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coct. Buagmkesa M K. — Hanpuuk: ®I'bOY KBI'Y, 2023. — 29 c.

PabGouas mporpamma mpeaHa3zHaueHa ISl MPENOJaBaHUS JTUCIUIUTMHBI IO
BBIOOPY CTyJeHTa Mpo(ecCHOHANBHOrO (CMEUUaIbHOr0) IUKIAa MAarucTpaHTaMm
ouHOM (opmbl 00ydeHus Mo HampapieHuto noAroroBku 04.04.01 Xumus Bo 2
ceMecTpe.

PaGouas  mporpamma  coctaBieHa ¢ yderom  DenepanbHOro
rOCYy/IapCTBEHHOTO 00pa30BaTEbHOTO CTaHAApTa BBICHIETO O00pa30BaHUS IO
HampaBieHuro  nogarotoku 020100 Xwumusa  (Marucrepckas — mporpamma
«ONEKTPOXUMHUS»), YTBEPKACHHOTO MpPHKa30oM MUHHUCTEpCTBa OOpa3oBaHUs H
Hayku Poccuiickoit @enepanuu ot 23 ceHTs0pst 2015 r. Ne 1042 o ®I'OC.
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HEJU U 3AJJAYN OCBOEHMNS JIMCHHUITJIMHBI

Ieab ocBOeHMA TMCHUIJIMHBI:

JaTh MArMCTPaHTAM HE TOJBKO TEOPETUYECKUE 3HAHUS MO XMMHUU MOHHBIX
pacIuIaBOB, HO U MPUBUTHh UM HABBIKH MOJIb30BAHUS 3THUMHU 3HAHUSIMU B PELICHUU
MPaKTUYECKUX 3a7ad, BOCIUTATh pPaO0OTHHKA, CIOCOOHOTO MPOTHO3UPOBATH
CBOWMCTBA HMOHHBIX pPACIUIABOB HA OCHOBE HMX CTPOCHUS U TOJY4YEHUS HOBBIX
MAaTEPUAIOB C 3apaHee 3aJaHHBIMU CBOMCTBAMU.

3amauyu udyyeHus: AMCUUIINHBI

dbopmMupoBaHue TPEACTABICHUNA O CTPOGHMM HOHHBIX PaCIUIABOB;
3aBUCUMOCTU MEX]ly CTPOSHHEM M (PU3HKO-XUMUYECKUMU CBOMCTBAMU BEIECTBA;
WU3YUYCHUE OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKHX pEAKIUN B
WOHHBIX pacIlulaBax; OCHOBHBIE METOJbl ONPEACICHUS YHCEN MEepeHoca,
TEPMOJIMHAMUKY HOHHBIX pACIUIAaBOB M KHUHETHKY SJIEKTPOAHBIX IPOIIECCOB B
MOHHBIX pacIljiaBax.

B nanHOM Kypce CTaBUTCS 3ajlaya HE TOJbKO 3aKPENUTh TEOPETUUYECKHE
3HAHUSI IO BBICOKOTEMIIEPATYPHOM SJIEKTPOXMMHUHU, HO W HAYYUTh MarucTpaHTta
IPOBEJACHUIO HEKOTOPBIX  DJIEKTPOXMMHUYECKUX HU3MEpeHuid ©u  00paboTke
pe3yJIbTaTOB c HCIIOJIb30BaHUEM METOI0JIOTHYSCKUX MPUHIIMIIOB
AIEKTPOXUMHUYECKOTO IKCIIEPUMEHTA.

N3ydenne  mporpamMmbl  Kypca  TpeOyeT  HCIOJB30BaHUS  TpeX
B3aMMOCBSI3aHHBIX dbopwm: JICKIIUH, 71a60paTOpPHOTO MpakTUKymMa |
CaMOCTOSITEIbHOH pabOThl MarucTpaHTOB. BaxHoe MecTo 31eCh HMeeT
Ja00paTOPHBIM TPAKTHKYM, B CBSI3M C TEM, UYTO TP €€ IPOXOXKICHUU
MAarucTpaHThl 3HAKOMSTCA C OCHOBHOM TEXHUKOH 3JIEKTPOXUMHUYECKOTO
AKCIIEPUMEHTA.

MaructpaHTbl JOJDKHBI YMETh IPUMEHSATH TEOPETUUECKHE 3HAHUS IS
OOBSICHEHUS TPUYMH BO3HUKHOBCHHS DJJICKTPOXUMHUYECKHUX IMPOOJIEM M IOHUCKA
MyTel MX pelieHus, UCI0Jb30BaTh MH(POPMAITMOHHBIM MaTepHal JIJIs MPOBEICHUS
nccienosanuu mo HUP.

2. MECTO ANCHUIUIMHBI B CTPYKTYPE OIIOII BO

HMucuumnrHa «BeicokoTemmnepaTypHasi 3JIEKTPOXUMHUS» OTHOCUTCS K YacTH,
dbopmupyemoii yuacTHUKaMu oOpasoBatesbHoro mnporecca OITOII piist uzydenus B
3 ceMecTpe MarucTpaHTaMu OYHOW (QOpMbI OOyUEHHUs HAMPABICHUS MOATOTOBKHU
04.04.01 Xumus (maructepckas nporpamma «JIEKTPOXUMHUSI).

Jlns ocBoeHus IUCHMIUIMHBI «BbICOKOTEMIIEpaTypHasi AIEKTPOXUMUS
oOyJaromuecs: UCTIOIB3YIOT 3HAHUS, YMEHHUsI, CPOPMUPOBAHHBIC B XOJI€ U3YUCHUS
JTUCUUTLINH: «Dusznueckas XUMUSD, «Teopus AIEKTPOJIUTOBY,
«INEKTPOXUMHUYECKAsT TEPMOJAUHAMUKAY.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
COILEPKAHUA JIUCHUITJIMHBI

[Iponiecc m3yueHusi NUCIUIUIMHBI HampaBieH Ha (OPMUPOBAHUE SJIEMEHTOB
CIeAYIOMKUX MPO(PECCUOHATBHBIX KOMIETEHIIUM B COOTBETCTBUM C (heepalibHbIM



rOCY/IapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM  BBICHIET0  00pa30BaHUA
(YypoBeHb BBICIIETO 00pa30BaHUsA) MOATOTOBKH KaJpOB BhICHIEH KBadu(UKALUU
Hamnpasyienust ToarotoBku 04.04.01 Xumus (OneKTpoxXumMus):

Crnoco0eH muaHupoBaTh padOTy M BHIOMpATh aJI€KBATHBIE METOJbI PEIICHUS
HAy4HO-UCCJIEI0BATENbCKUX 3a/1a4 B BRIOPAHHOM 00JIACTH XUMHH UIIM CMEXHBIX C
xumueit Hayk (ITKC-2);

B pe3ynbTaTte 00yyaromuics T0IKeH:
3HaTh: oO0uIME MPEJCTABICHUS O
METO/IaX U METOJIMKAX MJIaHUPOBAHUS
UCCIIEN0BATEIBCKON IEATEIIBHOCTH
YMmeTh: npoBOaUTH COOp U
U3y4YEHHUE COBPEMEHHOM HaYyYHOU
JUTEPaTypbl O BIOpaHHOU npobieme, GopMyITUpOBaTh LETU
Y 33/1a41 UCCIICIOBAHMUS;

IUTAHUPOBATH IKCIIEPUMEHT;

IPOBOAUTH HCCIIEIOBAaHUE.

Bnagerb: HaBbIKAMU CHUCTEMATH3alMM TOJYYEHHOTO Marepuana, 0000IIeHus
PE3YIBTATOB.

Cnocoben Ha OcHOBe KpuTuyeckoro aHanusza pesyinbraroB HUP u HUOKP
OIICHUBATh MEPCTICKTUBBI UX MPAKTUYECKOTO MPUMEHEHHUSI ¥ TIPOJIOJDKEHUS padoT B
BBIOPAHHOM 00JIACTH XHUMHUHU WIIH CMEXHBIX ¢ xumuen Hayk (ITKC-3).

B pesynbTaTte o0yuaromuiics T0JKeH:

e 3HaThb. - NPUHUUIHUAIBHBIE OCHOBBI, BO3MOXXHOCTH W OTpPaHUYEHUS
NPUMEHEHHS JIEKTPOXUMHUYECKUX METOJ0B UCCIIEOBAHMS XUMUYECKUX O0BEKTOB;

e YMeThb. - NMPOBOAUTH KOMIUIEKCHBIA aHAIW3 MOJYYa€MbIX MPOAYKTOB,
UCCIIeIOBaHNEe (PUBUKO-XUMUYECKUX 3aKOHOMEPHOCTEH M  KOHTPOJIUPOBATH
IPOTEKAaHKE MPOIIECCOB HA CEPUHHOM H CJIOKHOM HaYYHOM OOOPY/IOBaHHH;

e Buagerb. - TEOpETHMYECKMMHM OCHOBAMHU M NPAKTUYECKUMU HaBBIKAMH
pabOTHI HA CEPUMHOM M CJIO)KHOM Hay4YHOM 000pY/I0BaHUH.
3uaTh: CriocoObl aHanu3a COCTOSHMS HAyYHO-TEXHUYECKOH MpOoOJIeMbI IMyTeM
noa0opa, U3y4eHUsI U CUCTEMATU3AlUN JTUTEPATYPHBIX U MATCHTHBIX HICTOYHUKOB
YMeTb: aHaIM3UPOBATh COCTOSTHHE HAYYHO-TEXHMYECKOW TMPOOJIEMBI IMyTEM
nondopa, W3YYCHHs] M aHajIW3a JMTEPATypHBIX M TMATCHTHBIX HWCTOYHUKOB
dbopMUpOBaTh 1€MW WCCIENOBAHUS, TUIAHBI 0 HUX pEaTH3allid, OCYIIECTBISATH
BBHIOOD METOJIMK M TEXHUYECKUX CPEICTB MPO- BEACHUS HKCIIEPUMEHTATbHBIX
paboT.

Baaaerb: HaBpIKaMM HMHTEPOPETAUMM W OLEHUBAaHUA pe3ynbratoB HUP n
HUOKP; nHaBbikaMy CpaBHEHHS pa3IMYHBIX METOJIOB aHAjIu3a IO OCHOBHBIM
OLICHOYHBIM KpUTEpUSIM; YHU(PUKALUUA , ONTHUMHU3AIUS M CTaHAApTU3ALUS
WCTIBITAHU .

4. COAEP’) KAHUME U CTPYKTYPA JINCIHUTIIJIMHBI
4.1. Conepxxanue pa3ieioB TUCHUILIHHBI



pa | HaumenoBa Dopma
31 HHE Conep:xanne pasaena TeKy1Iero
el pa3jaeJia KOHTPOJIS
a
1 2 3 4
[Ipenmer BBICOKOTEMIIEpaTYPHOU
anekTpoxumun.  Vctopus ~— BO3HHMKHOBEHHS
. KOJUIOKBUYM
BBICOKOTEMIIEPATYPHOU  AJIGKTPOXMMHM  KakK (K):
CaMOCTOSITENIBHOTO  pa3fieNia  AJICKTPOXUMHUH. S
. | pyOeKXHbIN
3HayeHHe BBICOKOTEMIIEPATYPHOM
BBenenue KOHTPOJIb
AEKTPOXUMHUH TUIS COBPEMEHHBIX (PK):
TEXHOJIOTMYeCKMX  mporeccoB.  CocrtosHue ’
. TECTUPOBAHUE
UCCJIeIOBAaHUI B obnactu (T)
BBICOKOTEMITEPATYPHOU DJIEKTPOXUMUUA HOHHBIX
pacIUIaBOB.
OO6masi xapakTepUCTHKAa CTPYKTYpbl HOHHBIX
pacIuiaBoB. KBazupemierounas MOJICITb.
JpipounHas MOJIEIb. Kpucrannuueckas
MozAenb. MoJenp NOJUAAPUYECKUX ABIPOK.
Mopgens  cBoOomHOro obOmema. Mojeib
pPa3IMYHBIX  CTPYKTYp.  ABTOKOMIUIEKCHAs
MOJENb. KommnekcooOpazoBanue B
pacijaBleHHbIX  coyiiX.  [lmoTHOCTE W
MOJIBHBIM 00beM. BsizkocThb. [loBepxHOCTHOE
KOJUIOKBUYM
duszuko- HaTsDKeHue. JlaBieHHWe HacCBIIIEHHOrO Iapa (K);
XHMHUYECKH | PACIUIABIEHHBIX COJEH. .
N pYOeKHBIH
e CBOICTBA DIEKTPONPOBOAHOCTh MOHHBIX
1 . KOHTPOJIb
U CTPOEHHE | pacIUIaBOB H  METOAbBl €€  H3MEpEHUs. (PK):
HOHHBIX TemnepatypHas 3aBUCUMOCTh ’
, TECTUPOBAHHE
pacmiaBoB | JIEKTPONPOBOJHOCTU U €€ CBSA3b C BA3KOCTHIO. (T)
DIEeKTPONPOBOAHOCTh WHJMBUAYAJIbHBIX
PaCILIaBIICHHBIX COJIE. DJIEKTPONPOBOJIHOCTD
CMecel  pacCIUIaBIIEHHbIX  cojed. Ywucna
nepeHoca H METOAbl HUX  OIpeAeCHUsI.
DIIEKTpONEepPEeHOC B pacIuIaBICHHBIX
WHJIMBUYAJbHBIX COJISIX M HUX CMeECsX.
3aBUCHUMOCTD AIEKTPOIPOBOIHOCTH
pacIlJIaBOB TaJIOT€HUAOB IIEJIOYHBIX METAJJIOB
OT HANPSHKEHHOCTH AJIEKTPUUYECKOTO MOJISI.
DEeKTPOXH | DIEKTPOAHBIE  TOTEHIMAIbl B  HOHHBIX | KOJUIOKBUYM
o | MHYecKast pacmiaBax. O6mas XapaKTepUCTHKA (K);
TEPMOJAMHA | AJIEKTPOXUMHUYECKUX CHUCTEM U JJIEKTPOAHBIX | PYOEKHBIN
MHKa NOTEHIIMAJIOB B  HMOHHBIX  pacIlUlaBax. KOHTPOJIb




paciuiaBJieH
HBIX
COJIEBBIX
cucTremM

Knaccudukanus 371eKTpoi0B IPUMEHSIEMBIX B
VOHHBIX paciuiaBax. Meramumueckue
ANEKTpOAbl mepBoro poxaa. Hemerammnueckue
ANEKTPOABl OOpaTUMblE MO OTHOLIEHUIO K
KaTUOHY. Bomopoansiil anextpoa. ['anounausie
3JEKTpoja mepBoro poxaa. Kucnopoansiit
anektpoa. CrnenraibHble Ta30BbIE MIEKTPOMIBIL.
XaJbKOT€HUIHBIE JJIEKTPOABI NEPBOrO POJA.
OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE
aneKTpoabl. ['anouHble 3JEKTPOABI BTOPOTO
pona. KucnoponHsle 3JI€KTpOAbI  BTOPOro
pona. KapOuaHble U1 HUTPUAHBIE DIIEKTPOIBI,
MeMOpaHHbIE AIEKTPOJIBI, aJMa3HbIN
AIEKTPOI.

