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COIEPKAHUE

AHHOTanus paboueil mporpamMmsI

1. [lenu ocBOEHUS JUCLUILIMHBI

2. Mecto aucuumiunsl B cTpykType OIIOIT maructpatypsl

3. Kommierennuun obyuaromierocs, GopMUpyeMbIe B Pe3yJIbTaTe OCBOCHUS TUCIUILIIMHBI

4. O0beMm, CTPYKTYpa U CoJlepsKaHue AUCIUTLITMHBI

5. OGpa3zoBareabHbIE TEXHOJIOTHUI

6. YueGHO-MeToInYecKkoe 00ecredeHre CaMOCTOSTEIbHON pabOThI CTY/IEHTOB

7. @OHJ OLIEHOYHBIX CPEJCTB JJISl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHON

aTTecTallly M0 UTOTaM OCBOEHUS JUCLUTIIIMHBI
7.1. IlepedeHb KOMIIETCHIUN C YKa3aHHEM ATAMOB UX (POPMHUPOBAHUS B IPOLIECCE OCBOCHUS
00pa3oBaTeNbHOIN MPOrpaMMbl

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHU

7.3. MeToanyeckre MaTepHalibl, ONPEICIAIOUIMe MPOLEeAYpPy OIECHHUBAHUS 3HAHUM, YMEHUH,

HaBBIKOB ¥ (WJIM) ONBITa JEATENIHOCTH, XapaKTEePU3YIOMIUX dSTambl  (OPMHPOBAHHS

KOMIIETCHIINH.

8. IlepeueHb OCHOBHOM U JIONOJHUTENBHON YueOHOM TUTEpaTyphl, HEOOXOIUMON IS

OCBOGHUS AUCIHUITITUHBI

9. Ilepeuens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTEepHETY,

HEOOXOUMBIX JIJIs1 OCBOCHUS IUCIUTUIMHBI

10. Meroauueckue yka3zaHus i1 00ydaromuXxcsi 10 OCBOSHUIO AUCIHILTUHBI

11. Ilepeuenb nHGOPMALIMOHHBIX TEXHOJIOTUH, HCIIOIb3yEMbIX TP OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca N0 JUCIUILINHE, BKIK0Yasl Ie€peueHb IPOrpaMMHOTO
obecrnieueHus U HH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

12. Onucanue MatepuaIbHO-TEXHHUECKON 0a3bl, HEOOXOAMMOM IS OCYIIECTBICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE



AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

Jucuurnaa «Pu3nyeckas XUMHS MATEPUATIOB U MPOLIECCOB AJIEKTPOHHOU
TEXHUKI» BXOJUT B MOIYJb MPOQUIBHONW HampaBICHHOCTH 0Opa3oBaTeNbHOM
nporpamMmel  OakanmaBpuata no HampaiaeHutro 11.03.04  «Onexkmponuxa u
HaHOodIeKmMmpoHuKay. JlncuuruinHa peanusyercss Ha  (Gu3ndeckoM (¢akynbTeTe
Kadenpoit Unowcenepnas gusuxa.

Coz:ep;xaHHe AUCHUIUIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3dHHBIX C
@LBMKO'XMMM’{@CKMMM u mepMOOMHaMM'-IQCKMMM npoyeccamu noiy4yernus
PA3TUUHBIX Mamepualos QJZGKI’I’ZPOHHOZZ MexXHUKU.

JucnuninHa  HameleHa Ha  (QOopMUpOBaHHE — CIHEAYIOIMIMX  KOMIIETEHIUN
BBINTYCKHUKA: npodeccuoHanbubiX - [IK-1.2, [1K-1.3, ITK-3.2.

[IpenomaBadue AUCITUIUIMHBI MPETyCMaTPUBAET MPOBEACHHUE CICAYIONINX BHJIOB
YUEOHBIX 3aHATUHN: _JleKyuu, 1a00pamopHvle pabomul, camocmoamenvhas paboma
CMYOEeHmos_.

Pabouass mporpamma IHCHMIUIMHBI MPEAYCMATPUBAET IPOBEACHHUE CIEAYIOIINUX
BUJIOB KOHTPOJISL yCIIEBAEMOCTH B (DOPME KOLIOKEUYMA, KOHMPOIbHOU padOmyl_ A
IIPOMEKYTOUYHBII KOHTPOJIb B (POPME IK3AMEHA .

OO0beM IUCHMIUIMHEI 6 3a4ETHBIX €IUHMIL, B TOM YHCJIE B aKaJEMUUECKHUX Jacax 110
BHJIaM y4EOHBIX 3aHITHI

Y4eOHble 3aHATHS dopma
B TOM YHUCIIE: IPOMEKYTOUHOU
§ KoHnTtakTHas paboTta 00y4aromuxcs ¢ npenoaBaTesieM CPC, aTTecTaluu
2 ) 13 HUX B TOM (3auer,
& § g Jlexu | JIa6opar | Hpaxtia | KCP | koncynsT | uncne | AuddepeHIupos
& 2 uu OpHbIE ecKue aruu 9K3aM | aHHBIH 3a4erT,
3aHATUS | 3aHATHS eH 9K3aMeH

7 216 68 34 34 148 3K3aMeH




1. Ilestk ocBoeHMsI AU CIIUTLIHHBI

Henwv uzyuenus oucyunaunvl «Duzuieckas Xumus Mamepuailos u npoueccos
91eKMPOHHOU MeXHUKU» COCTOUT B (popMupoBaHue PyH/IaMEHTAIbHBIX 3HAHUH B
007acTH PUBUKO-XUMHUYECKHUX MPOLIECCOB Pa3pabOTKU MaTepUasIoB JIEKTPOHHOM
TEXHUKU U UX IPUMEHEHHUE JIJIsl PEUICHUS MPAKTUYECKUX 3a71a4 B 00J1acTH
TE€XHOJIOTUH MOJTYYEHHS] MATEPUAJIOB AIEKTPOHHON TEXHUKH.

2. Mecto aucuumiunbl B cTpykrype QOOII 6akanaBspuara

JucuniuinHa « Quauyeckas Xumus Mamepuailos U npoyueccos dJ1eKmpoHHoU
mexHuku» BXOAUT B 0a3oByr0 uyacTh npoddecuonampbHoro mukia b. 3.
oOpazoBarensHoil mporpammbl (PI'OC BO) OGakanmaBpuata 1O HampaBlICHUIO
11.03.04 «DOneKTpoOHUKA U HAHORJIEKTPOHUKA .

3. Komnerenuun ody4arouierocsi, Gopmupyemsblie B pe3yJibTaTe 0CBOCHHUS
AUCHMILUIAHBI (epeYeHb IIAHNPYEMbIX Pe3yJIbTATOB 00yYeHU).

Komnerenuuu dopMynHrpoBKa [Inanupyemble pe3yiabTaTbl O0yUEHUS
komnereHuu u3 @PI'OC | (mokaszarenu JOCTHKEHHS 3aJaHHOT'O YPOBHS
BO OCBOCHHSI KOMITETECHIIN )

[K-1.2. Crniocoben 3Haer:
MPOBOJIUTH - yI1yOJIEHHbBIE 3HAHUSI O CTPYKTYPE,
HUCCJICAOBAaHMUSA IO (U3UKO-XMMHUYECKUX CBOMCTBAX,
MOJACPHU3AIUU KOHCTPYKIHMH U HA3HAYCHUUN
CYLIECTBYIOIIUX U HAaHOMAaTEepPUAJIOB U HAHOCTPYKTYD;
BHCAPCHHUIO HOBbIX - Ha3HA4YCHUC, YCTPOﬁCTBO u
METOJI0B U IPUHITUT IEUCTBUST 000PYI0BAHUS
o0opyIoBaHMs st JUTSL U3MEPEHNS TapaMeTPOB
U3MEpEeHUN HAaHOMATEPUAIOB U HAHOCTPYKTYD;
[IapaMeTpoB - OCHOBHBIE€ METO/Ibl U3MEPECHUN
HaHoOMaTcpualloB U NnapaMCeTpoOB HAHOMATCPHUAIIOB U
HaHOCTPYKTYp HaHOCTPYKTYD;

- TEXHUYECKUIN aHTJIMUCKUH SI3BIK B
00JIacTH HAaHOMAaTEPHUAJIOB U
HAHOTEXHOJIOTHUI;

- TpeOOBAaHUS CHCTEMBI
DKOJIOTMYECKOTO0 MEHEDKMEHTA U
CHCTEMBI MEHEDKMEHTA
MIPOU3BOJICTBEHHOM 0€30MaCHOCTH U
3JI0POBBSI.

