanvroe sewyecmeo
6. ['emepocennas cucmema

7. Dasza

8. Pacmesop

9. Komnonenmul cucmembi

10. Yucno cmeneneti c60600b1
11. Ilpasuno @a3 ['ubbca

12. Cummempus kpucmaunos.

13. Pewwemku Bpase 011 2-x u 3-X MEPHbIX KPUCANLO08.
14. Cnocobwi nonyyerus 06veMHbIX MOHOKPUCMATLILOS.
15 Cnocobvbl nonyuenuss onmu4eckou Kepamuxu.

16. Memoo meepoogaznoti ougghysuu.

P. Kbap

.
o T
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4 thasa |
10
11 s
sld

!
i

Kuakocrs
160 | 1

()

10

10

i} : . |
| I'pagur ['as
10 | |
10
2000 4000 6000 T, K

Puc. 5. JluarpamMma cocTOSHHA YTIepoaa
B IIHPOKOM HHTepBalle JaBIeHHH H
TEMIIEPATYP
(1 K6ap = 1-10° [Ta = 986.9 arm)

A

200 -100 00 100 200 30 40

Puc. 6. [THarpaMma cOCTOAHHS BOIBI
[pH HH3KOM JABIeHHH
(Po=4.6 MM pT. CT,,
tp=0,0076 °C)

Bapuanm 3

Koumponvnasa paboma

Bapuanm 1
Ucnonvsysa ouacpammy cocmosanus yenepooa (puc.5), om-
gemvme Ha credyloujue 60NPocyl:
1. Cronvko moyex HOHBAPUAHMHBIX PABHOBeCUll HA Oud-
2pamme COCMOoAHUSL Y2nepooa UMeemcs 8 001acmu Uccieoo-
BAHHLIX MeMnepamyp U 0agleHull U KaKkum ¢aszam oHu co-
omeemcmeyom?
2. Kakosa nocnedosamenvHocms azosvix npespaujeHull,
NPOUCXOOAWUX C 2PpAPUMOM NPU NOBBIUUEHUU OABTIeHUS OM
1 00 10? K6ap npu pasnuunvix memnepanypax?
3. Kak mensemcs coomuouieHue mexncoy niomHocmoio epa-
@uma u xHcuoxoil ghazvl npu nogvlueHuu 0asnenusa?
4. Kakxaa u3 kpucmaniuuyeckux mooughuxayuti yenepooa
uMeem MeHbULYIO NIOMHOCTb, YeM HCUOKULL yenepoo?

Bapuanm 2

Hcxoos uz ouazcpammvl cocmosinusi 600bl NPU HUKOM 0d6-
JeHuu (puc. 6), sbinoinume ciedyoujue 3a0aHUs:

1. Cronupyume u o6o3naubme nosist ouazpammol. Hazoeume
Kaxcoyo U3 HaKJIOHHBIX TUHUL, onpedenume, Kakumu ¢a-
3aMu OHU COOMBEMCMBYIOM U KAKOBO COOMHOUIEHUE NIIOM-
Hocmeti smux ¢as. Kaxoe uucio cmeneneii c60600bl umeem
600a HA NOJAX OUASPAMMbL, HA TUHUAX U 8 MPOUHOU mouKe?
2. Onpeoenume, kakue azosvie npespaujenus Oy0ym npo-
ucxooums ¢ 8000U, eciu. a) oxaaxcoams nap noo oasie-
Huem P; (om mouxu 5 0o mouxu 1)? 6) nosviuwams oasienue
60051020 napa npu memnepamypax -17 u 11 °C?