DJIEKTPOAbl CpPaBHEHUS B  HOHHBIX
pacmiaBax. XJOpHBIA 251eKTpoJ. CBUHIIOBBIN

JJIEKTPOLI. CepeOpsiHblii DIEKTPOL.
[InaTuHOBBIN DJIEKTPOL. Hartpuessii
BJIEKTPOJ. Kucnoponuslii BIIEKTPOJT

CpaBHCHUS.  DJIEKTPOABI  CPAaBHCHHS  JUIS
(TOPUIHBIX PACILIIABOB.

CpaBHHTEIbHAS ~ OIICHKA  BEJIMYUH
AJICKTPOIHBIX TOTCHIIMAJIOB B PACILIABICHHBIX
TaJIOTCHUTHBIX CUCTEMaX. BnusHue
pasIUYHBIX  (PaAKTOpOB  HA  BEJIMYHHBI
AJICKTPOIHBIX TOTCHIIMAJIOB B PACILIABICHHBIX
XJIOPHJIAX: BJIMSTHUC TEMIICPaTyphlI;
NEPHOIUYCCKAs 3aBUCHUMOCTh 3JICKTPOJIHBIX
MOTCHIIMAJIOB B PACIUIABJIICHHBIX TaJOrC¢HU/IAX;
BJIMSHUE KOMILICKCOOOPa30BaHUs; IPUPOJIBI
KaTHOHA M aHUOHA.

DIIEKTPOIHBIE MOTEHIINAIBI B
KHCIIOPOJTHBIX COJISIX. DIEeKTPOIHBIC
MOTCHITMAIB aHMOHA. OJIEKTPOXUMHUUYCCKHUE
PSAZIBI B MOHHBIX pacIliaBax.

["albBaHUYECKHUE DJIEMEHTHI ¢ MOHHBIMHU

pacruiaBamu. O6mas XapaKTepUCTUKA
rajlbBaHUYECKUX JJIEMEHTOB C HOHHBIMU
paciiaBamu. KonuenTpanmonHssie

raJlbBAHMYCCKHE  DJIEMEHTBHI. XUMHYCCKHUE
raJbBaHHMYCCKHE Ilenn. ['abBaHMYECKHE IIETH
Janauemns-Sxko0mu. CrennuajabHBIE BUIbI
BBICOKOTEMITEPATYPHBIX raJlbBAaHHYSCKUX
3JeMEeHTOB. TepMoraabBaHUUYECKUE DJIEMEHTHI.

Juddy3nonnsie MTOTEHIINAJIBI B

(PK);
TECTUPOBAHUE

(T)




COJIEBBIX pacruiaBax. [IpoGnema
i Py3uOHHBIX TOTEHIMAIOB B  HOHHBIX
pacmuaBax. CrauuoHapHble U Py3HMOHHbBIE
NOTEHLIMAJbl Ha NOPUCTHIX Juadparmax c
NOCTOSIHHBIM ~ TPaJIUEHTOM  3JIEKTPUUECKOTO
NoJis, pa3leisioluX COJIEBbIE  pacCIUIaBbl
pa3HbIX COCTaBOB. CrauunoHapHsle
nuddy3noHHbIE TOTEHIMAIbl Ha TOPUCTHIX
nuadparMax ¢ TNEPEeMEHHBIMH TI'paJUeHTaMHU
AIEKTPUUECKOTO MOJIS.

N3mepenue /C
BBICOKOTEMITEPATYPHBIX A4YeeK C
PaCIUIaBICHHBIMU COJIEBBIMU 3JIEKTPOJIUTAMH.
TemneparypHas U KOHIEHTpaIlMOHHAs
3aBUCUMOCTh OJIC raJlbBAHUYECKUX
AJIEMEHTOB C PACIUIaBICHHBIMHU XJIOPUIHBIMU
anektponautamu. Meron DJC s uzydeHus
TEPMOJIUHAMUKH BBICOKOTEMITEPATYPHBIX
peakuuii. BricokoTemnepatrypHble peakiuud ¢
TBEPABIMU AJIEKTPOJTUTAMHU.

Kunernka
3JIEKTPOIH
BIX
NMpoIeccoB

B  HOHHBIX
pacimiaBax

JIBOMHOW  DJIEKTPUYECKUWA  CIIOW B
MOHHBIX pacIUlaBax. OJEKTPOKAWIISIPHBIN
addekr B pacruiaBiIeHHBIX coisax. EMkocThb
JIBOMHOTO  3JIEKTpUuYeckoro ciuosi. Teopus
Ecuna-CoTHukoBa. Teopus Jloronanze-
Yusmanxesa. HyneBbie TOUKM METaIOB.

OcobOeHHOCTH AJIEKTPOXUMHUYECKOMN
KUHETHUKH B MOHHBIX pacruiaBax:
AKTUBAI[MOHHASI MOJISPU3ALIUS; ACTOISIpU3aIUs
npu CII1aBO0Opa30BaHUU; pacTBOpEHUE
METAJUJIOB B PACIUIABICHHBIX COJISIX; aHOIHBIN
addekr; omuyeckas mojspusanusa. Pazputue
BJICKTPOXUMHUYECKOW KWUHETUKH B HWOHHBIX
paciiaBax U MX CpaBHUTEIIbHAS OLICHKA.

Kunetnka  1OOocTaBKM  BEIlECTBA K
sanekTpoay. HMHauBuayalibHbIE — pacIUIaBbl,
pazbaBieHHble  paciuiaBel.  CTalmoHaApHBIC

nporecchl. Tommuuaa audPy3noHHOTO CIIOS.
Koadbummentst quddy3nn noHOB B paciuiase.
Hecrannonapusie MPOLIECCHI.
DNEKTPOOCAXKICHUE METAIJIOB, PAaBHOBECHBIX
C MOHAMHU HECKOJBKUX CTCTICHEH OKHCIICHHUS:

CTallMOHAPHBIE MPOLECChl; HECTAUMOHAPHBIE
IIPOLIECCHI. XPpOHOMIOTEHIUOMETPUS
pacIuIaBoOB, COAEPXKAUIMX HOHBI  TOJIBKO

KOJUTOKBHYM
(K);
pyOEKHBIN
KOHTPOJIb
(PK);
TECTUPOBAHKE

(T)




BBICILIEN CTEIICHU OKHCJIECHUS.
XPpOHOIIOTEHIIMOMETPHUS paciiaBoB,
COZEpPKAIIUX CMECh HOHOB BBICIIEW U HU3IIEH
CTeneHu okucieHus. Toku oOmeHa B
PacCILIaBJICHHBIX COJIAX.

Kuneruka ANEKTPOOCANKICHUS u3
KOMIUIEKCHBIX ~ pacmiiaBoB:  aud@y3rnoHHas
KUHETHUKA; peaKIMOHHAas KUHETHKA;
3aMeUIeHHasl TUCCOUUANNS KOMIUIEKCOB.

BnusiHue KUCIOTHO-OCHOBHBIX (KaTHOH-
AHUOHHBIX ) B3aMOJICUCTBUI Ha
ANEKTPOXUMHUYECKYIO KHHETUKY B HOHHBIX
pacruiaBax. KaTtnonnslii KaTaJIn3
AIEKTPOBOCCTAHOBIICHHUS HKECTKUX
OKCHAaHHOHOB. MHOro03J1IeKTpOHHbIE
ANEKTPOXUMHUYECKHE TMPOLECCHl B HOHHBIX
pacmiaBax.  BTopuuHOoe  BOCCTaHOBJIEHHE
MOHOB OCQXJIEHHOIO MeTajula Ha KaToJe.

DJIEKTPOKP
HCTAJLTH3A1
ust
MeTaJlJI0B
U3 HMOHHBIX
paciiaBoB

Oco0eHHOCTh BITSTHUS MOBEPXHOCTHO-
AKTUBHBIX  BEIIECTB  HA  DJICKTPOJHBIE
IPOIECCHI.

dazoBoe NepeHaNpsHKEHNE npu
ANEKTPOOCAKICHUU METaJIOB u3
pacIUIaBICHHBIX coJieit. 3aBUCUMOCTD

(a30BOro MepeHanpsHKeHUs OT  IJIOTHOCTH
TOKa. Bpems JOCTHXXEHHS MaKCUMAalbHOTO
nepeHanpspkeHusi. KoHIIGHTpanus aa-aToMOB.
Teopuss uucia KPUCTAUIOB:  BJIEKTPOJIH3
WHIMBUAYAIBHBIX ~ PAciaBOB;  3JEKTPOJIHU3
pa30aBICHHBIX PACTBOPOB COJH OCAKIAEMOTO
MeTallla B  paciblaBe - pPacTBOPHTEIIC.
OOpazoBaHue 3apoNbINIe KPHUCTAIIIOB B
HOTEHITNOCTATUICCKOM PEIKUME.

Pacnipenenenne ocaxxaaeMoro BeliecTna
Ha KaToje. MakpopachpeIeieHne IOTOoKa
0Ca)JIaeMOT'0 BEIIECTBA.

Muxkpopactpeaeneaue MOTOKA
OCaXXJ1aeMOI0  BEIIECTBA. Y cTOWUnBOCTD
MIJIOCKOTO dbponTa ocajka.
TepMoarHaMUYECKH KpUTEPUUI
YCTOMYUBOCTH. [Tonesoii KpUTEPUUI
ycTounBocTu. KuHeTnka maMeHeHus: Qpopmbl
ITOBEPXHOCTH.

Crpykrypa KaTOJIHBIX OCaJKOB.

MOHOKpHUCTAILITBI. JIeHIpuTHBIE ~ OCAJKH.

KOJUTOKBHYM
(K);
PyOEKHBIN
KOHTPOJIb
(PK);
TECTUPOBAHKE

(T)




IlopomkoBbie ocanku. CIUIOIIHBIE OCAIKU.
Craguu  pasButusg  ocaakoB. llomydenue
OCaJKoB. BimsHue ycioBUH DJIEKTpOJM3a Ha
CTPYKTYpPYy  OCAaJKOB: COCTaB  pacILIaBa;
KOHLEHTpALMsl  Pa3psDKAOIIMXCS  HOHOB;
KaToAHas IUIOTHOCTh TOKA; MaTepuanl |
CTPYKTypa ITOJIOKKHU; TeMIIepaTypa;
NaCCUBUPOBAHUE; aHOJHAS IUIOTHOCTh TOKa;
BAJICHTHOE COCTOSHME HOHOB OCa)XAacMoro

JIeKTPO-
JIN3 HOHHBIX
pacmiaBoB
U OCHOBHBbIE
MeTO/AbI
MOJIy4eHH s
MOKPBbITHH
u3
paciiaBJjieH
HBIX COJIeH

MeTaia B pacrase. [Tpupona
METAJUNIMYECKUX ITUICHOK Ha TOBEPXHOCTH
pacriaBa. OcHOBHbIE 3aKOHOMEPHOCTH
OCAXKACHMUS  CIUIABOB.  DJEKTPOOCAKICHUE.
Jubdy3nonHoe HachIlEHHE.

Oco0eHHOCTH  3JEKTPOJIM3a  MOHHBIX
pacIaBoB. Hanpsixenue Pa3IOKEHHUS.

3aBUCUMOCTh BBIXOJIa TI0O TOKY OT Pa3IuYHBIX
(dakTOpoB. DIEKTPOITUTUUYECKOE TMOTyUYECHHUE
JETKUX  METaJLJIOB. DNEeKTPOIUTUYECKOE
MOJIy4EeHHE TSKEIBIX METaJlJIOB, HE
BBIICTISIIOIIUXCS. M3 BOJHBIX  PacTBOPOB.
[lony4yeHue M3 MOHHBIX PACIJIABOB METAJIJIOB,
BBIJICTISFOIIUXCS AIEKTPOIUTHIECKU u3
BOJHBIX pacTBOpoB. [lonmydeHue M3 HMOHHBIX
pacIuIaBoB METaJUTMYECKUX CILIaBOB.
[Tomyuenue HEMETAJLIOB.
BricokoTeMniepaTypHbIi  3JIEKTPOXUMHUYECKUMN
CUHTE3 TYTOTUTABKUX COCJIMHEHUM.
DNEKTPOXUMHUYECKAS nepepadoTKa
XaJIbKOTEHUIOB.  DJEKTPOCHUHTE3  CIOKHBIX
OKCHJIOB, OpPOH3.