Ymeer:

-OIICHUBATh TCXHUYECKUEC U




YKOHOMUYECKHE PUCKH TIPH BHIOOPE
METOJIOB U 000PYIOBAHMS
U3MEpPEHUsI TapaMeTPOB
HAaHOMATEPHUAIOB U HAHOCTPYKTYD;
- paboTaTh Ha U3MEPUTEITHHOM
000pyI0BaHUH B COOTBETCTBHUH C
WHCTPYKITUSMH T10 SKCIUTyaTaIluy 1
TEXHUYECKON JOKYMEHTAILIUEH;
-00€ecreuYrBaTh BHIMOJIHEHUE
TpeOOBAaHUM OXpaHbI TPY/A;
-0(hOpPMIISITH TEXHOJIOTUUYECKYIO
JTIOKyMEHTAIIHUIO.

Bnaneer:

- HaBBIKAaMH aHAJU3HPOBATH
COBPEMEHHOE COCTOSIHUE METOJIOB U
000pyJ0BaHUS U3MEPEHUMN
napamMeTpOB HAHOMATEPUATIOB U
HAHOCTPYKTYP;

- HaBBIKAMU OIIEHUBATh PUCKHU
BHEJIPEHUSI HOBBIX METOJIOB U
000pyJ0BaHUS U3MEPEHUMN
napamMeTpOB HAHOMATEPHUAJIOB U
HAHOCTPYKTYP;

- HaBBIKAMHU BHEJIPUTH U
KOHTPOJIMPOBATh KaueCTBa HOBBIX
METO/IOB H3MEPEHUS MapaMeTpOB
HAHOMATEPHAIOB U HAHOCTPYKTYP

[MK-1.3.

Cnocoben
IPOBOJIUTH
WCCJICIOBAHMS TIO
MOJICpHH3AITAN
CYIIECTBYIOIINX U
BHEJIPCHUIO HOBBIX
MIPOIIECCOB H
000py1I0BaHUs 1151
MoaupUKaIIN
CBOKCTB
HAaHOMAaTEPHAJIOB U
HAHOCTPYKTYP

3Haer:

- Ha3HAYEHUE, YCTPOMCTBO U
MPUHLINN JEUCTBUS 000pYI0BaHUS
JUTIst MOJTU(PUKAIIMU CBOMCTB
HAaHOMAaTEepPUAJIIOB U HAHOCTPYKTYP;
- OCHOBHBIE METOIbl MOAU(UKAITUU
CBOVCTB HAHOMATEPHUAJIOB U
HaHOCTPYKTYD;

- mpaBwiia 0OPMIICHHUSI
TEXHOJIOTUYECKON IOKYMEHTAIIWH;
- TCXHUYECKUM aHTJIMMCKHUM S3bIK B
00J1aCTH HAHOMATEPHUAJIOB U
HAHOTEXHOJIOTHIA;

Ywmeer:

-OLICHUBATh TEXHUYECKHUE U




SKOHOMUYECKHE PUCKH IPH BBIOOPE
METO/IOB ¥ 00OpYAOBaHUS JJIsI
MOAU(DHUKAIIMN CBOWCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYD;
- IPOBOJIUTH UCCIEA0BAHUS MO
MOJICPHH3ALIMHU CYIIECTBYIOUIUX U
BHEJIPEHUIO HOBBIX IPOLIECCOB U
000pyA0BaHUsl 111 MOJIU(UKAIIUN
CBOMCTB HAHOMATEPHUAJIOB U
HaHOCTPYKTYP.

Bianeer:

- HAaBBIKAMU aHAIIM3UPOBATH
COBPEMEHHOE COCTOSIHUE METOJI0B U
000pyaoBaHusI MOAUGBUKAITUN
CBOMCTB HAHOMATEPUAJIOB U
HAHOCTPYKTYP;

-OLICHUBATh PUCKH BHEJPEHUS
HOBBIX METO/I0B U 000PYAOBAHHUS
TUTst MOAM(UKAIIUU CBONCTB
HAaHOCTPYKTYD;

-pa3pabaThIBaTh TEXHUYECKUE
3a/laHusl Ha MPOBEJIEHUE padoT Mo
MOJIEpHU3AIMU 000PYI0BAHUS U
o0ecreueHrne HOBbIX MOJIU(PUKALINU
CBOVCTB HAHOMATEPHUAJIOB U
HAHOCTPYKTYD;

- HAaBBIKAMU BHEJIPUTH U
KOHTPOJIMPOBATh KAYECTBA HOBBIX
METO/IOB J1J1s1 MOAU(UKAIIUU CBONCTB
HAHOMATEPHUAJIOB U HAHOCTPYKTYP.

[1K-3.2.

Cnocoben
pa3paboTath
MOATOTOBUTH
(GYHKIIMOHATEHOTO
OTIHICaHUs,
WHCTPYKIIUU 10
THUIIOBOMY
MCIIOJIb30BAHUIO U
Ha3HAYCHHUIO

15631 (15041
"cucrema B
Kopmyce"

3Haer:

-00111e MpaBuiia COCTABIICHUS
WHCTPYKIIUH ISl TOJIb30BaTeNnei
u3aenuu ''cucrtema B kopmnyce' u
MHKPOCOOPOK;

- TEXHUKA U 3JIEKTPOHUKA B KOTOPOI
MPUMEHAIOTCS U3Aenus ''cucteMa B
Kopmnyce" 1 MUKpOCOOPKH;
-aHasioronas u 1uponas
CXEMOTEXHHKA, CXeMOTEXHHUKA
UMITYJIbCHBIX CXEM, CXEMBbI
CMEIIIAaHHOTO CUTHAJIA,




- TEXHOJIOTUYECKUE MPOLIECCHI
MOHTaKa 3JIEMEHTOB Ha KPHUCTAILI U
PUMEHSIEMBIE JJIS1 3TOTO
MaTepUabl;

- (U3UKO-XMMHUYECKHE CBOMCTBA
MaTepuaioB, MPUMEHSIEMbIX B
MUKPOIJIEKTPOHUKE;

- TCXHAYECKUM aHTJIMUCKUM A3bIK B
00J1aCTH MUKPO- U
HAHOBJIEKTPOHHUKU;

Ywmeer:

- pa3pabaThIBaTh HOPMATHUBHO-
TEXHUYECKYIO JTOKYMEHTAIUIO JIJIS
"cucrem B Kopryce" u
MHUKPOCOOPOK;

- OMNPEJIETSATH IKOJIOTUYECKYIO
MPUTOTHOCTH BBIITYCKAEMOM
MPOAYKIHHU.

Bnaneer:

- HaBBIKaMU pa3pabO0TKa OMUCAHUs
TUIOBBIX (DYHKIIUMA, BBITOJHSIEMBIX
MIPU U3TOTOBJICHUU W3
"cucrema B Kopiyce";

- HaBbIKaMU Pa3pab0TKU TUTIOBBIX
CXEM BKJIIOUECHHS U3ACIINN ""cucTeMa
B Kopnyce";

- HaBBIKaMU pa3padOTKu
WHCTPYKLWH JIJTA MOJIb30BaTEIICH
u3aenuu "'cucreMa B kopmyce'.




4. O0beM, CTPYKTYypa U coepKaHue TUCHUILINHBI.

4.1. O0beM IUCHHUILIMHBI COCTABIAET 6 3aUeTHBIX eqUHMIL, 216 akageMUYeCKUX YacoB.

4.2. CTpyKTypa JUCLMILIUHBL.

Buabl yueOHoii ®opMbI TEKYLIETO
Pa3znesibl u TeMbl padoThl, BKJIOYAS g KOHTPOJISA
Ne AUCHUTLTUHBI « CAMOCTOSITEJILHYI0 < ycneBaeMocCTH (no
n/n = padoTy CTy/IeHTOB U :‘ Heldenam cemecmpa)
a. § TPYA0eMKOCThH (B g ®opma
E g yacax) 2 NPOMEKYTOYHOM
-5}
8 E E E_ ; ‘g ; aTTrecTanuu (no
= 5 o= 23 © cemecmpam)
2 2 S 3 .| 9
= =| £z & = &35 S
§ g E 8 5 E g <
HIEHEEE
Sl =8
Mopyas |. XapakrepucTuka (a3oBOro CcoCTOSIHUSI M CTPYKTYPbI
mMaTepuajioB 3JI€KTpOHHOﬁ TEXHUKU. JIEeMEHThI 3Hepreanec1<0ii
KPHUCTAJNJTOXNUMHMN.

1 | Hownstue daser. | 7 1 1 8 | Texkymuii KOHTPOJIb:
XapaxTepucTHKa 2 KOJUIOKBUYMA U
JAJIBHETO W OJMKHETO MOy TBHEIE
MopsI/IKa.

OCOBCHHOCTH KOHTPOJbHBIE (3
CTPOEHUS cemectp); 2
KPUCTAJITINYCCKUX, KOJUIOKBHUYMA U
aMOp(I)HHX, KUIKUX MOJIYJIBbHBIC
MesamopbIX - (as, KOHTPOJIbHEIE (4
SIBIICHUE cemecTp)
nosmmmophusma,

TEePMOUHAMHYECKAS Wrorosas
yCToiunBOCTE (as. aTTeCTalus. 3a4eT

2 | Kpucramnorpapuueck | 7 2 2 8 | (3 cemectp);

Ui METOJ| ONHCaHUs sK3ameH (4
BHEIIHEH Qopmbl U ceMecTp)
BHYTPEHHETO

CTPOCHUS

KPHUCTAJIJIOB.