3. Huoice kakozo 0asnenus 600a Hu npu Kakux memnepamy-
Pax He ModCcem Cyuecmeosams 8 sdcuokom cocmoanuu? Ka-
Kue UsMeHenus, Cyos no ouazpamme, OOJHCHbI NPOUCXO-
Oumsv ¢ 2010801 KOMemvl U30 1b0a NPU ee NPUOTUNCEHUU K
Coanyy u npu nociredyrowem yoanreHuu om He2o? JlagneHue
cuumams pasHvim Po.
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Ilycms meepovie wapwvl paduyca b, conpuxacarowuecs opye ¢ Opyeom, pacnoioHceHuvl 8 npo-
Ccmoll Kyouueckou, epaneyeHmpupo8anHol U 00veMoyeHmpuposarnHou cmpykmypax. Haiimu
paouyc Hauboavwell cghepvl, KOMoOpask NOMewalacs vl 8 HauboIvLUeM 0Obeme NPOCMpPaH-
CcmMea mexicoy wmapamu.

Bapuanm 4

Ilokazams, yumo 0bOveMoyeHMpuUpOBarHHas Kyouueckas peuwiemrka Moxcem Ovlms pazoeieHd
Ha 08e npocmwie Kyouueckue pewemku A u B mak, umo nu oona napa oaudcaviwiux coceoetl
UCXO0OHOU peuiemKu He oKadcemcs 8 peutemke A (u coomeemcemeenHo 6 peutemke B). Iloka-
3ame makaice, 4mo 0Jis COONI0OEHUs IMO20 YCI08UA NPOCMAs KYOUYecKas peuemra 00JIHCHA
pasoenumsvcs Ha 08e 2paHeyeHmpuposantvlie peuemrku, a epaHeyeHmpuposantas 8 800
ouepedsb Ha yemvlpe NPocmoie KyouyecKue peulemki.

Peghepam

Temamuxa peghepamos u evicmynieHuil Ha KPy2iom cmo.e

Cea3b cummempuu KpUCMALIUYECKUX mejl C UX C8OUCMBAMU.

Memoowi onpedenenus ceolicme u XapaKkmepucmuKk KOHOEHCUPOBAHHBIX CPEO.
DHepeus KpUcmaniuiecko peulemxu U munvl XUMu4eckol Cesa3u.

3a4yeTHO-3K3aMeHAIMOHHbIE MATEPHAJbI JJIsl NMPOMEKYTOYHON aTrrecTanuu (IK3a-

MeH/3a4eT)

e ARl ol S

W N NN DNDDNNDDNNDNDNMFE = e = b e
SOOI DN WOV WM P WDN—=O

OcCHOBHBIE IIOHATHSA U ONIPEAEICHUS TEPMOJANHAMUYECKOU CUCTEMBI.

[TpaBuno ¢a3 'n60ca.

IIpocTpaHCcTBEHHBIE JUATPAMMBI COCTOSHHUS.

OCHOBBI CTPYKTYPHOI'O aHaJIM3a TBEPIOro Tela.

JIByXMEpHBIE KpUCTAJUIBI.

JIByxMepHble TOUeuHble rpymIbl [IByXMepHble KprcTauiorpaduyeckue TOUeUHbIe TPy
JByxmepHsble peiieTku bpase.

TpexMepHbIe KPUCTAJUIbI, TPEXMEPHBIE TOUEUHBIE TPYIIIBI.

TpexmepHble peietku bpase.

. MeTo/ipl osTy4eHrs KOHACHCUPOBAHHbBIX CPEJl Ha IPUMEPE KPUCTAIIIOB.

. MeTopl akTUBallMK TBEPABIX TEI.

. Meroas! cuHTE3a NOJUKPUCTATUIMYECKUX MaTepuanoB. Kepamudeckuii METO] CHHTE3A.
. MUKpOCKOIINYECKHE METOBI UCCIIEJOBAHMS.

. OnTuyeckasi CIEKTPOCKOIIHSL.

. PacTpoBas a5eKTpoHHasi MUKPOCKOIIHS.

. A paKkOHHbIE METO/IbI UCCIIEIOBAHUSI.