OCHOBHBIE METOJBI TOJYYEHHUS TOKPBITHIA.
[Tonyyenne muddy3nMOHHBIX TOKPHITHI 0€3
anekTponu3za. ['anpBaHonu(Gy3nOHHBIN METO

OCAKJEHUS TOKPBITHH  IJIEKTPOOCAKICHHUE
YUCTHIX METAVIOB B  BHJE  IOKPBITHH.
CoBmecTHOE ANEKTPOOCAXKICHUE

KOMIIOHEHTOB C OOpa30BaHUEM MOKPBITHUH W3
CIUIABOB M TYIOIUIABKMX HEOPraHUYECKUX
COCIMHEHUN.

N3HOoCcocTOlKNE MIOKPBITHUS. bopunnsie
NOKpBITUSl. BopupoBaHue 0e3 3IeKTposH3a.

lansBanogudPpy3znonnoe OopupoBaHUE.
DIIEKTPOOCAKICHUE MTOKPBITHI u3
TYTOIUIABKUX OOpUIOB. KapOunnbie

KOJJTIOKBUYM
(K);
pPyOCKHBIN
KOHTPOJIb
(PK);
TECTHPOBAHUE

(T)




nokpbITus. [lonydenne kapOUIHBIX MOKPBITHIA
0e3 anekTponusa. llodydeHune NOKpBHITHIA W3

KapOuI0B METOJI0M COBMECTHOTO
AIEKTPOOCAXKICHUS yriiepoaa U MetauioB V-
VI rpynm.

Koppo3uoHHOCTOHKHE TOKPHITHS U3 METAJIIOB
U CILIaBOB. [{uHKOBBIC TOKPBITHSL.
Huddy3nonnoe LIMHKOBAaHUE 0e3
AIIEKTPOITU3A. TuranoBsie TOKPBITHSL.
Huddy3zuonnoe TUTAaHUPOBAHHE
0€32JIeKTPOTU3HBIM METOJIOM.

DJIEKTPOJIUTUYECKNE TUTAHOBBIE TOKPBITHUSL.
[HupxoHueBbie MOKPHITUA. be33JEKTPOIU3HBIN
METOJI. DJEKTPOJM3HBIN MeToA. BaHagueBbie

OKPBITHS. HuoOuesnbie HOKPBITHUS.
Tanranosele OKPBITHS. XpoMoBbIE
NOKpbITUSA.  be3anekTponusueii  meton —
muddy3uoHHOE XpOMHPOBAHUE.

DIEKTPOOCAXKIAECHUE XPOMOBBIX IOKPBITU.
MonuGnenoBsie TOKpbITUS. BonbdpamoBbie
NOKpbITUsA. PeHneBble NOKpbITHA. [loKphITHS
u3 IUTATHHOBBIX METaJIOB.
DNeKTpoOCaXAeHUE TOKPHITUI U3 CILJIaBOB.

Xapocroiikue MOKpBITUSA.  AJIOMHHHIHBIE

TOKPBITHSL. Cununuansie OKPBITHS.
MHOTOKOMITOHEHTHBIE TIOKPBITHUS

MeTtonnl BJICKTPOXUMHUYECKOU
00paboTKH MTOBEPXHOCTEH METaJIJIOB.

DNEKTpOXMMUYECKAasi ~ OYHUCTKAa  CTaJIbHOTO
JUThsl B MOHHBIX paciuiaBaxX. [eXHOJIOTHs
pekymnepanu  OTpabOTaHHOTO  aJIMa3HOTO
UHCTPYMEHTAa AaHOAHBIM pPAaCTBOPEHHEM B
HIEJIOYHOM pacIUiaBe.

4.2. CTpyKTypa AUCHUILINHBI
Pacnpenesienue BU0B y4eOHO# padOThl U X TPYAOEMKOCTH B Yacax

O6Hla${ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 3 3a4eTHBIE CANHUIIBI

(108 gacos)
Bun paGoTsr TpynoemMkocTh, 4acoB
2 Bcero
CeMecTp
O01mas Tpy10eMKOCTh 108 108
KonTakTHas padora: 48 48




Bun paGotsr

TpynoeMKoCcTh, 4aCOB

2 Bcero
CeMecTp
Jlexyuu (J1) 16 16
lIpaxmuueckue 3auamus(l113) 16 16
Jlabopamopnuvie 3auamus (J13) 32 32
CamocrosiTesqibHast padora: 89 89
CamocTOsTeIbHOE U3YYCHUE Pa3/IeI0B 40 40
CamonoaroroBka (mpopaboTka U MOBTOPEHUE 49 49

JEKIUOHHOTO  Marepuaja M MaTepuana
y4€OHUKOB U y4eOHBIX MOCOOUM, MOATOTOBKA
K J1a0OpaTOpHBIM U MPAKTUYECKUM 3aHSATHUSM,
KOJUIOKBUYMaM, pYO€XKHOMY KOHTPOJIIO U

T.J1.),

Bujx uTOroBOro KOHTpPOJIs

IK3aMCH

Tabnuya 3. Jlekyuonunvle 3anamus

Tema

[IpeameT BBICOKOTEMITEPATYPHOM JIEKTPOXUMHUH.

Du3MKO-XMMHUYECKHE CBOMCTBA U CTPOCHHC MOHHBIX PACIIJIaBOB

QHGKTPOXI/IMI/I‘IGCKEUI TCPMOJINHAMHKA PACIIIABJICHHBIX COJICBBIX CUCTCM

Kuneruka QJICKTPOAHBIX ITPOICCCOB B MOHHBIX PACIlJIaBaAX

QHGKTPOKPI/ICTEUUII/ISE[HI/I}I MCTAJIJIOB U3 NOHHBIX PACIIJIaBOB

Y3 PACIUIABICHHBIX COJICH

DNEKTpOJIU3 UOHHBIX PACIUIABOB M OCHOBHBIE METOJIbI MOJYUYEHHUS MOKPBITUI

4.3. JlabopaTopHbIie pabOTHI
(He npedycmompeno no yuebHoMy niamy)

4.4 llpakTHYeCKHE 3aHATHUS

Tema

DNIEKTPONPOBOJHOCTh HMOHHBIX PACIIJIABOB M METOABI €€ H3MEpPEHHUS.
TemneparypHas 3aBHCUMOCTH 3JJIEKTPONPOBOJHOCTH M €€ CBS3b C
BSI3KOCTBIO. DJIEKTPOINPOBOJIHOCTh MHAMBHUAYAIBHBIX PaCIlJIaBICHHBIX
coyiel. DJIEeKTPONPOBOJHOCTh CMECEW paciulaBiIeHHBIX cosed. Ywucia
MIEPEHOCA U METOJIbI X ONPEICIICHUS.




o/

Tema

Knaccudukanus 37€KTpoJOB MPUMEHSEMbIX B HOHHBIX pacrliaBax.
Meramnuueckue  BIEeKTpOoAbl  NepBOro  poxa. Hemerannuueckue
ANEKTPOABl OOpaTUMblE 1O OTHOIIEHUIO K KaTHOHY. Boaopoanslii
anektpon. [amowmnele »smekTpojna nepBoro poxa. KucimoponHsrit
anektpon. CrenualbHbIE Ta30BbIE AJIEKTPOAbL. XaJIbKOT€HUHBIE
ANEKTpOABl  mepBoro  pojga.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
ANeKTpoabl. l'amomaHbple  3ieKTpoAbl BTOporo poxaa. KucmoponHeie
ANEKTPOABl BTOpOro pona. KapOuaHble W HUTPUIHBIE BIIEKTPOIBI,
MeMOpaHHbIE ANEKTPObI, aJIMA3HBIN JIEKTPOJ.

ONEeKTpOoAbl CpPaBHEHUS B HOHHBIX paciuiaBax. XJIOPHBIH
anexkTpoA. CBUHIOBBIN 351ekTpoa. CepeOpsiHblil anexTpoA. [InaTuHOBBIN
anekTpol. Harpuesbiii anektpon. KucimopoaHslil 35I€KTpoa CpaBHEHMUS.
DNEKTPO/Ibl CPaBHEHUS i1 PTOPUAHBIX PACIIIIABOB.

OCOOCHHOCTH  DJICKTPOXMMHYECKOW KHHETUKM B  HMOHHBIX
paciutaBax: AaKTHBAaIlMOHHAS TOJSAPU3ALMS; JCTOJNAPU3ALMS  TIPH
CIUIaBOOOPA30BAHMH;, PACTBOPEHUE METAJUIOB B PACIUIABICHHBIX COJISX;
aHOTHBIN s dekr; OMHYECKast TIOJISI PH3AITHSL. PasButune
DJIEKTPOXUMHUYECKOW KHHETHKH B HMOHHBIX pacIulaBax H WX
CpaBHHUTEIIbHASI OI[CHKA.

KuHeTnka mOCTaBKM BeliecTBa K dJeKTpoxy. VHIMBUAYaTbHBIE
pacmiaBbl, pa30aBieHHbIE paciuiaBbl. CTalliOHApHBIE IPOIIECCHI.
Tommuua nuddysuonnoro cnos. Koaddunuentsr quddy3un noHOB B
pacmiaBe. HectanmoHapHbIe MPOIECCHl. DJIEKTPOOCAKICHUE METAILIOB,
PaBHOBECHBIX C HWOHAaMH  HECKOJIBKHX  CTEIEHEH  OKHCICHUS:
CTallMOHApHBIC TIPOIIECCHI; HECTaIlMOHAPHBIC TIPOIIECCHI.
XPpOHOMOTEHIIMOMETPHSI ~ PACIIABOB, COJEP)KAIMX HOHBI  TOJIBKO
BBICIIICH CTENEHU OKHUCJICHHsI. XPOHOIOTESHIIMOMETPHS PaCIUIaBOB,
coJiepKalluX CMECh HMOHOB BBICHIEH M HU3IIEH CTENEeHU OKHUCICHUS.
Toku oOMeHa B pacIUIaBIICHHBIX COJISX.

CtpykTypa KaTOJIHBIX OCaJkoB. MoHOKpUCTAUIBL. JleHApUTHBIE
ocaaku. [lopomkoBeie ocaaku. Cruiomnbsle ocaaku. Ctaauu pa3BUTHA
ocankoB. llomyuenue ocankoB. BiusiHuE yCIOBHHM 3JIEKTpOiM3a Ha
CTPYKTYPY OCAJKOB: COCTaB pacIulaBa; KOHIEHTPALHUs Pa3psKAtOMINXCs
MOHOB; KaTOJHas IJOTHOCTh TOKA; MaTe€puald U CTPYKTypa MOJJIOXKKU;
TeMIepaTypa; NaCCUBUPOBAHUE; aHOAHAs IUIOTHOCTHh TOKA; BAJIEHTHOE
COCTOSIHHE HOHOB OCaXJaeMoro Mertamia B pacmiase. [Ipupona
METaJUIMYECKUX IUICHOK Ha MOBEPXHOCTH paciuiaBa. (OCHOBHbIE
3aKOHOMEPHOCTHU OCAXKICHUS CIUIABOB. DJIEKTPOOCAKICHUE.




o/

Tema

OcobeHHOCTM  2IEKTpOJiM3a HMOHHBIX  pacmiaaBoB.  HampsbkeHune
pa3nokeHus. 3aBUCUMOCTb BBIXOJ]a 10 TOKY OT pPa3jIMYHBIX (PAaKTOPOB.
DNEKTPOIUTUYECKOE NIOJTy4EHUe JETKUX METAJJIOB.
DNEKTPOIUTUYECKOE HOJTyYeHUe TSKEIIBIX METaJJIOB, HE
BBIJICIISIOIIUXCS U3 BOJHBIX PACTBOPOB.

4.5. [lpumepHas TeMaTHKa KypCOBBIX padoT
(He npedycmompeno no yueOHoMy NiaHy)

4.6. CamocTosiTeIbHOE M3yYeHHUE Pa3/ie 0B JUCIHMINIHHbI

n/m

BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOSATCIIbHOC U3YUCHHUC

ABTOKOMIIICKCHAS MOACIIb. KOMHHGKCOO6pa?>OBaHI/I€ B PACILIaABJICHHBIX
COJIAX. I[aBJIeHI/Ie HACBIIIICHHOT'O IIapa PacCIUIaBJICHHBIX COJICH.
9H€KTpOH€peHOC B PpPACIUIaBJICHHBIX HWHAWBUAYAJIBbHBIX COJISIX M HX
cMecsaX. 3aBHCHUMOCTD QJICKTPOIIPOBOJHOCTU PACIVIABOB T'aJIOTCHUI0B
IICJIOYHBIX MCTAJIJIOB OT HAIIPSXKCHHOCTH 3JICKTPUYCCKOI'O ITOJIA.