DIIeMEHTHI

CUMMETPUU

KPHUCTAJIJIOB.

Crepeorpaduueckue

MPOEKIUU DJIEMEHTOB

CUMMETPUHN "

MPOCTBIX hopm.

NupunrpoBanue

rpaHen u

HaIpaBJIeHUN B

KpHUCTAIJIax.

3 OcHOBHBIC THOEL | 7 2 2 8
CTPYKTYp METAJIJIOB,

MOJTYTIPOBOJTHUKOB U




JMBJIEKTPUKOB,
UCTIOJIb3yEMBIX B
MHUKPOAJIEKTPOHHKE.
JledexTbl CTpYKTYpHI
peabHbIX
kpuctayiios.  Cas3b
MEXIY CUMMETPUIMU
KpHCTaa,
(bu3n4ecKux CBOMCTB
U SABJICHUU.

MeTtonanl
CTPYKTYPHOTO u
dazoBoro aHaiM3oB,
OCHOBaHHBIE Ha
nudpakiu
PEHTIE€HOBCKUX
Jy4Yei, 3JIEKTPOHOB U
HEHUTPOHOB.
YpaBHeHuE
mudpakuuu  Bymnboda-
bperra.

CoBpeMeHHbIe
MPEJICTaBICHUS 0
Xapakrepe
XUMUYECKOM CBSI3U B
TBEPIBIX ¢azax.
MonekynspHbie u
KOOpJMHAIIIOHHBIE
PEILLETKH.
XumMuyeckasi CBA3b B
CTPYKTYypax THIIA
anMa3 U cQayepur.
DIEeKTPOOTpULIATENBH
ocTb. OddeKxTuBHBIE
3apsiibl  aTOMOB B
KPUCTAJUIMYECKOU
pelIeTKE COEAMHEHUI

Pacuér
OHEPreTUYECKOU
NPOYHOCTH  MOHHBIX
pewerok. MonHbIE UM
ATOMHBIC  PaJINYCHI.
DHepreTuveckas
POYHOCTh aTOMHBIX
pemerok.  DHeprusd
ATOMM3AINH "
CrocoObl €€ OILICHKH.
CBsa3b MEXKY
CTPYKTYPHBIMH,
SHEPreTUYECKUMH,




MEXaHUYECKUMH |
ANIEKTPOPUZNIECKUMU
cBoricTBaMu (as.

HUmozeo no mooynro 10 10 48
1:
Moayas |l. Tepmoaunammuyecknii MeTO/ ONMCAHNS CBOICTB MAaTEPHUAJIOB

U IpoIeccoB UX MOJYIECHHUS.

ITepBoe Hayayo | [ 2 2 8
TEPMOJIMHAMUKH.
TennoéMKoCTs.
OHTAJIBNNS  PEAKUUU
U €€ 3aBUCHUMOCTb OT
TEeMIIepaTyphl.
Bropoe Ha4ajio
TEPMOJIMHAMUKH.
OHTponus KaK
KpUTEPUi
paBHOBeECHS u
MPOTEKaHUs
IIPOLIECCOB B
M30JIMPOBaHHBIX
CUCTEMAaX. OHTPOIUs
u
TEPMOJIMHAMHUYECKAs
BEPOSITHOCTb.
Craructuueckuit
xapakrep I Hauana
TEPMOJIMHAMHUKH.
XapaKkTepUCTUYECKHE 2 2 8
(GyHKIHH.
TepmoanHaMuueckue
MOTEHITUATBI.
TepmoanHamMuueckue
KpUTEPUU
HarpaBJIeHUs
IIPOLIECCOB M YCIOBUS
paBHOBeECHUS B
3aKPBITBIX CHCTEMaX.
XUMUYECKUI
MOTEHIIHAL.
YpaBHeHus
COCTOSTHUSI TUTST
OTKPBITBIX ~ CHCTEM.
VYcnoBusi mpoTekaHus
IIPOLIECCOB B
OTKPBITBIX CHCTEMaX.
VYpaBuenne [ub0ca-
rorema. ITonsiTne




aKTUBHOCTHU u
JETY4YECTH.

HUmozo no mooynio
I:

4

4

16

Mopyas |1l. XumMunyeckue papHOBeCHSI B TEXHOJIOTHH
MOJIyYEeHUS] MAaTEPHAJIOB M CTPYKTYP TBEPAOTEIbHOM

IJIeKTPOHUKH.

TepMoguHaMu4eckuit
BBIBOJ 3aKOHa
JICUCTBYIOIIUX Macc.
KoHcTaHTHI
PaBHOBECHS.
YpaBHEHHUS U30TEPMBI
XUMHYECKON peakiuu
Bant-T'odda U
HCIIOJIb30BaHUE  €ro
JUIS YIPaBJICHUS
bu3uKo-
XHUMUYCCKHMU
poneccamMmu B
MOJTYTIPOBOTHUKOBOU
TEXHOJIOTHH.
Bimsaue
TEeMIIepaTypbl u
JaBJieHUs Tapa Ha
XUMHUYECKPE
paBHOBECHE.
VYpaBHEeHHE H30XOPBI
U n300apbl
XUMHUYECKOU
peakIuu.
Hayvamno
TEPMOJIMHAMHUKH.

Tperbe

7

2

2

8

10

XuMuueckas
KOOpJIMHATA
(mepemeHHas).
3aBUCHUMOCTh
CBOOOJHOW  SHEPrUH
CHCTEMBI oT
XUMHUYECKOM
KOODPIMHATHI.
Hcnonb3oBanue
XUMHYECKOH
MEPEMEHHOMN JInIE:
aHaam3a
TEXHOJIOTHYCCKUX
MPOLECCOB,
COMPOBOXKAAIOITUXCS
OJTHOBPEMEHHBIM

10




MIPOTEKaHUEM
HECKOJIbKUX
XUMUYECKHUX
peaKuui.

Hmozo no mooynio 4 4 18
I1:

Moayasb V. ®a30Bble paBHOBecHSI B NOJIYNIPOBOIHHUKOBOM
TEXHOJIOTHH.

TepMoguHamMu4eckue 7 2 2 8
KpUTEpUU
paBHOBeECHUS das.
[TpaBuno a3 'nbdO6ca.
YpaBHeHus
Knaysuyca-
Kunaitnepona. P-T
auarpamma
COCTOSIHUS
OJHOKOMITOHEHTHOM
CHUCTEMBI.
JwnarpamMmsl
JBYXKOMIIOCHTHBIX
CUCTEM. .
['padmyeckuit meron
OIpENIEICHUsI COCTaBa
paBHOBECHBIX  (ha3.
IIpaBuio peryara.

Tpéxdasubie 7 2 2 8

paBHOBECHS B
OMHApHBIX CHUCTEMAax
Ha OCHOBE
MOJIYITPOBOJTHUKOBBIX
¢da3. Hcnonb3oBanue
P-T-X JarpaMm
COCTOSTHUH s
BbIOOpa
TEXHOJIOTHYECKHUX
METOJOB U YCIOBUH
MOJIy4YEHUsl, OUYUCTKU
u JIETUPOBAHUS
MOJTYTIPOBOTHUKOBBIX
MaTepHuaoB.

HUmozo no mooynio 4 4 16
IV:

Moayas V. TepmoguHaMu4yeckue NPUHIMIBI U
METOJbl YNpPaBJeHUS] THUIIOM M KOHIEHTpauuen
TOYEYHBIX JIe(PEKTOB CTPYKTYPBbI.




13 | Tepmonunamuueckoe 7 2 2 8
000CHOBaHHE
TEIIOBOTO
pasynopsii0ueHus
KPUCTAIITNYECKON
pEHIeTKU. DHTaJbIUs
00paszoBaHus
nepexkroB  mo  B.
[ToTTkn u A
DpeHKeIo.
Kondurypaunonnas
SHTPOMHS u
cBOOOAHAsT  SHEprus
KPHUCTAILJIOB c
nedexTamu.
3aBUCUMOCTh
KOHIEHTPAIIUU
TOYCYHBIX J1e()EKTOB
OT TEMIIEPATYPHI.
14 | MexaHu3mel 7 2 2 8
pPacTBOPUMOCTHU
IIpUMeECeH.
Kpucrannoxumudeck
as  XapaKTepUCTUKA
neeKTOB, CBA3aHHBIX
c MIPUMECSIMH.
B3aumoneiicteue
MIPHUMECHBIX "
COOCTBEHHBIX
TOYEYHBIX JE(PEKTOB.
BinsiHue
COOCTBEHHBIX
TOYEYHBIX J1e(PEeKTOB
Ha MEXaHHU3MBI
pPacTBOPUMOCTHU
nmpuMeced MU KX
KOHIEHTPAIHIO.
HUmozo no mooynio 4 4 16
V:
Moayas V1. Kuneruka ¢gu3nko-XxuMHUYEeCKHX NPOLECCOB B
TEXHOJIOI'HH MOJYNIPOBOAHUKOBLIX MATEPHAJIOB M CTPYKTYP.
IloBepXHOCTHBIE ABJIEHUS U A1COPOLMS.
15 | Kunernueckas 7 2 2 8
KJaccupukanus
(UBUKO-XUMHYECKUX
IPOIIECCOB o
CTCTICHH 170
CJIOKHOCTH.
MonekynsipHOCTh U




MOPSAIOK  PEaKIIUH.
CxkopocTb
XUMHUYECKHX
TOMOTE€HHBIX "
reTepOreHHBIX
IIPOLIECCOB. DHEprus
akTuBauuu. BiusHue
TEMIIEPATYPHI Ha
CKOpOCTh  TpoIecca.
[IpaBuno Appenuyca.
Kuneruka

T PYy3MOHHBIX
IIPOLIECCOB B
MOJTYTIPOBOTHUKOBOM

TEXHOJIOTUHA. 3aKOHEI
duxka.