. MeTo1pl OnpeesieHns IEMEHTHOTO COCTaBa: PEHTI€HOCIIEKTPAJIbHBIE METO/IbI AHATIN3A.
. Knnaccudukanus tBepapix ten. TUmsl cBsA3H.

. DHeprus CBs3U.

. Knaccudukanus negexton B TBEpAbIX Teax.

. Jucnokanuu. DHEprus IUCIOKALNH.

. HanpspxeHHOoe 1 1eopMUPOBaHHOE COCTOSIHUE TBEPJIBIX TEJl.

. Yopyrocts. 3akoH ['yKka a1 TBEpIbIX TEIl.

. KoneOanust aTOMOB KpUCTAIMUECKOMN PELIETKH.

. TenmmoemkocThb TBepAbIX Ten. Teopust DitHiuTeiHa, [{ebas.

. OCHOBBI 30HHOI T€OpUHU TBEPABIX Te. YpaBHeHue lllpenunrepa s TBEpIOro Tea.
. IloBepxnocts depmu.

. 3aI0JIHEHME 30H 3JIEKTPOHAMU. MeTauibl, TUANEKTPUKH, TTOJIYTIPOBOIHUKH.

. DHEpPreTHYeCKUe YPOBHH IIPUMECHBIX aTOMOB B KpUCTaJlJIaX.

. CobcTBEHHast U IpUMECHask IPOBOJUMOCTb TBEPJIBIX TEI.
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31. [Monspuzanust IUJIEKTPUKOB.

32. CBepX1mpoOBOJIUMOCTb.

33. OnTuyeckue CBOMCTBA TBEPJIbIX TEII.

34. ®usnveckre CBOMCTBA aMOP(HBIX TBEPJIBIX TEJ.

Kpurepun oueHuBaHus pe3yJibTATOB 00y4eHUs

Ouyenka Kpumepuu oyenusanus no sxzameny

Bvicoruii ypo- OYEHKY «OMIUYHOY 3ACTYACUBAET cnjydeHm, 0C8OUBUIULL 3HAHUS, YMe-
cerb (o HUSL, KOMMEMENYUU U Meopemuieckuti mamepuan be3 npobenos; evinoJ-
(ommuuto) HUBUULL 8Ce 3A0aHUS, NPe0yCMOMPEHHbLE YUeOHbIM NIAHOM HA BbICOKOM

KAYeCMBEeHHOM YPOBHe, NpAKmudeckue HA8blKU NpohecCUoHaAIbHO20
NPUMEHEHUSL OCBOEHHBIX 3HAHUU CHOPMUPOBAHDL.

Cpeonuii ypo- OYEHKY «XOPOWLO» 3ACIYICUBAEM CMYOeHN, NPAKMUYECKU NOTHOCMbIO
6eHb «4» 0C8OUBWIULL 3HAHUSL, YMEHUsl, KOMNEemeHyuu u meopemuyeckull. mame-
(xopowio) puarn, yueonvle 3a0anus He OYeHeHbl MAKCUMATbHIM YUCIOM OALN08, 8

OCHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopocoswiii ypo- | oyenky «y0oe1emeopumenvHoy 3aciyicugaem CmyoeHm, YaCmudHo ¢
6eHb «3» (Voo- npobenamu 0ceouBUIUL 3HAHUS, YMEHUs, KOMNEemeHYyuu u meopemuye-
6l1emeopu- CKULL Mamepuai, MHo2ue yyeOnvle 3a0anus b0 He 8bINOIHUL, A1UOO OHU
menvHo) OYeHeHbl YUCIOM 0ANN08 OIUZKUM K MUHUMATbHOMY, HeKOmopble NpaK-
MuyecKue Ha8blKu He CHOPMUPOBAHDI.