KapOuagneie W HUTpUIHBIE BJIEKTPOIbI, MeMOpaHHBIE 3JIEKTPOIBI,
anMasHbIi anekTpoa. Harpuesbiit snexktpon. KucinopoaHsil 35ieKTpo
CpaBHEHUS. DNEKTPOAbl CpaBHEHUS i (PTOpUAHBIX pacmuiaBoB. O
HYJIEBOM 3JIEKTPOJIC B AJIEKTPOXMMHHM MOHHBIX PACIUIaBOB M Mpobiema
aOCONIOTHBIX O3JEKTPOJHBIX TOTEHIHMANOB. CpaBHUTENbHAs OIICHKA
BEJIMYUH AJIEKTPOJHBIX NOTEHIMAJIOB B PACIUIABJIECHHBIX raJOr€HUIHBIX
cuctemax. Brnusgaue paznuyHbiX (aKTOPOB Ha BEIHYMUHBI DJIEKTPOJIHBIX
NOTEHIMAJIOB B PACIUIABICHHBIX XJIOpHUAAaX: BIUSHUE TEMIIEPATyphI;
NEpUOANYECKAass  3aBUCUMOCTb  DJJIEKTPOAHBIX  IMOTEHLHMAJIOB B
pPACIUTaBIICHHBIX ~ TaJIOTEHUJAX; BIUSHHUE KOMIUIEKCOOOPAa30BaHUS;
OpUPOJbl KATMOHA MW AHHUOHA. OJEKTPOAHbIE TMOTEHUHUAIbl B
KUCIIOPOJIHBIX  COJISIX.  OJEKTPOJAHbIE  MOTEHLIHAIbl  aHHOHA.
DNEKTPOXUMUYECKUE PAIBI B HMOHHBIX pacruiaBax.
TepmoranbBanuyeckue 3iaeMeHThl. CranuoHapHble aU(PEGY3MOHHbBIE
MOTEHIIMANIBI Ha TIOPUCTHIX AuadparMax ¢ MOCTOSHHBIM T'PAJTUCHTOM
3JIEKTPUYECKOTO TOJIs, Pa3ACISAIOIIMX COJEBBIC PACIUIABBl Pa3HbIX
coctaBoB. CranmonapHbie Au(Gy3UMOHHBIE TOTCHIIUATBI HA TOPUCTHIX
nuadparmMax ¢ mepeMeHHBIMU T'PAIUEHTAMU 3JIEKTPUUECKOTO MOJIS.




Teopus [loronansze-Uusmamxesa. Pa3sBUTHE  DIEKTPOXUMHUYECKOU
KMHETUKM B HWOHHBIX pAacIUIaBaX W WX CPaBHUTEIbHAS OLIEHKA.
KaTnoHHbIl KaTamu3 3J€KTPOBOCCTAHOBJIEHUS KECTKUX OKCHAHMOHOB.
BropuuHOE BOCCTaHOBICHUE MOHOB OCAXKJICHHOIO METajlla Ha KaTOJE.
OcoOEHHOCTh  BIUSIHUSL  NOBEPXHOCTHO-aKTUBHBIX  BEIIECTB  Ha
ANEKTPOAHBIE ITPOLIECCHI.

@®a30Boe IEpPEHAIPSHKEHUE IIPU  DJIEKTPOOCAKIECHUM METAILIOB U3
pacIIaBIEHHbIX COJIEH. 3aBUCUMOCTh (PAa30BOr0 IMEpEHANpSKEHUS OT
IUIOTHOCTH TOKa.PacmpeneiieHre oca)XaacMoro BELISCCTBA Ha KaTOJE.
MakpopacnpeneneHue IIOTOKA 0CaXk1aeMOro BEILECTBA.
MakpopacrpenenacHue IoToKa 0CakJ1aeMoro BelecTBa. Y CTOMYMBOCTD
wiockoro  (ponta  ocagka.  TepMOAMHAMUYECKUH  KpUTEpUH
ycronuuBocTd. [lonmeBont  kputepud  ycronumBocTdH. KuHeTuka
U3MEHEHHS (POPMBI TOBEPXHOCTH.

HOJ’IyquI/Ie N3 HWOHHBIX pPACIUIaBOB MCTAJJIOB, BbIACIIATOMINXCA
QJICKTPOJIIMTUYCCKU M3 BOJHLIX PACTBOPOB. 3J'I€KTpOCI/IHT€3 CJIOKHBIX

okcuaoB, Opon3.  IlokpeiTHe TYrOIUTAaBKUMH  METaJUIaMHU.
Hemerannuueckue MOKPBITHS. Huddy3nonneie TOKPBITHSL.
["anbBanMueckue MOKPBITUS TYTOIIJIaBKUMHU COEIMHEHUSIMHU.
["anbBannueckue MOKPBITUS JTUDJIEKTPUYECKUX MaTEepHUaoB.

DneKTpoxXuMuUueckass o0paboTKa METaJUIMYECKUX  IMOBEPXHOCTEH.
MeTtoapl 3JIEKTPOXUMUYECKON 00pabOTKH TOBEPXHOCTEH METAaJIOB.
DNEKTPOXUMHUYECKass OYMCTKA CTAJIBHOTO JIUThS B MOHHBIX paciliaBax.
TexHomorusi pexymnepanuu OTPaOOTaHHOTO aJIMAa3HOTO HHCTPYMEHTa
aHOJTHBIM PACTBOPEHHUEM B IICIIOYHOM pPaCILIaBE.

S. OHEHOYHBIE MATEPHUAJIBI VIS TEKYILEI'O U PYBEKHOI'O

Ne

KOHTPOJIAA YCIIEBAEMOCTHU U IPOMEXYTOUYHOK

ATTECTAIINAN
Tabauya 6. Ilepeuensv oyenounwvlx cpedcms
HaumenoBanue Kparkas xapakrepucTuka IIpeacrasiieHue
OLICHOYHOI'0 OLICHOYHOI'0 CpeacTBa OLICHOYHOI'0

cpeacrsa cpeactBa B (poHE




1 KomiokBuym CpenctBo  KOHTpoOJIsI,  ycBOeHHs Bompocsr 1o
yu4eOHOro marepuajna TEeMbl, pasjiesia Temam/pasienam
TUCIMIUIAHBI, OpPTraHM30BaHHOE KaK JUCIUILTUHBI,
yueOHOe 3aHsATHE MPEICTAaBICHHBIE B
MPUBSI3KE K
KOMIICTCHIIUSAM,
PeTyCMOTPEHHBIM

PIIJ

2 Tectol Cucrema CTaHJApTU3UpPOBaHHBIX DOHI  TECTOBBIX
3aJaHuH, MO3BOJIAIONIAS  3aJaHui
aBTOMAaTH3UPOBATH poLeaypy
U3MEPEHUSI YPOBHSI 3HAHUN U YMEHUM
oOyyJaromuxcs

3 IIpomexyrounas Bompocsl, mo3Bossitoniue oreHuBath DOHA  BOMPOCOB

aTTecTalus U JTMarHOCTUPOBATh 3HAHUE IS 3a4eTa
dakTuueckoro matepuana (6a3oBbIe
ITOHSTHS, bakThbI) " yMEHUE
PaBUIIBHO HCII0JIb30BaTh
CIiellMaJbHbICE TEPMUHBI W TOHSTHS,
0000maTh bakTHIeCKHit 5
TEOPETUUECKUM MaTepuall

OcHoBHas 3ajaya BBICHIETO OOpa3oBaHUs 3aKitoyaercs B (HOPMHUpPOBAHUU
TBOPUECKOW  JIMYHOCTH  CHENHAIMCTa, CHOCOOHOTO K  CaMOpa3BUTHIO,
caM0o00Opa30BaHNI0, WHHOBAIIMOHHOW JesATEIbHOCTH. PemieHue »dTolt 3amaum
HEBO3MOKHO TOJIbKO ITyTEM MEpPENadyd 3HaHUN B TOTOBOM BHJI€ OT IPENO1aBaTes
K Maructpanty. HeoOxogumo TmepeBecTM MarucTtpaHTa M3 TMacCHUBHOTO
noTpeOuTeNss 3HAHMM B AKTMBHOTO WX TBOPIA, YMEIOIEro chOpMyIUpOBaThH
npoOsieMy, MPOoaHAIU3UPOBATh yTH €€ PEUICHUs, HAUTU ONTUMAJILHBIN PE3yIbTaT
M J0Ka3aTh €ro MNpaBWJIBHOCTh. B 3TOM 1jIaHe cleayer Npu3HaTh, YTO
camoctosTenbHas padota cryaeHTtoB (CPC) sBaseTcs He mpocTo BaxHOU (popmoit
o0pa3oBaTeIBLHOTO TPOIecca, a JOJKHA CTaTh €r0 OCHOBOW. JTO Tpennosiaraet
OpUEHTAIIMIO CTY/ICHTA HA AKTUBHBIE METO/bl OBJIAJICHHUS] 3HAHUSMH, PA3BUTHE
TBOPYECKUX CIIOCOOHOCTEH, MEePEX0]l OT MOTOYHOr0 K MHAMBUIYATU3UPOBAHHOMY
00YYCHHUIO C y4eTOM MOTPEOHOCTEH W BO3MOXHOCTEH JTUYHOCTH. Y CHIICHUE POJIH
CaMOCTOSITEIbHOM palbOThl CTYJAEHTOB O3HAYaeT NPUHIUIHUAIBHBIA MEPECMOTP
OpraHu3anuu y4yeOHO-BOCIIUTATENIBHOIO TMpolecca B BYy3€, KOTOPBIM JIOJHKEH
CTPOUTHCS TakK, 4TOOBI pa3BHBATh yMEHHE Y4YUTHCA, (POPMUPOBATH Yy CTYACHTA
CIIOCOOHOCTH K CAMOPa3BUTHIO, TBOPUECKOMY MPUMEHEHUIO MOJTYyYECHHBIX 3HAHUIM,
crioco0am afanTanuu K npodeccuoHanbHOM AesITeIbHOCTH B COBPEMEHHOM MUDE.

JIns peanuzaiu caMoCTOATENbHOU pabOThl CO3/IaHbl CIEAYIONINUE YCIOBUS
Y MPENOCHUIKU:

1. CryneHTsl obecrieueHbl MH()OPMaIIMOHHBIMU pecypcamu
(yueOHUKaMu, CIIpaBOYHUKAMU, YY€OHBIMU TOCOOUSAMM);



2. Pa3paboTanbl KOHTpPOJMpYIOUIME MaTepualbl B TECTOBOM (opMme,
MO3BOJISIIOLIME ONEPATUBHO OLICHUTHh YPOBEHb MOJTOTOBKH CTYIEHTOB.
3. OpraHu3oBaHbl €XEHEACIbHbIE KOHCYJIbTALINH.

6.1 Tekymas camocrositesibHas padora (CPC)

Texymas caMoCTOsITeIbHAas pabora 1o JTUCLUTUIAHE
«BpIcoKkoTEMITepaTypHasi dSJEKTPOXUMUSI», HaIpaBlIeHHAas Ha yYIIyOJIeHUE U
3aKpervieHue 3HaHUM CTyACHTa, Ha Pa3BUTHE MPAKTUYECKUX YMEHHH, BKIIOYACT B
cebs cienyronye Buabl padborT:

- paboTa c JIEeKIMOHHBIM MaTEpPUAIIOM;

- IOJITOTOBKA K MPAKTUYECKUM paboTam;

- U3yYEHHE TEM, BHIHECEHHBIX HA CAMOCTOSTEIILHYIO IPOPAOOTKY;

- BBINOJTHEHUE UHAUBUYATBHBIX JTOMAITHUX 33/ 1aHUM;

- MIOJITOTOBKA K CAMOCTOSITEIbHBIM U KOHTPOJIbHBIM paboTaM;

- IOJITOTOBKA K DK3aMEHY.

6.2. TBopueckass mNpPoOOJEMHO-OPUEHTUPOBAHHASL CAMOCTOSITE/IbHASA
padora (TCP)

TBopueckass MpoOIEeMHO-OPUEHTUPOBAHHAS CaMOCTOsITeNIbHAS padboTa o
nucuuIiuiiae  «BplcokoTeMmeparypHas — AJCKTPOXHMHUS», HaIpaBlIeHHas Ha
pa3BUTHE WHTEIIEKTYalbHBIX YMEHUH, OOIIEKYIBTYPHBIX M TpodhecCHOHATBHBIX
KOMIIETEHI[MI, Pa3BUTUE TBOPYECKOI'O MBIILUICHHUS Y MaruCTPaHTOB, BKIIKOYAET B
cebs cienyromue BUAbl padoT MO0 OCHOBHBIM MpobJieMaM Kypca:

- IOUCK, aHAJIN3, CTPYKTYPUPOBAHKE U MPE3CHTALMS HHPOPMAIINH;

- BBITIOJIHEHHE PACUYETHBIX paboT, 00paboTKa U aHAIHU3 JaHHBIX;

- pelIeHue 3aa4 pa3IudHON CII0KHOCTH.

- yuactue B HUP.

[IpumepHBINi mepedyeHh Hay4yHBIX MpoOJieM W HaNpaBICHUNW HAyYHBIX
WCCJICTOBAHUN

1. BeicokoTemIiepaTypHblil 3JIEKTPOXUMHYECKUM CHUHTE3 COCAMHEHUN U
crutaBoB Ha ocHoBe P3M (La, Gd, Ce, Sm).

2. BeicoKkOoTeMIIepaTypHBI AJISKTPOXUMUIECKUi cuHTe3 6opunoB P3M (La,
Gd, Ce, Sm).

3. BblcokoTeMnepaTypHbI 3JIEKTPOXUMUYECKUM CHHTE3 cuauuuaoB P3M
(La, Gd, Ce, Sm).

4. HccnemoBanume  NPOLECCOB  COBMECTHOTO  3JIEKTPOBBIICICHUS
BoJibppaMa, MOIUOIeHA, YTIIepoa.

5. DIEeKTPOXUMUYECKMUA CHUHTE3 JBOWMHOro Kapbuma MoaubjaeHa U
BoJib(pama nipu 1173 K.

6. UccnenoBanre mMpOIECCOB COBMECTHOTO JJICKTPOBBIIEIICHUS BOIb(hpama,
MOJMOAeHa, YIJepoJa U JJIEKTPOXMMUYECKUW CHUHTE3 JBOMHOro KapoOuja
MonubaeHa W BoJb(dpaMa M CO3JaHUE TBEPJOCIUIABHBIX KOMIIO3UIMM HA €ro
ocHose npu 1073 K.