16

Kuneruka
reTepOTreHHBIX
XUMHYECKHAX
MPOLECCOB B
TEXHOJIOTHH
MOJTYTIPOBOTHUKOBBIX
MaTepualioB n
KOMITIO3HUIINH.
MHoOroCcTaguiHOCTb,
PEKUMBI u
JTUMUTUPYIOIIAS
cTagus
reTepOreHHOTO
XUMHYECKOTO
rpouecca.

17

Du3nKO-XNMHYECKIE
SABJIICHUSI Ha TpaHULE
pasmena ¢a3z u wux
poJib B
TEXHOJIOTHYECKUX
npolieccax
MHUKPOIJIEKTPOHHUKH.
CBoOonHas ¥ IMOJIHAA
MMOBEPXHOCTHHIE
SHEPrUH,
MMOBEPXHOCTHOE
HATSDKCHUE,
CMmaunBaHme,
aaresus,

KA pPHBIC
SIBJICHUS.

10

18

AncopOnus Ha
TpaHUlle  >KUJIKOCTh-
ras. YpaBHeHue




['u66ca. AncopOrus
Ha MMOBEPXHOCTAX
TBEPJBIX Tel.
MonexyisapHas
azicopOIus,
XeMucopOouus,
JecopOnus.
Ancopouust Ha
TPaHUIIE TBEpIOE
Teno- ra3. M3orepma
azicopouu
JIbHrMropa.
Hmozo no mooynio 8 8 34
4:
39K3aMCH
UTOTO: 34 34 148
4.3. Conep:kaHue TUCHUIJIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiejiam).
Moayas 1
Tema 1. XapakTepucTuka ¢Ga3oBoro COCTOSSHUS M CTPYKTYPbl MATEPHAJIOB 3J1eKTPOHHOM
TEeXHUKH.

[Tonarue Qasbl. XapakTepuCTHKa HalbHEro W OrkHero nopsaka. OcoOEHHOCTH CTPOEHHUS
KPUCTAUTUYECKUX, aMOP(HBIX, JKUIAKUX Me3aMOp(HBIX a3, sBIEHHE MNOIUMOpPHU3Ma,
TEepMOJIMHAMHYECKasi YCTOHYHUBOCTD (ha3.

Kpucrannorpadguueckuii Meroa omnucaHusi BHEUIHEH (OpMbI M BHYTPEHHEIO CTPOCHHUS
KPHUCTAJIOB. DJIEMEHTHl CUMMETPHM KpHcTaioB. Crepeorpapuueckue MPOEKIUH 3JIEMEHTOB
CUMMETPUU U NPOCThIX popm. NHauIMpoBaHue rpaHel U HalpaBiIeHU B KpUCTaiax.
OcHOBHBIE TUIIBI CTPYKTYP METAJUIOB, MOJYIPOBOJAHHUKOB M JMIJIEKTPUKOB, HCIIOJIB3YEMBIX B
MUKpO3JIEKTpOHUKE. JlepeKThl CTPYKTYphl pealibHbIX KpUCTAIIOB. CBS3b MEXIY CUMMETPHUSIMU
KpHUcTaia, GU3NYECKUX CBONCTB U SIBJICHUH.

Metoapl CTpYKTYpHOTO W (Pa3oBOTO aHAJIM30B, OCHOBAaHHbIE Ha MU(PAKIIUU PEHTTEHOBCKHUX
JTy4ei, SJIeKTPOHOB U HEUTPOHOB. YpaBHeHue nudpakuun Bynbsda-bperra.

Tema 2. dneMeHTHI IHePreTHYeCKON KPUCTAJJIOXUMHUH.

CoBpeMeHHbIE TpEACTaBICHUS O XapakTepe XHMHUYECKOHM CBsi3M B  TBEPABIX (a3zax.
MounekysspHbIE U1 KOOPAMHALIMOHHBIE PEIIETKA. XUMHUYECKas CBSI3b B CTPYKTYpax THUIIA aliMa3 U
cayeputr. DIEKTPOOTpULATENbHOCTh. D((eKTuBHBIE 3apsabl aTOMOB B KPUCTAUTMUECKOU
peleTKe COeMHEHHUI.

Pacuér oHeprernueckod NPOYHOCTH MOHHBIX peleTok. VIOHHBIE W aTOMHBIE PagUyCBhI.
DHepreruyeckasi MPOYHOCTh aTOMHBIX PEIIETOK. DHEPTUsi aTOMHU3AIMH U CHOCOObI €€ OICHKHU.
CBsi3b ME@XJly CTPYKTYPHBIMH, SHEPreTHMYECKHMMH, MEXaHWYECKMMH U 3JIEKTPOYU3MUECKUMHU
cBoiictBamu (a3.

Monayas 2

Tema 3. TepmoguHAMHYECKHA METO/I ONMUCAHUS CBOHCTB MAaTEPHAJIOB U NMPOLECCOB UX
MOJIy4YeHHU.




3amau U BO3MOYKHOCTH XMMHYECKOH TEPMOJIMHAMHUKH IPUMEHUTENBHO K TEXHOJOTMYECKUM
mpoueccaM  IMOJIyYEHHs — TOJIYIPOBOAHMKOBBIX ~— MarepuanoB U crpykryp  OT.
TepMoauHaMu4yeckue CUCTeMbI, (YHKIMHM  COCTOSHHS, mporecchl. IlepBoe  Hauano
TepMOAUHAMUKU. TennoEMKOCTh. DHTANIBIINSA PEAKLIUU U €€ 3aBUCUMOCTb OT TEMIIEPATYPBI.
Bropoe Hauano TepMOAMHAMUKHM. OHTPONHS KaK KPUTEPUM paBHOBECHS U IPOTEKaHUs
IIPOLIECCOB B HW30JIMPOBAHHBIX CUCTEMAaX. OJHTPONMS M TEPMOJMHAMUYECKAs BEPOSTHOCTB.
Craructuueckuii xapakrep I Hauana TepMogMHAMUKY.

Xapakrepuctuueckue ¢QyHkuud. TepMmoauHaMuyeckue MOTEHIMANbl. TepMoJuMHaMUYecKue
KPUTEpPUU HAIIPaBJICHUS IIPOLIECCOB U YCIOBUS PABHOBECHS B 3AKPBITHIX CUCTEMaX. XUMUYECKUN
NOTEHLUA]. YPaBHEHUSI COCTOSHHUS [UIsl OTKPBITBIX CUCTEM. Y CJIOBHS MPOTEKAHUS IIPOLIECCOB B
OTKPHBITHIX cucTemax. YpaBHenue ['nb6ca-/lrorema. [loHsaTHE aKTUBHOCTHU M JIETYYECTH.

Monayas 3

Tema 4. Xumuveckne paBHOBECHS B TEXHOJIOTMHU MOJTyYeHUS] MATEPHAJIOB H CTPYKTYP
TBEPAOTEJbHOM JIEKTPOHUKH.

TepMonuHaMHUYECKUI BBIBOJ, 3aKOHA AEUCTBYIOIUX Macc. KOHCTaHTBI paBHOBECHUS. Y paBHEHUS
U30TEePMBI XUMHUECKOH peakuuu Bant-I'odda u ucmonp3oBanue ero ajs yrnpasieHUs: GU3UKO-
XUMHUYECKHMH ITPOLIECCAMU B IOTYITPOBOAHUKOBON TEXHOIOTHH.

BnusiHue Temneparypsl M 1aBleHUs NIapa Ha XMMHUYECKpPE paBHOBECUE. Y paBHEHUE HU30XOpPbI U
n300apbl XUMHUECKON peakuuu. TpeTbe Hayauo TepMOIMHAMUKH.