Munumanvhoiil OYEHK)Y «HeyO0B81emBOPUMENbHO) 3ACTYHCUBAEN CIYOEHM, HE 0C80UE-
VpoBeHb «2» (He- | il 3HAHUS, YMEHUs, KOMNemeHYuy U meopemuyeckuti mamepuai, yieo-
yooseiemeopu- Hble 3a0aHUsl He 8bINOIHU, NPAKMUYEeCKUe HABbIKU He COPMUPOBAHDL.

menvHo)

OneHouHble cpeAcTBa AJIs MHBAJINJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YUETOM UX UHIUBUAYATbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPbl OLIEHUBAHUS PE3YyJIbTaTOB 00yUeHHs] HHBAIUIOB U JIULL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsI NMPEAYCMATPUBAETCSA UCIIOJIb30BAaHHE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHaIOIIMXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIMJOB MIpOIlelypa OLIEHWBAHUS PE3yJbTaTOB OOyUYEHHs MO JAUCLUILIMHE MOXET IpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Ipornetypa olieHUBaHMS pe3yIbTATOB 00yUEHHS MHBAJIUIOB U JIULI C OTPAHUYECHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCIUILIMHE (MOIYIIIO) PeyCMaTpUBAeT peocTaBlieHne nHpopma-
M B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUH:

JUig U1 ¢ HapyLIeHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUSIMU CiIyXa:

— B TIe4aTHOU opme,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.

Jlnist JIu1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATENIBHOTO anmapaTra:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.
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JlaHHBIH MepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHIEHTa 00Y-
YAFOIIHUXCS.

5. Ilepevennb y4eOHOI JIuTepaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHas qureparypa

1. ITaBnos I1.B., Xoxmnos A.®. ®usuka tBepAoro tena. — M., Beiciias mkoina. — 2000. —
497cTp.

2.Kurrens Y. Beenenue B pusuky TBepaoro tena.- M., dusmarruz. — 1963. — 696 ctp.

3.baelikmop JIx. ®usuka tBepaoro tena. — M., Mup. — 1988. — 608 ctp.

4. Jluua A.B., Jlununa B.A. ®a3oBsle nuarpammel.: yueb. nocodue. — CII6.:
CIIGI'TYPIL. — 2015. — 106 cTp.

5. I'aBpuutioBa JI.5I. MeToapl cCMHTE3a U UCCIIEIOBAHUE NIEPCIIEKTUBHBIX MATEPHUAJIOB. :
yue0.mocodbue. — Exatepunoypr. — 2008. — 74 ctp.

5.2. Ilepuoanyeckas aureparypa

1. bazbr nanapix kommnanuu «Mct Bero» http://dlib.eastview.com

2. Dnekrponnas 6ubnuoreka GREBENNIKON.RU https://grebennikon.ru/
3. Hayunslii )xypHan «®u3uka TBEpAOIo Telay

4. Hayunsriii xxypHan «KongeHcupoBaHHbIe Cpebl U MeX(a3HbIE TPAHULIBD)

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHblIe podecCHOHaAIbHBbIE 0a3bl TaH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):
1. OBC «IOPANT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.Janbook.com

il

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! nuznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snextponHas 6ubanorexa (HOb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIaJHBIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
iatdopme HayuHbIX xKypHaoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas ayeKTpoHHAsE OUOIMOTEKa (AOCTYN K DJIEKTPOHHOW OMOIMoTeKe Iuc-
cepranuii Poccuiickoit rocynapcrsennoit oubnunorexu (PI'B) https://rusneb.ru/
8. Ilpesunmentckas ombmmorexa uM. b.H. Enpriuna https:// www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. Yuuepcurerckas unpopmarmonHas cuctema POCCUS http://uisrussia.msu.ru

AR
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HNudopmanuoHHble CIPABOYHBIE CUCTEMBbI:
1. Koncynwrant [Tinroc - cripaBovHast ipaBoBasi CUCTeMa (JIOCTYT O JIOKAJILHON CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcsbl cB0OOAHOTO 10CTYMA:

1. AMepuKkaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlonHble TEKCTH KaHAICKUX TUccepTauuii http://www.nlc-bnc.ca/thesescanada/