MeTtoanyeckue MaTepuaJibl, ONpeae/a0LIIie NPoueIypbl OLeHUBAHUS
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH

Kpumepuu gpopmuposanusa ouenok (OUeHu8aHus) yCHHO20 Onpoca

VYCTHBINA Ompoc SBASETCS OAHUM K3 OCHOBHBIX CHOCOOOB y4€Ta 3HAHUU
oOyyJaroiierocss mo IUCHUIUIMHE «MeTOAbl MCCIEIOBAHUS JJICKTPOXUMUUYECKUX
peakuuii». Pa3zBEpHYTBIA OTBET CTyAEHTA JOJKEH MPEICTaBIATh COOO0M CBS3HOE,
JIOTUYECKHU TOCE0BATEIbHOE COOOIICHNE HAa 3aJlaHHYI0 TEMY, MOKa3bIBaTh €ro
yMEHUE MPUMEHSITh OTIPEICIICHHUS.

B pezynomame ycmmnozo onpoca 3uanus, 00yuarouie2ocsa OUeHUGAOmcs
no caedyrouieil wKane:

3 6anna, CTaBUTCS, €CIIM 00YYAIOIIUICS:

1) moJyiHO M3JIaraeT M3y4YCHHBIN MaTeprall, 1aéT MPaBHIBHOE ONPEICICHHOES

AIEKTPOXUMUYECKUX TTOHITHH;

2) o0HapyKHMBaeT MOHUMaHUE MaTepHralia, MOKET 000CHOBATh CBOU
CYXXJICHMSI, IPUMEHUTD 3HAHUS HA MIPAKTUKE, TPUBECTU HEOOXOIUMBIC
IPUMEPHI HE TOJBKO MO YYCOHUKY, HO M CAMOCTOSITETLHO
COCTaBJICHHBIC;

3) wu3maraeT MaTepHal MOCIeI0BATSIBHO M MPABUIIBHO C TOUYKH 3PECHHUS
HOPM JINTEPATYPHOTO SI3BIKA.

2 fanna, CTaBUTCS, €CIIM 00yYAIOUTUICS JaET OTBET, yIOBIETBOPSIONINI TEM
&Ke TpeOoBaHUsAM, 4TO U g Oasuia «1», Ho jgomyckaet 1-2 ommubKu, KOTOphle cam
e UCTpaBIAeT, U 1-2 Hegou€Ta B OCIE0BATEIHLHOCTH U S36IKOBOM 0(OPMIICHUN
U3JIaraeMoro.

1 6ann, ctaButCs, eciau o0yJaromuics 0OHapyKUBAET 3HAHUE U IOHUMAHUE
OCHOBHBIX TTOJIOKCHUN JaHHOM TEMBI, HO:

1) wu3naraet MaTepHal HEMOJHO U JOMYCKAET HETOYHOCTH B OMPEICICHUN

TTOHSITHH;

2) He yMeeT JOCTAaTOYHO IIyOOKO M I0Ka3aTeIbHO 000CHOBATH CBOH
CYXKJICHHS U IPUBECTH CBOU IIPUMEPHI;

3) w3maraeT MaTepHall HETOCIeIOBATEIBHO U JIOMTYCKAST ONMTHOKH B
S3BIKOBOM O(hOPMIICHUH M3J1araeMoro.

0 6annos, craBuTcs, eciv 00yJaroIIuiicss OOHapy>KUBAET He3HAHUE OOJBIIICH
YaCTH COOTBETCTBYIOIIETO pa3jesia u3y4yaeMoro MaTepuaa, JOImycKaeT OMMUOKH B
dbopMynHpoOBKe.

bamisr «3», «2», «1» MOTyT CTaBUTBCS HE TOJIBKO 3a € JUHOBPEMEHHBIN
OTBET, HO U 32 PAcCPEIOTOUYEHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX
CTYI€HTOM Ha MPOTSIKEHUU 3aHITUSL.

Ouenounvle mamepuaist 013 pyoesHcHo20 KOHMPOJA.

Pybeoicuvnii  xommponv  ocyiiecTBisieTcss 1Mo Oonee WM MEHee
CaMOCTOSITCIIBHBIM pazfielaM — y4eOHBIM MOAYJISAM Kypca M IPOBOJAUTCS TIO
OKOHYAHUM H3yYCHHS Marepuaja MOJYJIS B 3apaHee YCTAaHOBICHHOE BpEMS.
PyOeXHBI KOHTPOJL IMPOBOJMTCSA C IIEIbI0 OIPEACIICHHS KadeCcTBa YCBOCHHS



MaTepuana y4eOHOTO MOIyJNs B LEJoM. B TedeHwe cemecTpa TMpPOBOIUTCS mpu
MaKux KOHMpoObHbIX MEPONPUAMUS RO 2PAPUKY .

B kauectBe popm pyOEKHOTO KOHTPOJISI MOKHO HCIIONB30BaTh TECTUPOBAHUE
(MMCbMEHHOE WM KOMIBIOTEPHOE), MPOBEICHUE KOJUIOKBUYMAa MU KOHTPOJIBHBIX
pabot. BeinonHsemblie paboThl JOKHBI XpaHUTHCS Ha Kadeape TeUeHUr y4eOHOTo
rofia ¥ Mo TpeOOBaHUIO MPENOCTABIATHCS B YIpaBlieHHE KOHTPOJsS KadecTBa. Ha
pyOeXHBIE KOHTPOJBHBIC MEPONPHUATHS PEKOMEHIYETCS BBIHOCHUTH  BECh
MpOrpaMMHBINA MaTepual (Bce pa3aesibl) Mo AUCIUTLTHHE.

Kpumepuu ghopmuposanus oyenok no KOHmpoapbHvim moukam (KOHmpobHble
pabomul; KON0KEUyMm)

(6 6a/mI0B) - CTaBUTCS 3a PabOTY, BHIMOJHEHHYIO TIOJIHOCTHIO 0€3 OIUOOK U
HEJI0YeTOB;  OOydaloOIIMiiCsS  JIEMOHCTPUPYET  3HAHWE  TEOPETHYECKOTO U
MPaKTUYECKOr0 MaTepuaia o TeMe MpakTuieckoi padotsl, pereHo 100% 3anay;

(5 OamnoB) — craBUTCA 3a pabOTy, BBINOJHEHHYIO MOJIHOCTBIO, HO TpHU
HAJIMYUY B HEW He Oosiee OHOW HErpyOoil OomMOKM U OJHOTO Hexodera, He Ooliee
Tpex HemoderoB. OOydaromuics JEMOHCTPUPYET 3HAHHWE TEOPETUYECKOTO W
NpPaKTUYECKOr0 Marepuaja 1o TeMe TPaKTHUECKOW paboThl,  JIOMyCKas
HE3HAYNTEIbHBIC HETOYHOCTH TP pEIIeHUH 3a1a4, pemeHo 70% 3amad;

(4 Gamma) — craButTcs 3a paboOTy, €CIIM MarucTp NPaBUIBHO BHITIONHWI HE
MeHee 2/3 Bceil paboThl WM JAOMYyCTWI He Oosiee OgHOW TpyOoil OMIMOKK U JBYX
HEJI0YeTOB, HE OoJjiee OHOM IpyOOi M OIHON HerpybOoi omuOku, He Oojee Tpex
HErpyObIX OIMMOOK, OAHONU Herpyooi. OOyJarOIIMIACS 3aTPYIHAETCS C MPaBUIHBHON
OLICHKOM MPEIJIOKEHHOM 3a]]auu, 1ae€T HEMOJIHBIN OTBET, perieHo 55% 3agau

(MeHee 4 0ayuIOB) — CTaBUTCA 3a padOTy, €CIIM YMCIIO OIIMOOK U HEHOYETOB
NPEBBICKIIO HOPMY ISl OLIEHKH 3 WITK MPaBHJIBHO BBIITOTHEHO MeHee 2/3 Bceld padoThI.
OOyuaronuiicsi 1aeT HEBEPHYIO OIIEHKY CUTYaIuH, perieHo menee 50 % 3amau.

6.3. 3aueTHBIEe BONPOCHI

OO6m1as xapakTepuCTUKa CTPYKTYPbl HOHHBIX PACILJIaBOB.

2. DNEeKTpOoaHbIC TMOTCHITMAIBI B MOHHBIX paciiaBax. OOImas xapakTepuCTHKa
JJEKTPOXUMHUYECKUX CHCTEM M DJIEKTPOAHBIX NOTEHIMAIOB B HOHHBIX
pacriaBax.

3. BiusHHE KHUCIOTHO-OCHOBHOTO B3aWMOJCHCTBHUS Ha JIACKTPOXUMHUYECKYIO
KMHETUKY B HOHHBIX pacijiaBax.

4. Knaccudukamuss dJICKTPOJAOB NPUMEHSIEMBIX B HOHHBIX pacIljiaBax.

Merammdeckue 37€KTpOoabl MepBoro poaa. Hemeramnmueckne 351€KTpOAbI

oOpaTUMBIE 110 OTHOIICHHUIO K KATHOHY. BOOPOMHBIN AIEKTPOI.

[110THOCTH ¥ MOJIBHBIM O0OBEM MOHHBIX PACIUIABOB.

6. TamommHbple dJekTpoma mepBoro  poaa. KucIopomaHbIii  3JIEKTPOSL.

CnenuanbHble Ta30BbI€ AJEKTPOAbL. XalbKOT€HUAHBIE 3JEKTPOAbI EPBOTO

pona.

Bs13k0CTh MOHHBIX PACTIIIABOB M METO/IbI €€ U3MEPEHHIA.

8. OKuCIHTENbHO-BOCCTAHOBUTEIBHBIE SJEKTPOABI. [ alOWIHBIC AIIEKTPOIBI
BTOPOT'O poOJa.

9. DneKTpOnpPOBOJHOCTh HOHHBIX PACIUIABOB M METOJIBI €€ M3MEPCHHIA.
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10.BbicokoTeMnepaTypHbIi AIEKTPOXUMUYECKUA CUHTE3 B MOHHBIX pacIulaBax.

11.Yucna nepeHoca U METO/AbI UX ONPEIEICHUS.

12.CpaBHuTenbHass  OLEHKAa BEJIWYMH  DJIEKTPOAHBIX  MOTEHLHAJIOB B
PaCIUIaBJICHHBIX TaJOT€HUHBIX CUCTEMAX.

13.00mas  xapakTepuCTUKa TaJlbBAaHMYECKUX DJJIEMEHTOB C HOHHBIMU
pacruiaBamMu.

14. JIBOMHOM 3EKTPUUECKHUI CIIOM B MOHHBIX paCIlIaBaXx.

15.KoHUEHTpallMOHHbIE TAIbBAHUYECKUE IIEMEHTBI.

16.20eKTpoIUTUYECKOE TTOYUEHHUE JIETKUX METAJIIOB.

17. Xumudeckue rajibBaHUYECKUE TETH.

18.Teopus Ecuna-CoTHukoBa.

19.CrneunanbHble BUIbI BBICOKOTEMIIEPATYPHBIX TAIbBAHUYECKUX 3JIEMEHTOB.

20.0c0o6eHHOCTH ANEKTPOXUMUYECKON KHHETUKN B MOHHBIX pacIiiaBax.

21.271eKTpONUTHYECKOE TTOTYUYEHUE TAKEIbIX METAIIOB, HE BbIACISIOMINXCS U3
BOJIHBIX PACTBOPOB.

22.91eKTPOXUMHUYECKOE MOTyYCHHE HEMETAJIIOB.

23.U3mepenne DJIC BBICOKOTEMIIEpATYpHBIX SYEEK C pacIUIaBIICHHBIMU
COJIEBBIMU DJICKTPOIUTAMH.

24.TlonyyeHue U3 MOHHBIX PACIIABOB METAJUTUYECKUX CILIABOB.

25.CTpyKTypa KaTOJIHBIX OcCaaKkoB. MoHOKpucTauibl. JI€HAPUTHBIE OCAIKH.
[TopomikoBeie ocaaku. CIUIONIHBIE OCAIKH.

26.®a3oBoe  MepeHanpsHDKeHUE TMPU  AJIEKTPOOCAXKACHHUM  METauiIoB M3
PaCIUIaBJICHHBIX COJEH.

2. XpOHOIIOTEHIIMOMETPHUS PACILIABOB.

28.KuneTrka 10CTaBKM BEUIECTBA K JIEKTPOY.

29.JIBOMHOM AJEKTPUUECKUN CIION B MOHHBIX pacIliaBax.

30.Meron OJC nanga u3ydeHHs] TEPMOAMHAMHUKHA BBICOKOTEMIIEPATYPHBIX
peaKIuu.

31.JInddy3rnoHHBIC MOTEHIINAIBI B COJIEBBIX pacIliaBax.

32.25eKTpobl CPaBHEHHUS B MIOHHBIX pacIuiaBaxX. XJIOPHBIN 3JIEKTPO/I.

33.KBasupemierounas mojenb. Jpipounas monens. Kpucrammnyeckas MOeb.

34.Mopenb MONMMAPUUECKUX ABIPOK. Mojenb cBobogHOrOo 0Obema. Mopenb
Pa3IUYHBIX CTPYKTYP.

35.TemnepaTypHasi 3aBUCUMOCTb JJIEKTPONPOBOJHOCTH M €€ CBS3b C
BS3KOCTBIO.

36.CepeOpsiabrii snextpon. [lmatuHOBBIM dnexTpon. Harpuesbrit smekTpo.
Kucnopoanslii 351EKTpO CpaBHEHUS.

37.0 HyJEBOM DIJIEKTPOJIE B DJEKTPOXMMHUU HOHHBIX PACIUIaBOB W mpobiema
aOCOJIIOTHBIX AJIEKTPOIHBIX TOTEHIIUAIOB.

38.Biusiarie pa3nudHbIX (AKTOPOB HA BEIMYUHBI DJICKTPOJTHBIX MTOTCHITUAIOB B
paCIIaBJICHHBIX XJIOpUAAX

39.I'anmpBannveckue nenu Jlanuensa-SAkoou.