XuMuyeckasi KoopJauHaTa (IepeMeHHas). 3aBUCUMOCTb CBOOOJHOM DSHEPIUU CHUCTEMBI OT
XUMHYECKOM KoopauHaThl. lMcnonap30BaHME XUMHMYECKOW IEPEMEHHOMN JUIsL  aHalu3a
TEXHOJOTMYECKUX  IPOLECCOB,  CONPOBOXKIAIOUIUXCA  OAHOBPEMEHHBIM  IPOTEKaHHUEM
HECKOJIBKUX XMMHYECKHUX PEaKIIHH.

Mopayas 4

Tema 5. ®a3zoBble paBHOBeCHSI B NOJIYNPOBOIHUKOBO# T€XHOJIOTHH.
TepmoauHaMudeckue Kputrepun paBHoBecus ¢a3. [Ipasuino ¢a3 I'n60ca. Pa3zoBble nepexoasl B
OJIHOKOMIIOHEHTHBIX cucreMax. CyOmumanusi KpHCTauIM3alus MoJMMOp(HbIE MpeBpalleHusl.
VYpasuenus Knaysuyca-Knaitnepona. P-T nuarpamMMa cocTOssHHS OJJHOKOMIIOHEHTHON CHCTEMBI.
®dazoBble IEpPeXoapl BTOPOro poxa. TepMoaumHamudeckas TEOpHs NEPEXOJOB BTOPOTO POJA.
OmnpeneneHne XUMHUYECKOTOo TMOTEHIMANa M3 KOHIEHTPALMOHHOW 3aBUCHMMOCTH CBOOOIHOM
sHeprun ['mb0ca. I'paduueckuii MeTon ompeneneHus cocTaBa paBHOBECHBIX (a3. IIpaBumio
pblyara.
TepMoanHaMuyeckoe OOOCHOBAHHWE OCHOBHBIX THIIOB JHarpaMM COCTOSIHUSI C TOMOIIbIO
KOHIICHTPALMOHHOW 3aBUCUMOCTH CBOOOJHOI »HEpPruu CUCTEMBL. JlparpaMMbl COCTOSHUS C
HEOTPAaHWYEHHON M OrPaHWYEHHOM pacTBOPUMOCTBIO KOMIIOHEHTOB, C JBTEKTHYECKHM U
NEPETEKTUUECKUM INPEBPAIICHUSMH, C XHMHUYECKUM COEAUHEHHEM. OKCIEPUMEHTaIbHbIE
MeTO/Ibl (Pa30BOr0 aHAIM3a U MOCTPOSHUSI TUATPAMM COCTOSIHHSL.
WneanbHble u pazbaBieHHble pacTBopbl. CocTaB mapa Haja pacTBopoM. 3akoHsl ['enpu, Payns,
Konosanosa, P-X nuarpammel. Hempaeanvhbie pactBophl. M30bITOUHBIE TEpMOAMHAMUYECKHE
¢ynkumu.  KoaduuueHT aKTUBHOCTM Kak Mepa  OTKJIOHEHHs OT  HJI€AIbHOCTH.
TepMoanHaMuueckass Kiaccupukanus pacTBopoB. KoHIenmus peryispHoOro pacTBopa,
KBa3UXuMHueckoe npubmmwkenue. [lapamerp B3aumopeiictBus. CBsa3p ko3 duimenta
AKTHUBHOCTH C I1apaMeTPOM B3aWMOJECHCTBHA.



Tpéxdas3uple paBHOBecHs B OWHApHBIX CHUCTEMax Ha OCHOBE IOJYNPOBOAHUKOBBIX (has.
Ucnonp3zoBanne P-T-X nuarpamMm coCTOSHUN JUisi BbIOOpa TEXHOJIOTHYECKHUX METOJIOB U
YCIIOBUH TOTYyYEHUS, OYMCTKH U JIETUPOBAHUS MTOTYIIPOBOIHUKOBBIX MAaTEPUAJIOB.

Moayas 5

Tema 6. TepmoanHaMuYecKHe MPUHIMIBI M METOAbI YIIPABJIEHUS THIIOM U
KOHIEHTpanueil ToueYHbIX 1e(eKTOB CTPYKTYPBbI.
TepMmoanHamMuyeckoe 000OCHOBaHHE TEIUIOBOTO Pa3yMOPSAOUYEHHS KPUCTAUTMYECKOW PElIeTKH.
OHnranenus oOpazoBanus jaedextoB mo B. Ilortku u . ®penkemo. KondurypanuonHas
SHTPONUS U CBOOOJHAS SHEPrus KPHUCTAUIOB C jAedexTamu. 3aBHCHUMOCTh KOHLIEHTPALUU

TOYCYHBIX JIe(DEKTOB OT TEMIIEPATYPHI.

JedexTsl, cBA3aHHBIE C  OTKJIOHEHHEM cocTaBa (a3 OT  CTEXHOMETPHUYECKOrO.
Kpucramnoxumudeckas XapakTepuCcTUKa Ne()EKTOB: CTPYKTYPHBIE TMO3WIUU, DHTAJBITUSI
o0pa3oBaHusl, 3apsI0BbIe COCTOSTHUS, YPPEKTUBHBIN panyC, SHEPTUs HOHU3AIUH.
KBaszuxumuuecknue ypaBHeHHsI 0oOpa3oBaHHS JePeKTOB B (ha3ax IMEPEeMEHHOI'O COCTaBa IPHU
paBHOBecuu ux ¢ mapom. P-T-X nuarpaMMbl COCTOSIHUS C COEIMHEHUSMHU [IEPEMEHHOT0 COCTaBa.
OOHOCTOPOHHHME W JBYCTOpPOHHUE (a3bl. VCroib30BaHWE PABHOBECHH Map — KPUCTAILT IS
yIOpaBlIeHUS] TUIOM U KOHIEHTpalMeld TOYEUHBIX Ne(eKTOB B KpUCTAIUYECKHX (azax u
KOMITO3HIIUSX Ha UX OCHOBE.

OcHOBHBIE THUIIBI TOUYEYHBIX J1€(PEKTOB JIETMPOBAHHBIX KPUCTAIUIOB. MeXaHNU3MBbl PACTBOPHUMOCTH
npuMmeceld. Kpucrammoxumudeckass XapaKTepUCTHKA Je(EKTOB, CBS3aHHBIX C IPUMECSMHU.
B3aumopeiicTBue mpuMEcHBIX M COOCTBEHHBIX TOYEYHBIX AedexToB. BrusHue coOCTBEHHBIX
TOYCYHBIX J1Ie(DEKTOB HA MEXaHU3MBI PACTBOPUMOCTH IMPUMECEH U UX KOHIICHTPAIIUIO.

Mopayas 6
Tema 7. Knnernka (l)l/[?.HKO-XI/IMI/I‘leCKI/IX npouecCoB B TEXHOJIOI'MH MOJYINIPOBOAHUKOBBIX
MAaTEePUAJIOB M CTPYKTYP.

CrniocoObl omucaHus HEPaBHOBECHBIX cUCTeM. CTalMOHapHbIE M HECTAllMOHAPHBIE MPOIECCHI.
DeHOMEHOJIOTUYECKHE ypaBHEHUA TepeHoca. (OCHOBHBIE TIOJOKEHUS TEPMOJUHAMHUKHU
HeoOpatumbix mporeccoB. [loctynarel Onzarepa. TepmoauHamuveckue ABMKYIIHE CHIBI U
XapaKTepUCTHUKAa IOTOKOB  BEIIECTBa W  TEIJIOTHl IPUMEHUTENBHO K  TEXHOJIOTUU
MOJIYITPOBOJJHUKOBBIX MaTE€PHAIIOB.
Kunernyeckas kinaccupukanus (pU3NKO-XMMHUYECKHUX MPOLECCOB MO CTENEHU HUX CIOKHOCTH.
MonekynsapHOCTh U TOPAIOK peakuuu. CKOPOCTh XUMUYECKUX TOMOT€HHBIX M TeT€pOTre€HHBIX
IPOLECCOB. DHEprusl akTuBalUuu. BiusHue TemmepaTypbsl Ha cKoOpocTh mpoiecca. IIpasuio
Appennyca. Kuneruka nuddy3noHHBIX IPOIIECCOB B OTYIPOBOJHUKOBOM TEXHOIOTHH. 3aKOHBI
duka.
Cas3pb kodhunirenta 1uddy3un ¢ aTOMHBIMU XapaKTEPUCTHUKAMHU TBEPJIOTO Tela. 3aBUCUMOCTh
koadurmenta quddy3un oT TeMIepaTypbl U KOHIIEHTpauu Tu(PyHIUPYIONIET0 KOMIIOHEHTA.
Mexanu3msbl qudy3un npuMeceil 1 COOCTBEHHBIX KOMIIOHEHTOB B TIONYNIPOBOHUKAX. BiusHue
nedexToB CTpyKTypel Ha auddysuro. Jlerpagamus MOTYIMPOBOJIHUKOBBIX MPUOOPOB Kak
cnenctBue TU(Py3HOHHBIX MTPOIECCOB.
KuneTnka rereporeHHbIX XHMMHYECKHX MIPOLECCOB B TEXHOJIOTMH MOJYIPOBOJHUKOBBIX
MaTepuajioB M KOMIIO3MIMU. MHOroCTaAMMHOCTb, PEXUMBl W JIMMUTHPYIOIIAs CTagus
reTeporeHHoro XMMuyeckoro rmporecca. Kunermka Qas3oBbix mepexonoB. CkopocTu
3apoapieoOpazoBanus. OO0mme ckopoct (ha30BBIX MpeBparieHuil. DaKkTophl, BIUSIONINE Ha
KHUHETUKY (a30BBIX IEPEXOJIOB.