3. KwubepJlenunka (http://cyberleninka.ru/);

4. MMHHUCTEpPCTBO HayKHd U BbIcIIero oopaszoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®epepansHbiii nopTan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EauHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas koyuieknus nu@poBhIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. denepanbHBbIi LIEHTP UHDOPMALIMOHHO-00PA30BaTENILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTHTYTa pycckoro s3bika uMeHu A.C. Ilymkuna "O06-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CmpaBouHo-uH(pOpMaMOHHBIN TopTan "Pycckuii a3k http://gramota.ru/;

11. Cmyxx0a TeMaTH4eCKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

12. CnoBapu u >HIIUKI0oNeaAnH http://dic.academic.ru/;

13. O6pazoBarenbHbIi moptan "Yyeba" http://www.ucheba.com/;

14. 3axonomnpoekt "O0 obpazoBanuu B Poccuiickoii deneparuu". Borpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(POPMAaLMOHHBIE pecypehl

KyoI'Y:

1. Cpena MomyJIbHOTO JUHAMUYECKOro o0ydenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IJIaHOB, Y4eOHO-METOAMUECKUX KOMIUIEKCOB, yOIuKauili 1 KoHge-
penuuit http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALIMOHHBIX 00pa3oBa-
TeNbHBIX TexHoJoruii http://mschool.kubsu.ru;

4. DnextpoHHbl apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa30BaTeNIbHBIE PeCcypchl Kadeapsl MHPOPMAIIMOHHBIX CHCTEM U TEX-
Hosoruii B obpazoBanuu KyOI'Y u nayuno-meronmyeckoro xypHaina "[LIKOJIBHBIE I'O/IbI"
http://icdau.kubsu.ru/

6. MeToauueckue ykazaHus JJ1si 00y4al0MMXCs M0 OCBOCHUIO TUCIHUILIMHBI (MO1YJIs1)
ConpoBoXKJIeHUE CaMOCTOATEIbHOW PAa0OTHI CTYJEHTOB MOXET OBITh OPraHU30BAHO B
CIenyromux popmax:
— COCTaBJICHUEM MHJUBUIYaJbHBIX IJIAHOB CAMOCTOSITENILHON pabOThl KaXKJI0TO U3 CTYJEHTOB C
yKa3aHHeM TEMBbI U BUOB 3aHSITHIA, (HOPM U CPOKOB MPECTABICHUS PE3YIbTATOB;
— TPOBEJEHWEM KOHCYJbTANMK (MHAMBUIYAIBHBIX WM TPYIIOBBIX), B TOM 4YHCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHUS.
Kpurepuii onieHkr 3¢(HheKTUBHOCTH CaMOCTOSTEIILHOM pabOTHI CTYIEHTOB ()OPMHUPYETCS B
X0JI€ IPOMEKYTOUHOI0 KOHTPOJISL IPOLIECCA BBIIIOJIHEHUS 3aJaHUI M OCYILLECTBIIIETCS HA OCHOBE
pa3IMYHbIX CIOCOOOB B3aUMOACHCTBHSL.
B cooTBeTCTBUM € 3TUM TP IPOBEAEHUH ONIEPATUBHOIO KOHTPOJIS MOT'YT UCIIOJIb30BATHCSA
KOHTPOJIbHBIE BONPOCHI K COOTBETCTBYIOLIMM pa3zesiaM OCHOBHOM JHUCHUIUIMHBI «Du3uka
KOHJEHCUPOBAHHOI'O COCTOSTHUS.
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KoHTpoJIb OCYIIECTBISETCS MOCPEACTBOM YCTHOTO OMpOCa CTYACHTOB MO OKOHYAHHU
HN3YUYCHUSA TEM y‘-Ie6HOﬁ AUCHUIIIMHBI U BBIITOJIHCHUA ITMCbMCHHBIX KOHTPOJIbHBIX pa60T.
ComnpoBOX/IeHHE CaMOCTOSTEIbHOW pabOThl CTYIEHTOB TaKKe OPraHM30BaHO B
CIEeIYIOIHX hopMax:
— BBINIOJIHEHHE CEMECTPOBOM KOHTPOJIBLHOM pabOoThI M0 MHAWBUAYATbHBIM BapUaHTaM;
— YCBOCHHC, NONOJHCHHUC W BHUKAHHC B pa36HpaeMbIe pasaciibl AMCHUILUIMHBI IIPpXU IIOMOIIN