40.EMKOCTH TBOWHOTO AJIEKTPHIECKOTO CIIOSI.

41.Kosppuuuentst nuddy3un HOHOB B paciuiaBe.



42.BnusiHUe YCITOBUN 3JIEKTPOJIM3a HA CTPYKTYpPY OCAJIKOB: COCTaB pPACILIaBa;
KOHLEHTpalMsl pa3psDKaloUMXcsl HOHOB; KaTOJHAas IUIOTHOCTh TOKa;
MaTtepHuall U CTPYKTypa MOJJIOKKH; TEMIEpaTypa.

43.3aBucUMOCTh (pAa30BOTO TMEpPEHANpPSIKEHUsI OT IUIOTHOCTU TOKa. Bpems
JTOCTH)KCHUS MaKCUMAaJIbHOTO TePeHANPSKEHUS.

44 KuHeTHKa 3JIEKTPOOCAKICHUS U3 KOMIUICKCHBIX paciuiaBoB: Auddy3noHHas
KUHETUKA;  pEeaKIMOHHas  KUHETHKa;  3aMeJIeHHas  JUCCOLMALIMS
KOMILIEKCOB.

45.KommuiekcooOpa3zoBaHue B PacIUIaBIEHHBIX COJISIX.

6.4. KomnbloTepHoe TecTUPOBaHHe
(He npedycmompeno no yueOHoMy NiaHy)

6.5. Jxk3aMeHallHOHHbIE BONPOCHI
(He npedycmompeno no yuebHoMy niamy)

7. YHEBHO-METOJUMYECKOE OBECIIEHEHUE JUCLHUITUIMHBI

7.1 OcHOoBHAas JUTEpaTypa

1. 3aiikoB HO.IL., Illypor H.U., Cy3naneueB A.B. BricokoTeMnepaTypHas
anekTpoxumust Kanbiusa. — ExarepunOypr: PUO YpO PAH, 2013. — 200 c. [Da.
pec.]

2. CrenanoB B.Il. OcHoBHBIE BOMPOCHI 3JIEKTPOXUMHH PaACIIaBICHHBIX
coneit. Ekarepunbypr: PO YpO PAH, 2012. — 292 c. [3:1. pec.]

3. Muomangp ®., Canku C., Onebep I1., Meamne-Peno P. Dnekrpoxumus. -
M.: Texnocdepa, 2008. - 360 c. [1. pec.]

4. OUBMKO-XMMHUYECKHE OCHOBBI JJeKTpoxumuu: Yuebnuk / FO.S.
Jlykomckuit, FO.J[. T'amOypr — Honronpyausiii: U3natensckuii JJom «HTEMIEKTY,
2008. - 424 c. [Omn. pec.]

5. DIEKTpOXMMHUS pacCIIaBICHHBIX COJICH [DIEKTpOHHBIN pecypc]: yueOHo-
Merogudeckoe mocobue/ FO.II. 3aiikoB [m aAp.].— DIEKTPOH. TEKCTOBBIC
nanuble.— ExarepunOypr: Ypansckuii (enepanbupiii yauBepcuter, 9bC ACB,
2014.— 88 ¢.— Pexwum nmoctyma: http://www.iprbookshop.ru/68317.html.— 3BC
«IPRbooks»

6. KourponpHbie 3amaHWsi W TeCThl 1O Kypcy «Teoperuueckas
ANEKTPOXUMUS» [DNEKTPOHHBIN pecypc]: MeToaudecKknue yka3aHus/ — DJIEKTPOH.
TeKcTOBBIE naHHbIe.— Kazanb: Ka3zaHCKMI HaMOHAJIBHBIA HCCIECIOBATCILCKUN
TexHoJiorndeckut  ynusepcuter, 2015.— 44 c— Pexum pocryna:
http://www.iprbookshop.ru/63690.html.— 5BC «IPRbooks»

7.2. lonoTHUTEIbHAS JIUTEPATypa
1. Jenumapckuit FO.K. MoHHbIE paciuiaBbl B COBPEMEHHOM TEXHHKE. - M.:
Meramnyprus, 1981. — 112c¢.
2.  bapabomkun A.H.  DOnexkTpokpucramimzanus  METaUIOB U3
pacmuiaBieHHbIX conel. - M.: Hayka, 1976. - 280c.



3. Hemumapckuii FO.K. Xumus noHHbIX pacminaBoB. - Kues: Hayk. nymka,
1980. — 328c.

4. [Hemnmapckuii [0.K., bapuyk JLII. IlpuknagHas Xumus HMOHHBIX
pacmiaBoB. - Kues: Hayk. nymka, 1988. — 192c¢.

5. TymanoBa H.X., bapuyk JLII. I'anpBaHHuYEeCKHE TOKPBITUA W3 MOHHBIX
pacmiaBoB. - Kues: Texnuka, 1983. — 165c.

6. Bonkos C.B., I'pumienko B.®., Jenumapckuit 10.K. Koopaunannonnas
XUMHUSI COJIEBBIX paciiaBoB. - Kues, Hayk. nymka, 1977. — 332c.

7. Ctpoenue pacraiieHHbIx conieil. [log pen. E.A. Ykme. - M.: Mup, 1966.
—431c.

8. llaTanos A.5l. BBenenue B 3J€KTPOXUMHUYECKYIO TEPMOJIMHAMHUKY. - M.:
Bricmias mkona, 1984. — 215c.

9. CmupHoB M.B. DnexTpoaHble MOTEHIMANBI B PACIUIABICHHBIX XJIOPUAAX.
- M.: Hayka, 1973. — 248c.

10. baiimakoB [O.B., BettokoB M.M. DneKkTposin3 paciijiaBI€HHbIX COJNEH. -
M.: Merannyprus, 1966. — 566¢.

11. Henumapckuii FO.K. DnexkTpoxumusi HMOHHBIX paciuiaBoB. - M.:
Merannyprus, 1978. — 248c.
12. BaiipamoB B.M. OchHoBbl »snekTpoxumuu. - M.: WM. Ilentp

«Axanemus», 2005. — 240c.
13. Mopauesckuit A.I'., IOpkunckuii B.II. BsicokoremnepatypHas
saekTpoxumust: YuedHnoe nmocodbue. — JI.: uza. JIIH, 1985. — 84 c.

7.3. UHTepHeT-pecypcehbl
CnpaBounas npaBoBas cuctema «["apant». URL.: http://www.garant.ru.
2. CrpaBounast mpaBoBas cucreMa «Koncymprantllmoc». URL: http://www.
consultant.ru
NpogheccuonanbHble NOUCKOBble CUCEMbL:
3. TTonHOoTEKCcTOBAass 0a3a JTAHHBIX ScienceDirect: URL: http://www.
sciencedirect.com.
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Bupryanbnsie npubops (virtual instruments) - KOMIIBIOTEPHBIE TPOTPAMMBI,
UCIIOJIHAIONINE, C TOMOINBI0 KOMIIBIOTEpa M OTHOCHUTEIBHO HECJIOKHOTO
obopynoBaHus (aHAIOro-IMMGPOBEIX M IHU(PPOAHAIIOTOBBIX IIpeodpa3oBaTeseH,
JATYMKOB W WCTIOJHUTEIBHBIX YCTPOWCTB), (YHKIHMH pPa3IWYHBIX IPHOOPOB.
BuprtyanbHble TpuOOPHI HCTIONB3YIOT KaK JJIsI 3aMEHBI OOBIYHBIX IPHOOPOB, TaK 1
JUTSL peaNTM3alliy YHUKAIbHBIX H3MEPEHUM, JIJIT KOTOPBIX HET OOBIYHBIX MPHOOPOB.

BuprtyanbHble mpuOOpel B (DH3MKO-XUMHUYECKOM DSKCIIEPUMEHTE MOXKHO
HaiiTh Ha caite: http://pdeis.at.tut.by/
ba3zvl 0annwvix

JIns caMOCTOSTEIIbHOM, WHIUBHIYaIbHON paOOThI, TOATOTOBKH MPOSKTHBIX U
HCCIICIOBATEALCKUX PadOT II0 MEJaroruyeckKoi MpaKTHKE PEeKOMEHIYeTCS
HCTOJIb30BaTh JICKTPOHHO-OMOINOTEUHYIO CUCTEMY (pecypchl HH(POPMALIMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii J1oCTyn K psay MEKIYHApOIHBIX
M3/1aTeNIbCTB U 0a3 TaHHBIX:



http://www.garant.ru/
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm
http://pdeis.at.tut.by/

1. SciVerse Scopus(http://www.scopus.com)

2. DBC IPR BOOKS (http://iprbookshop.ru/)

3. OBC «KoncyabtanT cryaenta» (http://www.studentlibrary.ru)
4. Web of Science (WOS) (http://webofknowledge.com).

7.4. MeToau4eckue yKasaHus K JJa00PATOPHBIM 3aHATHAM
(He npedycmompeno no yueOHoMy NiaHy)

7.5. MeToau4eckue yKasaHus 10 MPOBEJACHUIO PA3JIHYHBIX YU4eOHbIX
3aHATHH, K KyPCOBOMY NPOEKTHPOBAHMIO U IPYTMM BHAAM CaAMOCTOSTEIbHOM
padoThI

Memoouueckue ykazanusa K npAKMu4ecKum 3aHAMUuUAM

[IpakTuueckue 3aHATHS MPEACTABISIOT cO00H 0co0yI0 (hopMy OopraHu3alnuu
y4eOHOro mpoliecca, B XO0J€ KOTOPOrO CTYACHT IOJKEH NPUOOpPEeCTH yMEHHs
nojy4yaTh HOBBIE Yy4YeOHBIE 3HaHHWS, WX CHCTEMAaTH3UPOBATh, OINEPHPOBATH
0a30BBIMH  TIOHSATHSAMH W TEOPETUYECKUMHU  KOHCTPYKIHMSIMH  Y4eOHOI
TUCIMIUINHBI; PElIaTh TO3HABATEIbHBIC 33/1a4H; JIOTHYHO BBICTPAaWBaTh YCTHHIC U
NUCHMEHHBIC TEKCTHI. lleNbi0 MpaKTUYECKUX 3aHSATHH SBISETCS MPHOOpETEHHE
CTYJICHTaMH HOBBIX 3HaHWH, YMEHHUH © HABBIKOB, HEOOXOIUMBIX IS
npodeccuoHaIbHON e TENbHOCTH, PAa3BUTUE Y HUX TYMAHUTAPHOT'O MBIIICHUS U
MHTEIJIEKTYaIbHBIX CIIOCOOHOCTEN KakK CpefCcTBAa WHIWBUIYAIBHOTO OCBOEHHUS
yuyeOHOM  guciuiuinHbel. Bce 310  TpeOyeT TIIATENbHOM TMOJITOTOBKH K
NPAKTHYECKUM 3aHATHSAM. [Ipy MOArOoTOBKE K MPAKTUYECKUM 3aHSATUSM CIEIyeT
UCIIOJIb30BaTh BCIO PEKOMEHIOBAHHYIO JINTEPATYPy, PA3MEIICHHYIO0 Ha OyMakKHBIX
U DJICKTPOHHBIX HOCUTENSIX. BHayane oOy4aromumcs HEOOXOAMMO 03HAKOMUTHCS
C TUIAaHOM TPAKTUYECKOTO 3aHSATHSA, 3aT€M IMPOYUTATh TEKCThl PEKOMEHOBAaHHOM
JUTEPATypbl U HATH MHPOPMAILINIO, HEOOXOIUMYIO JJII MTUCBMEHHOTO OTBETa Ha
MIOCTaBIIEHHBIE BOTIPOCHI.

Oco060€ MEeCTO B CTPYKTYpE MPAKTUIECKOTO (CEMUHAPCKOT0) 3aHATHSI UMEIOT
yueOHble  JTOKJaabl WM pedepaTbl, KOTOPbIE  IO3BOJSIOT  CTYAEHTaM
OPOJAEMOHCTPUPOBATh  3HAHMSI M YMEHHUS, CBSI3aHHbIE C  TBOPYECKOI
CaMOCTOSITETIbHOCTBIO, U B NIEPBYIO OYEPEIb, YMEHUS YUTATh U MOHUMATh Y4eOHbIE
Y Hay4HbI€ TEKCThl, CHCTEMAaTHU3UPOBATh U KOHIENTYaIU3UPOBATh, COIEPIKALUECS
B HHMX 3HAHHMA B COOTBETCTBUU C OINpPEACICHHBIM alropuTMOM. [OTOBSICH K
JOKJIaay, HaJ0 MPOYUTATh PEKOMEHIOBAaHHYIO JHUTEPATypy M COCTaBUTbH IUIAHBI
NPOYUTAHHBIX TEKCTOB, YTO IO3BOJUT COCTaBUTh IUlaH JAokiIaaa. Ha ocHoBe
noknaga numytes pedepatsl. OOs3aTeNbHBIM yCIOBHEM MOATOTOBKH pedepaToB
SBJISIETCS] UCTIOIb30BAHKUE JOTIOHUTEIHHON JTUTEPATYPHI.