Tema 8. TloBepXHOCTHBIE SIBJIEHUS H aCOPOLHS.



OU3MKO-XMMUYECKHE SBICHUS Ha TpaHuIe paszfena (a3 MU HUX POlb B TEXHOJIOTMYECKHX
nporeccax — MHKpOdJIeKTpoHukH. CBOOOmHAss W TMOJHAs  MOBEPXHOCTHBIC  DHEPIHH,
MMOBCPXHOCTHOC HATAKCHUC. CMa‘-II/IBaHI/Ie, AAre3us, KalnJJIApHbIC ABJICHU.

AnicopOriusi Ha TpaHHIlE KUIKOCTh-ra3. YpaBHeHue ['mOOca. AjcopOiust Ha MOBEPXHOCTSIX
TBEPABIX TeJN. MOJeKysipHas aacopOoums, XxeMucopOIus, necopomus. AacopOuus Ha TpaHHUIE
TBEpHOE Teno- ra3. M3orepma amcopbrmu JIsHrMiopa. AncopOuusi Ha rpaHuile TBEPAOE TEIO-
pacTBOp. Hcnonap3oBanne MMOBCPXHOCTHBIX SIBJICHUU B nmponeccax pasaciCHusd MaTCpuaioB U
rIyOOKOM OYMCTKH MOJIYITPOBOHUKOB OT IIPUMECEA.

JlabGopaTopHbie padoThI (J1a0OPATOPHBIN NPAKTHKYM)

NeNe 1 Ha3BaHMA pa3esoB U TeM PesyabTarbel  J1a00paTopHOit
padoThI
JlaGoparopHas padota Ne 1 IlepBbiii 3akoH PacueTsl, Tabmu1Ib1,3aKTI0YEHUE

TCPMOINHAMUKH. Temnora 06pa30BaHI/Iﬂ. Pacuér
TCIIJIOTHI PCAKITUU.

JlabopaTtopHas pabota Ne 2 Bropoii 3akoH Pacuersi, Tabnuis1,3aKI0ueHE
TEPMOJMHAMUKH. Pacuér n3MeHeHue SHTPONUHU
CUCTEMBI.

JlaGoparopnas padota Ne 3 IToctpoenue T-X PacueTsl, TabuIIb1,3aKTI0UEHUE
JTUarpaMM COCTOSTHUSI METOJIOM TEPMHYECKOTO
aHam3a.

JlaGoparopHas padota Ne 4 KonnuecTBeHHBIM PacueTsl, Tabmu1Ib1,3aKTI0UYEHUE
MHUKPOCKONIMYECKUIN U CTPYKTYPHBIA aHAJIN3.

JlabopaTtopHas pabota Ne 5 Biusaue Pacuersi,Tabnuiel,3aKmoueHme
JIETUPOBAHUS Ha TEPMOIJIEKTPUIECKHUE CBONCTBA
MOJIYITPOBOJTHUKOBBIX MaTEpPUAJIOB.

JlabopaTtopHas pabota Ne 6 Pacman Pacuersi,Tabnuiiel,3aKmoueHme
MIEPECHIEHHBIX TBEPABIX PACTBOPOB HA OCHOBE
TIOJTYITPOBOTHUKOBBIX (has3.

JlaGoparopHas pabota Ne7 Bnusinue PacueTsl, Tabmu1Ib1,3aKTI0UEHNE
TEPMOJIOHOPOB Ha CBOKCTBA
MOHOKPHCTALITUIECKOTO KPEMHHUSI.

JlabopaTtopnas paborta Ne 8 UccnenoBanue Pacuersi,rabnuiiel,3aKoueHme
muddy3un B moIynpoBogHUKax. Pacuér
nuhy3MOHHBIX TApaMETPOB.

JlabopaTtophas pabota Ne9 IIpenen npounoctu Pacuersi,rabnuiiel,3aKoueHme
nipu n3ruoe. Pacuér momyns BeiiOyna.

JlaGoparopHas padota NelO N3zyuenue PacueTsl, Tabmu1Ib1,3aKTI0OUYEHNE
BAKYYMHOW BBICOKOTEMIIEPATYPHOU IIEYHU.
IIpoBenenue nponecca CrieKaHusl KEPaAMUKHU.

JlaGoparopHas padota Nel 1 TermonpoBoaHocTh | PacueTsl, TaGauIbl,3aKIIIOUEHUE
U TEMIIEPATYPOIPOBOTHOCTh. Pacuér
TETJIOMPOBOAHOCTH.




JlaGoparopHas pa6ota Nel2 OCHOBHBIE TUITBI PacueTsl, Tabau1Ib1,3aKTI0OYEHNE
KPUCTAJUIMUECKUX PEMIETOK METAIIJIOB U
MOJIYITPOBOJTHUKOB.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

OCHOBHBIMU BUJaMU 00pa30BATENIbHBIX TEXHOJIOTHM C MPUMEHEHHEM, Kak
MPaBUJIO, KOMITBIOTEPHBIX M TEXHUYECKUX CPEICTB, Y4EOHOTO W HAYIHOTO
000pyIOBaHUS SBIISIOTCS:

o MHudopmarmoHHbIE TEXHOJIOTHH.

¢ [IpobremHoe oOyueHue.

e MunuBuayaibHOe 0Oy4YeHHE.

o MexaUCIUIUIMHAPHOE O0YYECHHE.

e Omnepexaromias caMOCTOATEIbHAs padboTa.

JIJist TOCTHKEHUSI ONPEIETICHHBIX KOMIIETEHIIMN UCTIONB3YIOTCS CIEAYIOIINE
dbopmbl  opraHuzanMM  y4eOHOro nmporiecca: Jekius (“HpopMarmoHHas,
npoOsemMHast, JTEeKIUI-BU3yalu3alusl, JeKIUI-KOHCYIbTAIUS U Ap.), MPAKTUIECKOe
3aHATHE, JAa0OpaTOpHBIC 3aHATHUSA, CEMHUHAPCKHUE 3aHSITHUS, CaMOCTOATEIbHAs
pabota, KOoHCyabTalusa. JlomyckaroTcss KOMOMHHUpOBaHHBIE (OPMBI MPOBEICHUS
3aHITHH, TAKUE KaK JIEKIITMOHHO-TIPAKTUYECKUE 3aHATHSI.

[IpenonaBaTenb CcaMOCTOSITEIBHO BBIOMpAIOT HauOoliee MOAXOMASIINE
METObI U (POPMBI IPOBEICHUS 3aHATHI W3 YHUCIIa PEKOMEHOBAaHHBIX U COTJIACYIOT
BBIOOD ¢ Kadenpoil.

Peanm3amusi KOMIETEHTHOCTHOTO TOJAXOJa TPEIyCMaTpUBAET IIUPOKOE
WCITOJIb30BAaHUE B Y4EOHOM TIPOIIECCE AKTHUBHBIX W HWHTEPAKTUBHBIX (opm
MIPOBEICHMS 3aHATHUH M OpraHU3AIMH BHEAYAUTOPHON PabOThl (KOMITBIOTEPHBIX
CUMYJISAIIMKA, JACIOBBIX M POJIEBBIX WIp, pa3dopa KOHKPETHBIX CHUTYyaIluH,
TICUXOJIOTUYECKUX W WHBIX TPEHUHTOB) C IEJNbI0 (OPMHUPOBAHUS WU PA3BUTHS
mpoecCHOHANBHBIX HABBIKOB oOydarommxcs.  VHTepakTuBHOE OOydYeHHE —
METO/J, B KOTOPOM pEaIM3yeTcsl TMOCTOSHHBII MOHUTOPHHT  OCBOCHHS
o0pa30oBaTeNbHON TPOrpaMMBbl, IE€JICHANIPABICHHBIA TEKYIIUA KOHTPOJb H
B3aMMOJICHCTBHE (MHTEPAKTUBHOCTD) MPENOIaBaTeNsd U CTYJCHTa B TEYCHUE BCETO
npoiiecca 00y4YeHusI.