3HAHWH, TMOJIY4YaeMbIX TII0 CPEIACTBAM HW3y4YCHHS PEKOMEHIYEMOW JIMTEpaTypbl U
OCYILIECTBIIIEMOE IIyTEM HalMcaHus pedepaTuBHbIX padoT;
— KOHCYJbTAlliM, OpraHW30BaHHBIC ISl Pa3bsACHEHUS MPOOJEMHBIX MOMEHTOB IIpH

CaMOCTOSITEIbHOM M3YYCHHUHU TEX WM MHBIX aCTIEKTOB Pa3J/IeIoB yCBaUBaeMoOW HH(OpMaI B
JUCLUIUIMHE.

K cpeacrtBam obecrieueHusi OCBOEHUS TUCHUIUIMHBI «XHUMHUS KOHACHCHPOBAHHOTO
COCTOSIHUSD» TaK)K€ OTHOCATCSI AJIEKTPOHHBIE BAPHAHTHI JOIOJIHUTENIBHBIX Y4EOHBIX, HAay4yHO-
HOIMYJISIPHBIX U HAYYHBIX U3/1aHUN IO JAaHHOW AMCLUILIIMHE

B ocBoeHMH TUCHMITIMHBI MHBIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyajdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3aLUU OOY4YE€HUS U YCTAHOBJIECHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBaTesieM W o00yd4arollMMCs HWHBAJIWJIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTrepuaibHO-TEXHHYECKOe o0ecreyeHne 1o JUCHUILIHHEe (MOAYJII0)

Ilo 6cem 6udam yuebHol OeamenbHOCmU 8 pamKax OUCYUNIUHBL UCHOALIYIOMCSA AYOUmMOo-
puu, Kabunemvl u 1a60pPaAMoOpulL, OCHAUEHHble HeOOXOOUMbIM CREYUATUIUPOBAHHBIM U 1aDOPa-
MOPHBIM 000PYO0BAHUEM.

Ipu 3anonnenuu mabauybl yuumviéams 6ce 6U0bl 3aHAMULL, NPEOYCMOMPEHHbLE YUeOHbIM
NAAHOM RO OAHHOU OUCYUNIUHE. JTeKYUU, 3aHAMUSL CEMUHAPCKO20 MUNA (npakxmudeckue 3aHamus,
nabopamopHvie pabomol), a Makice Kypcosoe npoekmupo8anue, KOHCYIbmayuu, mexkyujuil KOH-
MPOJIb U NPOMENHCYMOUHYIO AMMECMAYUIO.

Ilpu ucnonvzosanuu nabopamopuu ykazams ee Haumerosanue «Jlabopamopus...».

HaumeHoBaHue crienmajgbHbBIX I10-
MEIICHUH

OCHAIIIEHHOCTD CIIEIHAILHBIX I10-
MEIICHUH

IlepeueHb NMULIEH3MOHHOTO NPO-
TPaMMHOTO 00ecIeueHust

Y4eOHble ayIUTOPUU JIJISl POBEE-
HUS 3aHATUN JIEKIIMOHHOTO TUIA

Mebenb: yueOHast meGennb
TexHuueCKue cpecTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

MS Office

HUst TabopaTopHbIX padot. Jlabopa-
topus 119C

TexHudeckue cpencTra 00yUeHUS:
9KpaH, MPOEKTOP, KOMIIBIOTEP
ObopynoBaHne: CIEKTPaIbHO-IIO-
MHHECIEHTHBIM KOMILJIEKC Ha OC-
HoBe MJIP-23, mpueMHHKOB W3Iy-
gerust oT 150 no 3500 Hwm.