Memoouueckue yKazanusa K camocmoamesbHoll pabome.
CamocrosTenbHas padoTa CTYJAEHTOB, IPEIYCMOTPEeHHAs: y4€OHBIM IIJIAHOM
B 00beMe 57 94acoB OT 0OIIEro KOJIUYECTBA YacOB, JIOJDKHA COOTBETCTBOBATH 0OJIEe
r1yOOKOMY  YCBOEHHIO HM3y4aeMoOro Kypca, dhopmMupoBaTh HaBBIKH
HCCIIEIOBATEILCKOM pabOThl M OPUEHTUPOBATH CTY/ICHTOB HAa YMECHHE MPUMEHSThH
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TEOPETUYECKUE 3HAHWS Ha TIPaKTUKE. 3aJaHus JII CaMOCTOATEIBHOW DPaOOTHI
COCTaBIIIIOTCS TIO pasluejaM W TeMmaM, [0 KOTOPhIM HE MPeTyCMOTPEHBI
ayIUTOPHBIE 3aHATUSA, JUOO Tpedyercsi JOMOJHUTENBLHO MpopadoTaTh W
MPOAHATU3UPOBATh pPAacCMATPUBACMBIN TIPEMoOJaBaTeIeM MaTepual B 00beMe
3aITaHUPOBAHHBIX YaCOB.

OpraHuzanust caMOCTOSTEILHOW pabdOTHl CTYJAEHTOB OCYIICCTBIISICTCS TI0
TPEM HAIPABIICHUSIM

* OTIpeJIeNICHNE TIEJIH, IPOTPaMMBI, TJIaHA 3aJIaHUS WU PaOOTHI;

* CO CTOPOHBI TPENOAABATENSI CTYJACHTY OKa3bIBAETCS MOMOIIb B TEXHUKE
U3YYCHHSI MaTepuana, Toa00pe JIMTepaTyphl JJIsi O3HAKOMIICHHS M HAIMCAHUS
KypcoBoi paboThl, pedepara;

KOHTPOJIb YCBOCHHMSI 3HAHUMW, NMPHOOPETCHHsI HABBIKOB IO JTUCIUIUIMHE,
OIICHKA BBITIOJTHEHHOW KOHTPOJIBHOW U KYPCOBOM PaOOTHI.

DopMBI CaMOCTOSTEIBHOW PabOThI CTYACHTOB - ATO NMHUCHMEHHBIC PaOOTHI,
U3YYCHHE JINTEPATYPhI U MMPAKTUUYCCKAS ICITCIbHOCTD.

CaMOCTOSITCIBHOE HM3YyYCHHE JIUTepaTypbl MOXXHO TOJPa3lciuTh Ha
OTJICIbHBIC BUJIBI CAMOCTOSATEIBLHON paOOTHI:

o u3ydcHre 0a30BOM JTUTEPATYPHI - YUSOHUKOB U MOHOTpaduii;
U3YYCHHE JIONOJHUTEIBHOM JIUTEPATYPHI;

NEPHOTUICCKUX M3TaHUH,
CHEIUATM3UPOBAHHBIX KHUT, TPAKTUKYMOB;
KOHCIIEKTUPOBAHUE N3YYEHHBIX UCTOYHUKOB.

CamocmosmenvHas paboma SBISAETCS OJHAM €3 BHAOB y4eOHOMU
JESTENBHOCTH OOYYAIOMIMXCSA, CHOCOOCTBYET PAa3BUTHUIO CaMOCTOSATEIbHOCTH,
OTBETCTBEHHOCTH M OPraHW30BAHHOCTH, TBOPYECKOI'O0 TMOJXOAa K PEIICHUIO
npobjeM ydeOHOro H nMpodeCCHOHAIBHOTO YPOBHS.

CamocrosiTenbHas paboTa MPOBOJAUTCA C LIETBIO!

O O O O

o CHCTEMATHU3aLMU U 3aKPEIUVICHUS MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN
U TIPAKTUYECKUX YMEHUN 00Yy4aronnuxcs;

o yrayOJaeHUs U pacliupeHusl TEOPETUIECKUX 3HAHUIA;

o dbopMupoBaHUS YMEHUI UCTIOIB30BaTh CICIIHAIBHYIO TUTEPATYPY;

o pa3BUTHS  TO3HABATEIBHBIX  CIIOCOOHOCTEH U aKTMBHOCTHU
00y4JaromuXcs: TBOPUECKON HHUIIMATHBBI, OTBETCTBEHHOCTH U OPTaHN30BAaHHOCTH;

o dbopMHUpOBaHUS CaMOCTOSITEIBHOCTH MBIIUICHUSA, CIIOCOOHOCTEH K
CaMOpAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIIN3aLINHY;

o Pa3BUTHS UCCIEA0BATEIBCKUX YMEHUMU.

AyauTopHas CcaMOCTOsITeIbHAs padoTa 1O YyYeOHOW JHUCHMIUIMHE Ha
y4eOHBIX 3aHATHIX IO/ HEITOCPEACTBEHHBIM PYKOBOJACTBOM IIPEToJaaBaTeIsl M IO
ero 3ajgaHuio. BHeayauTopHas caMocTosTelbHass padoTa BBIMOJHAETCS IO
3aJJaHUIO TIperojiaBaTess 0€3 ero HeMmoCpPeACTBEHHOTO yYacTHs.

Buael 3amanuii a8 BHEAyAUTOPHOM CaMOCTOSTEILHOM paboOThI, HX
colepKaHUE M XapaKTep MOT'YT MUMETh BAapUATHBHBIA U Ju(dEpeHIINpOBaHHBIN
XapakTep, YYUTBIBaTh CHeNU(PUKY H3ydyaeModW  ydeOHON  JUCIHUIUIMHBI,
WHIUBUYaJIbHBIE OCOOCHHOCTH 00YyJaIoIIerocs.



KoHTpone camocrosiTenbHOW  pabOThl M OLIEHKA €€  pe3ysbTaToB
OpraHu3yeTcsl Kak eIMHCTBO ABYX (popMm:

- CAMOKOHTPOJIb U CAMOOLIEHKA 00y4arolerocs;

- KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI MPENOAABATEIIS.

Opranusys caMOCTOSITEIbHYIO PabOTy, HEOOXOIMMO MOCTOSIHHO 00y4aTh
CTYJICHTOB MeToAaM Takou pabotel. [lakeT 3amaHuii il CaMOCTOSTEILHOM PabOThHI
cleayeT BbLAABaTh B HAdalle CEMECTpPA, ONPENEINB IPEACIbHBIE CPOKH HX
BBITIOJIHEHUSA M CAaud. 3aJaHus JJi CaMOCTOSITEIbHOM paboThl IKEJaTEIbHO
COCTaBIIATh U3 00s13aTeNIbHON U (haKyIbTaTUBHOM YaCTEeu.

Opranuzanys ¥ OCyUIECTBICHHE KOHTPOJS 3HAHWWA CTYAEHTOB IO pa3leily
«CamocrosarenpHas paboTa» MPOBOAMUTCS BO BHEYPOUHOH QopMe Mo cucreme
ompoca, Oecen, OpraHM3alid W TPOBEJACHUM KOHTPOJBHBIX paboT W
KOJUIOKBUYMOB, @  TakXe€  JOMNOJHUTEIBHOMY  HW3YyYEHHIO  COJIEpPKAHUS
NEPUOJUYECKUX U3AaHUI MO MpolIeMaM U3yUyeHUs JaHHON NUCIMUILTAHBI.

Oo0pa3oBaTesibHbIE TEXHOJOTHU

Jlist peanu3aiy O3HABATEIILHOW M TBOPUYECKOW aKTUBHOCTH CTYACHTOB B
y4eOHOM TpoIlecce HCIONB3YITCS COBPEMEHHBIE 00pa3oBaTelbHbIe TEXHOJIOTHH,
JIAIOUIME BO3MOXKHOCTH TMOBBIIIATH KayecTBO oOpa3zoBaHus, Ooiee 3()PeKTuBHO
UCTIOJIh30BaTh y4eOHOE BPEMsI U CHIKATh JOJIIO0 PEIPOIYKTUBHON NEATEITHHOCTH
yyaluxcsi 3a CYeT CHIDKEHHUS BPEMEHH, OTBEICHHOIO Ha BBIIIOJIHEHHE
CaMOCTOSTEIILHOM paboTHI.

bonbiioe  BHUMaHuE  yAENSETCS  UCIOJNB30BAHUIO  COBPEMEHHBIX
NEeJarortueckuxX TEXHOJIOTHM, OCHOBAaHHBIX Ha HCIIOJIBb30BAHUU TEPEIOBBIX
MHHOBAIIMOHHBIX  TEXHOJIOTMM B mpemnojaBaHuu  aucuuiuimHbel.  [lox
WHHOBAIIMOHHBIMU METOJaMU B BBICIIEM NpodecCHOHAIBHOM 00pa30BaHUU
NOHUMAIOTCS  METO/bl, OCHOBAaHHbIE HA  HCIHOJB30BAHUM  COBPEMEHHBIX
JOCTIDKEHUH HayKu W WHGOPMAIMOHHBIX TEXHOJOTHH B oOpasoBaHuu. OHH
HAIPABJICHBI HA TOBBIIICHWE Ka4eCTBa MOJATOTOBKU ITyTEM Pa3BUTHS y CTYACHTOB
TBOPUYECKHX CIOCOOHOCTEH M CaMOCTOSITEIbHOCTH (METOABI TMPOOJIEMHOTO H
MIPOCKTHUBHOTO OOYUYEHUs, MCCIEIOBATEIIbCKAE METOJbI, TPCHUHTOBBIE (HOPMBI H
T.J.).

Hcnonbp3oBaHue COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTUHA B y4eOHOM
MPOLECCE TTO3BOJISIET:

- CcoyeTaTh BBICOKYIO JKOHOMHYECKYI0 3(PGEeKTUBHOCTH M THOKOCTH
y4e0HOTO Tpolecca;

- HIMPOKO HCIIOJIb30BaTh MH(POPMALIMOHHBIE PECYPCHI B YU€OHOM IpoILIecce;

- CYIIECTBEHHO PACHIMPUTH BO3MOKHOCTH TPATUITMOHHBIX (hOPM 00yUEHUS;

- O3BOJISIET peaTn30BaTh HOBBIE A (PeKTUBHBIE (HOPMBI OOYICHHUS.

PaGoThl MO BHEAPEHHUIO W MCIOJIB30BAHUIO COBPEMEHHBIX WHHOBAIIMOHHBIX
TEXHOJIOTUI 00YYEHUS MTPOBOISATCS B HECKOJIBKUX HAMTPABICHUSX:

- CO3/IaHHE COBPEMEHHOT0 Y4eOHO-METOJIMYECKOr0 O0ecTedeHUsl yI4eOHOTO
mpolecca M COBEPUICHCTBOBAHME OpraHM3aldd y4eOHOro Tmpolecca IIyTeM
BHEJI[PEHUE HOBBIX TEXHOJIOTMA OOy4YeHHs, B TOM YHCJIE JTUCTAHIIMOHHBIX
oOpazoBatenbHbix TexHonorui (1O0T);



- NPOrpaMMHO-TEXHHYECKOE oOecredyeHne Yy4eOHOro rmpomecca ¢
HCII0JIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUN 00YyUEHHUS;

- nosbimieHne kBamuukauuu [IIIC u YBII B obnactu pa3zpaboTku
COBPEMEHHOI'0 y4€OHO-METOJUYECKOr0 OOECIEeUeHUsT M HCIOJIb30BAaHUS HOBBIX
TEXHOJOTUN 00y4YeHUS;

NHHOBallMOHHBIE METO/BI, UCIIOJIb3yEMbIE€ B 00pa30BaTEeIbHOM IIpoLiecce:

1. Ucnonb3oBanue nH(GOPMAIIMOHHBIX PECYPCOB U 0a3 3HAHUM.

2. IlpuMeHeHHE SJEKTPOHHBIX MYJIbTUMEIUUHBIX YYEOHHMKOB M Yy4EOHBIX
IOCOOUH.

3. OpueHTanus cojaepaHUsl Ha JIy4IIMe OTEUECTBEHHbIE M 3apyOeiKHbIe
aHaJIoru 00pa30BaTEIbHBIX IPOrPAMM.

4. TlpuMeHeHue NpeANPUHUMATENbCKUX UIEH B COIEPKAHUU KYyPCOB.

5. Wcnonp3oBanue MmpoOIeMHO-OPUEHTUPOBAHHOTO MEXAUCIUIUIMHAPHOTO
NOJIX0/1a K U3YyUYEHUIO HayK.

6. [IpuMeHeHne aKTUBHBIX METOJIOB OOYUEHHSI, KKOHTEKCTHOT'O 00yUYEHUS» U
«00y4eHHMsI Ha OCHOBE OTIBITAY.

7. Wcnonb3oBaHWE METOJOB, OCHOBAHHBIX HAa HW3YYEHUU MPaKTUKH (case
studies).

8. MHcnonb3oBaHWE NPOEKTHO-OPTaHW30BAHHBIX TEXHOJIOTUH O0O0y4YeHUs
paboTe B KOMaH/Ie HaJl KOMIUIEKCHBIM PElICHUEM MPaKTUYECKUX 3a/1a4.

Bce 310 mosBomsier CTydeHTaM — OpraHuM3oBaTh M IPOBOJAUTH HAYYHO-
UCCIIEZIOBATEIbCKYIO JIEATENbHOCTh M IPEJIOJaraeT BBINOJIHEHHE paboT 1o
U3yYEeHHBIM pa3jeaM M MHTepecaMm, a TakkKe MPOSIBICHUI0 TBOPYECKHUX
CHOCOOHOCTEN U CaMOCTOSITEILHOCTH CTY/I€HTOB.

IMexarornyecku JdocTuraemspie pe3yjabTaThl

TEXHOJOTHH

[Ipo6nemHoe oOyuenue [Co3gaHue B Y4eOHOM JACATEIBLHOCTH  MPOOIEMHBIX
CATyallUll W OpraHHU3alMs aKTUBHOM CaMOCTOSITEIBbHOU
NEeSTENbHOCTH  CTYICHTOB 10 WX pa3pelieHuio, B
pEe3yNbTaTe YEro MPOUCXOAUT TBOPUYECKOE OBIIAJICHUE
BHAHWSIMHU,  YMEHHUSMH,  HABBIKAMH,  Pa3BUBAIOTCS
MBICIIUTEIILHBIE CTIOCOOHOCTH.