CamocrosiTenbHas paboTa OpPraHU30BaHA B COOTBETCTBUE C TEXHOJOTHEH
IpoOJIEMHOTO O0YUYEHUS M MPEATNOoaraeT cleayronme GopMbl aKTHBHOCTH:
® CaMOCTOsTENIbHAsl MpopaboTka y4eOHO-NPOOJIEMHBIX 3ajay, BBHITIOJHSEMAsl C
MIPUBJICYCHUEM OCHOBHOM M JIONIOJIHUTEIBHOM JINTEPaTypHI;
® TOMCK HAyYHO-TEXHUYECCKOW HH(POPMAIMH B OTKPBITBIX MCTOYHHKAX C IICIBIO
aHaJKM3a U BBISIBJICHUS KITFOUEBBIX OCOOCHHOCTEH.
OCHOBHBIE ACTIEKTHI MPUMEHAEMON TEXHOJIOTHUN MTPOOJIEMHOTO O0yUCHHUS
® TIOCTAaHOBKa TMPOOJIEMHBIX 3a/Jad OTBEYACT IICJIIM OCBOCHHS JIUCIUTLIAHBI
«DPusznKka KOHICHCHUPOBAHHOTO COCTOSIHHS» H  (OpMHpPYET HEOOXOAUMBIE
KOMITETCHIINH;
e pemraeMbie POOIEMHBIC 3aa49l CTUMYJIUPYIOT MMO3HABATEIBHYIO JIESTEIBHOCTD




Y HAyYHO-UCCIIEJOBATENbCKYIO0 aKTUBHOCTh CTY/I€HTOB.

[To nexumoHHOMY MaTepuaiy MOATOTOBIEHO Y4eOHOE MocoOue, KOHCIEKTHI
JEKUUHA B JJIEKTPOHHOM (GopMe M Ha OyMaKHOM HOcHUTeNe, Oosblias 4acThb
TEOPETUUECKOI0 MaTepuasa U3jlaraercsi ¢ IpUMEHEHUEM CIIaiIoB (IIpe3eHTALH)
B mporpamme Power Point, a Takke ¢ HCIIOIb30BaHHEM HHTEPAKTHBHBIX JTOCOK.

OOyuaromuye U KOHTPOJUPYIOLIUE MOYJIM BHEJIPEHBI B YUEOHBIN Ipoliecc U
pa3MelIeHbl Ha OO0pazoBaTebHOM cepsepe JlarrocyHuBepcureTa
(http://edu.icc.dgu.ru), K KOTOPHIM CTYJCHTHI HIMEIOT CBOOOIHBII JTOCTYII.

6. YueOHO-MeTOAMYECKOE o0ecnedeHrne CAMOCTOSATeIbHOM padoThl CTYAEHTOB.

CamocTosiTenbHas padoTa CTYJICHTOB pealiu3yeTcsl B BUJIE:

" [OJTOTOBKHU K KOHTPOJIbHBIM paboTam;

" [OJTrOTOBKHU K CEMHUHAPCKHUM 3aHSITUSM;

" BBIMOJHEHUS WHIUBUAYAJIbHBIX 3aJaHUM 1O OCHOBHBIM TeMaM
JTUCLUIUINHBL;

* ganucaHue pedepaToB MO MHpodiIeMaM JUCHUILIMHBL "dusnueckas
XMMHSI [TPOLIECCOB U MAaTEPUATIOB 3JIEKTPOHHON TEXHUKH "

e 7. MOHJ OLIEHOYHBIX CPEACTB AJs NPOBeIeHUsI TEKYIero KOHTPOJIs
ycIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAlUH 0 UTOraM OCBOEHHS
AUCHMUILIMHBI.

@DOH/TBI OLIEHOYHBIX CPEACTB (KOHTPOJbHBIC BOIIPOCH M TUIIOBBIE 3aaHUs IS
MPaKTUYECKUX 3aHATHM, 3a4eTa; TeCThl W KOMIIBIOTEPHBIC TECTHUPYIOIINE
MpOTrpaMMbl, MPUMEPHYIO TEeMaTUKy pedepaToB U T.M., a TaK)Ke HHBIC (POPMBI
KOHTPOJIS, TMO3BOJISIONINE OIEHUTHh CTEIEeHb C(HOPMUPOBAHHOCTH KOMIICTCHITUN
oOydJarommxcs) Il TPOBEJACHUS TEKYIEro, IPOMEKYTOYHOTO W HTOTOBOIO
KOHTPOJISI YCTIEBAEMOCTH M TIPOMEKYTOUYHOM aTTeCTaluy UMeroTcs Ha Kadenpe. OHn
TaKXe pa3MeIleHbl Ha 00pa3zoBaTeIbHOM cepBepe JlarrocynuBepcutera (Mo agpecy:
http: //edu.dgu.ru), a Taxke npejacTaBlicHbl B yIpaBJICHHE KadyecTBa OOpa30BaHUS
Ary.

Meroanueckue PEKOMEHIAIMN IIPEMOAABATEIIM 10 Pa3pa0OTKE CHCTEMBI
OIICHOYHBLIX CPEJICTB M TEXHOJIOTHMH JUIsi IPOBEICHMS TEKYIIEro KOHTPOJIS
ycresaeMocTd o aucuuminHaMm (MoayisiM) OOIT (TeMaTHKu J0KIaA0B, pedepaToB
M T.L.), a TaKKe JUId MPOBEACHHS MPOMEKYTOYHOM aTTECTALMH 110 AUCLMILIMHAM
(moayisim) OOII (B popme 3a4€TOB, DK3aMEHOB, KYPCOBBIX Pa0OT / MPOEKTOB M T.II.)
W IIpakTHKaM npejncTaBiieHbl B llomoxkennn «O MOIYJILHO-PEHTHHTOBOM CHCTEME
00yYeHHsI  CTYAECHTOB _ JlarecTaHCKOro  TOCYJAAapCTBEHHOI'O  YHMBEPCHUTETAY,
YTBEPIKJICHHOM yueHbIM CoBeToM JIarroCyHHMBEPCUTETA.

YpoBeHb OCBOCHUSI YYEOHBIX IUCIUIUIMH OOYYArONTUMUCS OIPEACIISIeTCS
CIICIYIONTUMH  OLICHKAMHU:  «OTIIMYHO», «XOPOIII0», «YIOBJICTBOPUTEIHHOY,
«HEYIOBJICTBOPUTEITHHOY.

Ounenku  "oTiMYHO"  3aciayKMBAaeT OOy4arlolIMiics, OOHAPYKUBIIUN
BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIJIyOOKoe 3HaHHe Y4YeOHOro marepuana,
YMEHHE CBOOOJHO BBIMOJHATH MPAKTUUYECKHE 3a/laHus, MPeayCMOTPEHHBIE


http://edu.icc.dgu.ru/

IIPOTPaMMOM, YCBOMBILINK OCHOBHYIO JIMTEPATYPY U 3HAKOMBIN C AOTOJHUTEIBHON
JIATEPATYPOU, PEKOMEHIOBAHHOM IMPOTPAMMOM.

Onenku "xopoio" 3aciay’KuBaeT OO0ydaroIMiics, OOHAPYKUBIIUNA TMOJTHOE
3HaHWE Yy4yeOHOTO Marepuasa, YCIEIIHO BBIMONHIIONUMN MPEeAyCMOTPEHHBIE B
nporpaMMme MPaKTUYECKUE 3aJaHusi, YCBOUBIIMHA OCHOBHYIO JIUTEpaTypy,
PEKOMEHIOBaHHYIO B MpOrpamMmMe.

OueHku "YI0BJIETBOPUTENIHLHO" 3aCITy’)KUBAET oOy4aroniuiics,
OOHapy>KMBIIMA 3HAHUS OCHOBHOTO y4yeOHOro  maTepuaia B  oOBbEME,
HEO0OXOAMMOM JUIsl JanbHEeHIe yueObl U npeacTodieid padboTsl o npodeccum,
CIIPABJSIIOIIUICA C BBIIIOJTHEHUEM NPAKTUYECKUX 3aJaHUM, MPELyCMOTPEHHBIX
MpOrpaMMOM, 3HAKOMBIX C OCHOBHOM JINTEPATYypOW, PEKOMEHIOBAHHOMN
MIPOTrPaMMOM.

Onenka  "HEYNOBIETBOPUTENIHLHO"  BBICTABISIETCS  OOydarommemycs,
oOHapyuBllIeMy MpoOensl B 3HAHUSAX OCHOBHOTO Yy4eOHOro Marepualna,
JIONMYCTUBIIIEMY TMPUHIIMIUATIBHBIE OIIMOKA B BBITIOJIHEHUU MPETyCMOTPEHHBIX
MPOrpaMMON MPAKTUYECKUX 33 TaHUM.

7.3. MeTtonnueckue MaTepHuabl, ONPEACIAIOMNE TPOLEAYPY OLEHUBAHUS 3HAHUM,
YMEHUM, HaBBIKOB W (WJIM) OIbITA JAEATEIbHOCTH, XapaKTePU3YIOIIUX ITarlbl
(bopMHpOBaHUS KOMIIETCHIIMM.