Y4eOHble aynuTopuu sl mpoBeae- | Mebenb: yueOHas meGernn MS Office
HUSI 3aHATHH CEMHHApCKOro THIa, | TeXHHuecKue cpelcTBa 00yUeHHUS:

TPYIIIOBBIX M WHAWBUIYAIBHBIX | DKpaH, IPOEKTOP, KOMIIBIOTED

KOHCYJIbTAIMH, TeKyero koHtpois | OGopyznoBanue:

U IPOMEXYTOUHOH aTTECTALMH

VYuebuble ayauropun Juist mposene- | Mebenb: yueOHas meberb MS Office

JI1st caMOCTOSTENHHOW pabOThl O0YJAIOIIMXCS MPEAYCMOTPEHBI IOMEIIECHHUS, YKOMILICK-
TOBaHHBIE CIICIIUATH3UPOBAHHON MEOETbIO, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXKHO-
CTBIO TIOJIKITIOYCHUS K ceTH «HTEepHEeT» 1 00ecTieueHneM I0CTyTa B JJIEKTPOHHYIO0 HHPOpMAIIH-
OHHO-00Pa30BATENBHYIO CPEAY YHUBEPCUTETA.
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HaumenoBanue nomereHuit mis
CaMOCTOATENIBHOM paboThl 00yUaro-
IUXCS

OcHaIleHHOCTh TOMEILEHNH ISt
CaMOCTOATENLHOM paboThl 00yyaro-
IUXCS

Hepequb JIMOCH3UOHHOT'O IPO-
TpaMMHOT'O obecreueHust

IlomenieHue aj1si caMOCTOSTEILHOM
paboThI 00yUaromuxcs (YUTaTbHBIN
3a1 Hay4Ho# Oubnmortexu)

Meobernb: yuebHas MeOenb
Kommuiekt  cnenmanu3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C MOKIII0UYeHIEeM K nHpop-
MAaIMOHHO-KOMMYHHKAI[HOHHOM
cetu «VHTEpHET» M JOCTYyIIOM B
AIEKTPOHHYIO HHPOPMAIHOHHO-00-
pasoBaTenbHyl0 cpeny oOpa3oBa-
TENbHOM  OpraHm3amuu, BeO-Ka-
Mepbl, KOMMYHHUKaIIMOHHOE 000pYy-
JIOBaHKe, 00ecreYrBaroIiee J0CTyII
K CeTH WHTEpHET (IIPOBOAHOE CO-
eMHEeHUe U OeCpOBOJHOE COEIU-
HeHue 1o TexHosiornu Wi-Fi)

MS Office
Adobe Acrobat DC

TloMmenienne my1si caMOCTOSTEILHOM
pabotsl oOyuatomuxcst (ayn.212C,
120C, 122C)

MebGenb: yueOHass MeOeb
Kommniekt  crnenmann3upoBaHHOMN
MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanwue: KOMIIBIOTEPHAs
TEXHHKA C OAKIFOYCHHEM K HH(OP-
MalHOHHO-KOMMYHHKAIIHOHHOM
cetn «MHTEpHET» W IOCTYNOM B
3JIEKTPOHHYIO HHPOPMAIIUMOHHO-00-
pasoBaTelbHYI0 cpefy o0Opa3oBa-
TeNbHOM  opraHu3auuu, BeO-Ka-
Mepbl, KOMMYHHUKAIIMOHHOE 000pY-
JI0BaH#e, 00eCIeunBaroIIee JOCTYI
K CEeTH WHTEpHET (IPOBOJHOE CO-
eIMHeHNUEe U OeCIPOBOIHOE COeIH-
HeHue 1o TexHogorun Wi-Fi)

MS Office
Adobe Acrobat DC
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