Pa3sHoypoBHEBOE Y npenojaBaTensi MOSABISIETCS BO3MOXKHOCTb IOMOTaTh
o0yueHue cmabomy, yaensTh BHUMaHWE CHJIBHOMY, peaanu3yeTcs
PKETAaHWE CWJIBHBIX ydaluxcs ObIcTpee U TIIyOxke
npoJaBUTaThcsi B oOpa3zoBaHuu. CuUiIbHBIE Yyyaluecs
VTBEPKIAIOTCSI B CBOMX  CIIOCOOHOCTSX,  clla0bIe
MOJIy4al0OT BO3MOKHOCTb HCHBITHIBATh YYEOHBIN ycrex,
MOBBIIIAETCS YPOBEHb MOTUBALINYU YUEHbSI.

[IpoextHble  MeToabl [PaboTa MO JaHHOM METOAMKE [J1aeT BO3MOXKHOCTD
o0y4eHus Pa3BUBATh WHIWBHUIYaJbHbIE TBOPYECKHE CIIOCOOHOCTH




CTY/ICHTOB, Oonee OCO3HAHHO  MOJXOJIUTh K
npoQeCcCUOHATTEHOMY u COIMATIBHOMY
CaMOOTIPEICIICHHUIO.

lccrienoBaTenbCKue JlaeT  BO3MOXHOCTH  CTYJGHTaM  CaMOCTOSITENIBHO

METO/Ibl B 00y4EeHUU

MOMOJIHATH CBOM 3HAHMS, TIyOOKO BHUKATh B U3y4aeMyO
npo0sieMy M IPEeIoiaraTh MyTu €€ PeleHus, YTO BaXKHO
npy (OPMUPOBAHUU MHUPOBO33PEHUS. DTO BAXKHO IS
OMpeJeNeHUs] HWHIWBUIYAIbHOW TPAEKTOPUU Pa3BUTHS
Ka)KJI0TO CTYJEHTA.

TexHomorus

MCIIOJIb30BAHMS B
00y4eHUH UTPOBBIX
METOJI0B: POJIEBBIX,
NIENOBBIX, W JAPYTHUX
BUJIOB 00 y4aOIINX UTP

Pacimimpenne Kpyrosopa, pa3BUTHE I103HABATEJIbHOU
nesTenbHOCTH, (OPMHUPOBAHUE ONPEEICHHBIX YMEHUN U
HABBIKOB, HEOOXOIUMBIX B MPAKTUYECKOMN JEATEIBHOCTH,
pa3BUTHE O0IIEYYeOHBIX YMEHUI U HaBBIKOB.

OOyueHue B |[COTpYIHHYECTBO TPAKTyeTCs KaK HIesS COBMECTHOU
COTPYHUYECTBE pa3BHBAIONICH JIEATCILHOCTH B3POCIBIX W TIOJPOCTKOB,
(KoMaH THas, CyTbh MHJIMBHIYAJIBHOTO MOAX0Ja B TOM, YTOOBI UATH HE
rpymnmnoBas paboTa) 0T Y4eOHOTO MpeaMeETa, a OT JUIHOCTH K MIPEAMETY, UIATH
OT TeX BO3MOXHOCTEH, KOTOPBIMH  pacrojaract
CTYJICHT, IPUMCHSTh TICUXOJIOTO-TIearOT MY CKHUE
TUArHOCTUKH JTUIHOCTH.
JIMCTaHITMOHHBIC [TpumeHeHne UH(GOPMAITMOHHBIX u
oOpa3oBaTeIbHbIC TEIICKOMMYHHKAITMOHHBIX TEXHOJIOT M pH
TCXHOJIOTUHU OIOCPEIOBAHHOM (Ha PACCTOSHHUM) WM HE TOJHOCTHIO
OIMOCPEJIOBAHHOM  B3aUMOJICHCTBUH  00ydYaromierocs
MO3BOJISIOT pa3BHBaTh WHIWBHUIyaJIbHBIC TBOPYECKUE
CITOCOOHOCTH CTYJIEHTOB, HAYYHUTh MX 00Jiee OCO3HAHHO
MOJIXOJIUTh K MPOGECCHOHATHPHOMY CaMOOIIPEIEICHHIO.
310poBbecOeperatoniye [MIcrmojib3oBaHUE  JaHHBIX  TEXHOJOTHMHA  TO3BOJISIOT
TEXHOJIOTUHU [PAaBHOMEPHO BO BpeMs 3aHATUS PACIIPEACIIATh Pa3TuIHbIC
BB 3aJIaHHi, 4epe10BaTh MBICIUTETTLHYIO
NesSsTeNbHOCTD ¢ (DU3UYECKOM, OMpenesaTh BpeMs Moaaun
CIIOHOTO Y4eOHOTrO MaTepuasa, BBIACIATH BpeMs Ha
MPOBEJICHNE CAMOCTOSITENBHBIX paboT, HOPMATHUBHO
npuMeHaTs TCO, 4TO MaeT MONOKUTEIbHBIE PE3yIbTaThl
B 00yUYCHHH.
Cucremy dopmupoBanme epCOHU(PUITMPOBAHHOTO yderta
MHHOBAIMOHHOM TOCTIKEHUN CTyJICHTa KaK WHCTPYMEHTA
OIICHKU «TOPT(HOIINO»  [earOTHIECCKOM MOIICPKKA COIMAITEHOTO
CaMOOTIPEICIICHHSI, OMPENCICHUS TPACKTOPUU WHIWB.

Pa3BUTHUA THYHOCTH.




B yueOHOM mnpouecce HUCHONB3YIOTCS AKTHBHbIE H HMHTEPAKTHUBHbBIE
(¢opmbl npoBencHUs 3aHATUM: JOKJIAAbl C IMPE3CHTALUEH, aHAIU3 IPE3EHTALUU
COBMECTHO CO CTyIEHTAMH, 3alIATa aBTOPCKUX IPOEKTOB, PEIICHUE
CUTYallUOHHBIX 3aJay, pa300p KOHKPETHBIX CHUTyallud MO TeMaM, BCTPEYd CO
CIIeUAIUCTaMH B 00J1aCTH (PU3HUECKON KYJIbTYPhI U CIIOPTA.

KoMmnbloTepHas cuMyJasinusi: B KOMIIBIOTEDHOM Cpele € IOMOIIBIO
MMEIOIIUXCS  MPOTPAaMMHBIX  CpPEICTB  MOJEIHMPYETCS Ta  WIM  HHAsS
npodeccuoHanpHas (TEXHUYECKas, DJKOHOMMYECKass WIM HHAas) CHUTyalus,
npobiemMa wid 3aaada, mMojaeilb. Ha 3Toil ocHOBe oTpalaThIBaeTCsi NPHUHSATHE
TEXHUYECKUX WU  yhpaBieHyeckux pemenuid. [lpm  sTOM  Tpebyrorcs
CaMOCTOSTEIbHBIN MOUCK U MpopaboTka MHPOPMALMK MO OTIAEIBHBIM BOIPOCAM
TEOPETHYECKOTO Kypca, KOHCYJIbTAllMM NPENOJaBaTENs], B3aUMOJEUCTBUE C
COKYpPCHUKAaMH, CO3/IaHH€ TBOPUYECKUX IPYMI C pacipeaesieHneM (PyHKIMMA U 1p.

WNuTepakTuBHBIE BHICONEKIMU C CcuHXpoHHbIMH ciaiinamu (MBCC)
npeHa3Ha4YeHbl JIJIs TOBBIIMICHHUs KauecTBa U 3(PGEKTUBHOCTU OOyYEHHUS 3a CUET
o0ecreuynBaeMoro MMM BBICOKOTO Kod(duimeHTa mnepeaadyd Meaarorundyeckoro
BO3JICMCTBUS, OKa3bIBAEMOT'0 Ha CTYIEHTOB MPEMNO1aBaTENIEM.

NuTepaktuBHOE 00y4eHHME OCHOBAaHO Ha TMPSMOM  B3aUMOJICHCTBUU
CTYJIGHTOB CO CBOMM OIIBITOM U OIBITOM CBOUX ApPY3€H, TaKk Kak OOJIBIIMHCTBO
MHTEPAKTUBHBIX YIPAKHEHUI 00paIllaeTcsi K OMBITY CAMOTO y4Yallerocs.

AKTHBHBIEe (opMBbI O00yUYeHHUSsI: T]IC YydYalluecs SBISIOTCS ‘‘CyObeKTOM”
oOydeHHMsI, BBIMOJIHSAIOT TBOpPYECKHME 3aJaHUs, BCTYNAlOT B JHAIOT C
npenonasBateneM. OCHOBHBIE METONBI 3TO TBOPYECKUE 3aJaHHUsI, BOIPOCHI OT
CTYZEHTA K IIPENoaBaTelt0, U OT IPENOAABATENS K CTYACHTY.

IMaccuBHbIe (QopMbl 00y4YeHHsI: TJ€ CTYACHTH BBICTYNAIOT B POJHU
“00bekTa” 00yueHUsi, KOTOphIE IOJKHBI YCBOUTH U BOCIPOHM3BECTH MaTepHal,
KOTOpBIA MEpefaeTcss UM MPernojiaBaTeleM - HCTOYHMKOM 3HaHUU. OCHOBHBIE
METO/IbI ATO JIEKLUS, YTEHHE, OMPOC.

8. MarepuajibHO-TeXHUYECKOE OOecneyeHne JUCUUIINHBI.

8.1. JIeKIMOHHBIE 3aHATHUSA:

* AyauTopuM, OCHAIllEHHbIE MYJIbTUMEIUMHOW ammapatypoil (IIpoeKTop, IKpaH,
KOJIOHKH, KOMIIBIOTEP/HOYTOYK).
* JIeKMOHHbIE ayTUTOPUU (JOCKA, MEJI, YKa3Ka)

8.2. [IlpakTtnyeckue/ceMHUHApCKUE 3aHATHUA: AYIUTOPUH, OCHAICHHBIC
MYJIbTUMEIUWHON arnrmaparypou (mpoekTop, JKpaH, KOJIOHKH,
KOMITbIOTep/HOYTOYK). O00opynoBanue Ha Oa3e maboparopuii UHCTUTYTA. Y 4eOHO-
METOJIMYECKHE MaTephalibl B  DJEKTPOHHOHW  (opMe, TPeTyCMOTPEHHBIC
WH(OPMAITMOHHO-TIONCKOBOM  cucTeMol  yHuBepcutera «MHpopManus s
CTYAEHTOBY.
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JUIsl CTYZIEHTOB C OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS CO3JaHBI
CIeIMaNbHBIC YCJIOBHS JUIsI TIOJy4eHHS oOpa3oBaHHs. B Iensx JOCTYmHOCTH
MOJIYYCHHSI  BBICIIETO OOpa3oBaHHWS 1O 00pa30BaTECIbHBIM  IpOrpaMMaM
WHBATUJAAMH ¥ JIMIIAMH C OTPAHUYCHHBIMH  BO3MOKHOCTSIMU  3JIOPOBBSI
YHUBEPCHUTETOM oOOecreduBaeTcs: 1. AJIBTEpHATUBHONW BEpCHEH OQHUIINATHLHOTO
caiita B cetn «MHTepHEeT» mns cmaboBumsanux; 2. IIpucyTcTBHE acCUCTEHTA,
OKa3bIBAIONIETO 00yUaIOMEMyCsi HEOOXOAMMYIO TIOMOIIb; 3.J1Ji1 MHBAJIMIOB U JIHII
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS 10 CIIYXY — JYOJMPOBAaHUE BCIYX
CIIpaBOYHON WH(OpPMAIMU O pacluCaHuM YYCOHBIX 3aHATHH; OOCCICUYCHHE
Ha/JIC)KANTUMU 3BYKOBBIMU CPEJICTBAMH BoOcIpou3BeneHus nHpopmaruu; 4. s
WHBAJIWJIOB W JIMIl C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbS, HMEIONIUX
HapyIICHUS  OMOPHO-ABUTATEIBHOIO  ammapara, CO3JaHbl  MaTepHaIbHO-
TEXHHUYECKUE YCIOBUS OOCCIECUYMBAIONINE BO3MOXKHOCTh OCCHPEISITCTBEHHOTO
JocTyna oOydJaronuxcs B y4eOHbIC TIOMEIICHHS, O0BEKTY MUTAHUS, TyaJleTHBIC U
JApyTHe TIOMCIICHUS YHHBEPCHTETa, a TakkKe NpeObIBaHUsS B YKa3aHHBIX
MOMENICHUSIX (HAIMYWE PACIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U NPYrUX
IPUCTIOCOOJICHU ).



JUCT UBSMEHEHUWH (Jlononnennii)
B pabouyl0 MpOrpaMmy MO JUCIUILIUHE
«BpICOKOTEMIIEpATYPHAS SJIEKTPOXUMHUSI»
1o HanpasieHuto noArotoBku 04.04.01. «XUMUA»

Ha 2023/ 2024 y4eOHbIit rox

Ne OnemeHT (myHkT) PITJ] [lepeyeHb BHOCUMBIX [Ipumeuanue
W3MEHEHUM (JIOTIOJIHEHU)

OOcyxieHa 1 peKOMEH/I0BaHa Ha 3acelaHnu Kadeapbl HEOPraHUIeCKon U
bu3UIeCcKON XUMUN
npoTOKOJ Ne OT « » 2023 r.

3aBeyronuii kadeapoit X.b. Kymixos
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