OOmmii pe3ynapTaT BBIBOAMTCS KaK HWHTETPANbHAs OIEHKA, CKIAJbIBAIOIIAS W3 TEKYIIEro
KOHTpoJIs — 60 % 1 mpomexyTouHoro KoHTposst — 40 %.

Texynui KOHTPOJIb IO IUCHUILINHE BKIIKOYAET:

- nocemenne sawsmuit = 10 OAJIIOB,

- yuacre wa npaxrmecns sammnax = 15 OQJIIIOB,

- sumonsenme naboparopusix sazarnii — 2 OAJLIIOB,

~ BBINOJHEHHE JOMAITHHX (ayMTOPHBIX) KOHTPOJIBHEIX paboT ~ 10 6aHHOB.
HpOMe)KYTO‘IHBII‘/JI KOHTPOJIb IO AUCHHUIIIIMHE BKIIFOYACT:

- yCcTHBIIf onpoc - 5 6aios,
- NMCbMEHHAsi KOHTPOJIbHas pabora - 15 Gaios,
- TecTupoBanue - 20 Gamios.

8. Ilepeuenn bubnuorpaduueckoe onucanue KomnuectBo
OCHOBHOI, (aBTOpBI/COCTABUTEINH, 3aTIaBHE, BUJ 9K3EMIUISIPOB B
JOTIOTHUTETTbHOU W3JJAHUS, U3/1aTeIbCTBO, TO/ N3IaHHS, HAJINYHH B
yueOHOM JTUTEepaTyphl, | KOJTUYECTBO CTPAHMUI) oubnuoreke/ B
HEOOXOIUMOMN ISt kataimoreDbC
OCBOEHUS
JUCIUIIIINHEL No
OCHOBHASJ JIMTEPATYPA
1. I'puroppeBa JI.C. @wusnueckas XUMHSA
[DnexkTpoHHBIH pecype] : yueOHoe mocodue /
JLC. TI'puropseBa, O.H. Tpudonosa. — | B karanore BC (c
ONEeKTPOH. TEKCTOBBbIC maHHBIC. — M. | yxazanuem
MockoBckui TOCYIAPCTBEHHBIN | »1exmponnozo adpeca)
CTpOUTENBHBIN yHUBepcuteT, Ai [Im Op




Menua, 5bC ACB, 2014. — 149 ¢, — 978-
5-7364-0911-5. —  Pexum  mocryna:
http://www.iprbookshop.ru/26215.html

2. duznueckas xumus [DnekTpoHHBIN pecypce] : | B katanore 3bC (¢
yueOnuk / B.E. Koran [u ap.]. — DaexTpoH. | ykazanuem
TekcToBbie gaHHbie. — CII6. : CaHkT- | a1ekmponno2o adpeca)
[TerepOyprckuii TOpHBIN yHUBEpcuTeT, 2014.
— 345 ¢. — 978-5-94211-700-9. — Pexum
JIOCTyMa:
http://www.iprbookshop.ru/71708.html

3. duznueckas xumus [DnekTpoHHBIN pecype] : | B katanore 3bC (¢

yueOHoe rmocodue / I'.B. bBynumoposa [u ap.].
—  DIEKTPOH. TEKCTOBbIE JaHHBIE. —

Kazans: Kazanckuii HaIlMOHAJILHBIN
HCCIIEI0BATEIbCKHI TEXHOJIOTMYECKHI
yamBepeutetr, 2012. — 396 c¢. — 978-5-
7882-1367-5. — Pexum JIOCTyTIA:

http://www.iprbookshop.ru/64034.html

YKazaHuem
INIEKMPOHHO20 adpeca)

JOINIOJIHUTEJIBHASA JIMTEPATYPA

1.

bepimuackuit  .B. ®usmyeckas xumus
[DnexTpoHHbIi pecype] : mpaktukym / U.B.
bepmunckuii, [.C. Jlynkuii. — DIEKTpOH.
TeKCcTOBbIe naHHble. — CapartoB: By3oBckoe
obpazomanme, 2018. — 114 c. — 978-5-
4487-0304-1. — Pexum JIOCTyTa:

http://www.iprbookshop.ru/77219.html

B karanore 9bC (¢
yKasaHuem
9IEKMPOHHO20 adpeca)

@usnueckas xumusa. Teopuss W IpaKkTHKa
BBIMOJIHEHUST pacueTHbIX pabor. Yactp 1.
OKCTEHCHUBHbIE  CBOWCTBa  T'OMOTEHHBIX
cucreM [OnektponHsli pecypc] / E.M.
CrenanoBckux [u  1ap.]. — DIEKTpOH.
TEeKCTOBble JaHHble. — ExatepunOypr:
Vpanbckuil  QenepaibHbIl  YHUBEPCHUTET,
9bC ACB, 2016. — 136 c. — 978-5-7996-
1689-2. — Pexum JIOCTyTIA:
http://www.iprbookshop.ru/66611.html

B xaranore 9bC (c
YKazanuem
9JLeKMPOHHO20
aopeca)

®usnueckas xumus. Teopus u
MPaKTHKA BBHIMOJTHEHHS PacueTHBIX
pabot. YacTp 2. XuMHuueckoe u
¢dazoBoe paBHOBECHE [ DIEKTPOHHBIN
pecypc] / E.X. CrenanoBckux [u ap.].
— DJEeKTPOH. TEKCTOBHIE JaHHBIC. —
ExarepunOypr: Ypanbckuii
benepanbubiii yauepcuret, IbC
ACB, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexum gocryma:
http://www.iprbookshop.ru/66612.html

B xaranore 3bC (¢
YKazaHuem
DJLeKMPOHHO20
aopeca)

Hepsioun B.A. ®usuyeckas XUMHS
JIMCTIEPCHBIX CHUCTEM [DJEKTPOHHBIN

B xaranore 3bC (¢
YKazaHuem



http://www.iprbookshop.ru/26215.html
http://www.iprbookshop.ru/71708.html
http://www.iprbookshop.ru/64034.html
http://www.iprbookshop.ru/77219.html
http://www.iprbookshop.ru/66611.html
http://www.iprbookshop.ru/66612.html

pecypc] : yudeOHoe mocobue / B.A.
Hepsioun, E.II. ®apadontoBa. —
DONEeKTpOH. TEKCTOBBIE JaHHBIE. —
ExatepunOypr: Ypansckuit
dbenepanbubiii  yHuBepcurer, ObC
ACB, 2015. — 88 ¢. — 978-5-7996-
1450-8. —  Pexwmm  gocrtyma:

http://www.iprbookshop.ru/66609.html

9JLEKMPOHHO20
aopeca)

bookoBa H.M. ®usnyeckass XuMus
TYTOIUIABKUX  HEMETAJUIMYECKUX |
CHJIMKATHBIX MaTepHuaIoB
[DnekTpoHHBIN pecypce] : yuyeOHUK /
H.M.  boOkoga. DNEeKTPOH.
TEKCTOBBIC  JaHHEBIE. MuHCK:
Breimoimas mikoia, 2007. — 301 ¢. —
978-985-06-1389-9. Pexum
JOCTyTIA:

http://www.iprbookshop.ru/20160.html

B katanore ObC (c
YKazaHuem
INEKMPOHHO2O
aopeca)

bepeszoBuyk A.B. ®duszmyeckas Xumus
[DneKTpoHHBIN  pecypc] ydaeOHoe
nocoobue / A.B. bepe3oBuyk.
DNEeKTpOH. TEKCTOBBIC JaHHBIC.
CaparoB: Hayunas kuura, 2012. —
159 c. 2227-8397. — Pexum
JOCTYyTIA!

http://www.iprbookshop.ru/8191.html

B xaranore 3bC (¢
VKazanuem
INEKMPOHHO20
aopeca)

Pomanenko E.C. ®usmueckas XUMHs
[DnexTpoHHBIN  pecypc] y4ueOHOe
nmocobue / E.C. Pomanenko, H.H.
@®paHileBa. — OJEKTPOH. TEKCTOBBIC
JIaHHBIE. CrtaBporoJb:
CraBponoJIbCKUI  TOCYJapPCTBEHHBIM
arpapHblii  yHuBepcutet, [laparpad,
2012. — 88 c. — 2227-8397.
Pexum JIOCTyIa:
http://www.iprbookshop.ru/47378.html

B xaranore 3bC (¢
YKa3aHuem
9JIEKMPOHHO20
aopeca)

@usnueckass XAMHUS [DIJIEKTPOHHBIN
pecypc] : 1abopaTOpHbIA MPAKTUKYM /
A.b. KmuimmMHuK [u 11p.]. — DIEKTPOH.

TEKCTOBBIE JaHHBIE. — TaMOOB:
TamOoBcKuUi roCyJ1apCTBEHHBIN
TeXHU4Yeckud  yHuBepcurer, IbC

ACB, 2012. — 88 ¢. — 2227-8397. —

B xaranore 3bC (¢
YKa3aHuem
9JLEKMPOHHO20
aopeca)



http://www.iprbookshop.ru/66609.html
http://www.iprbookshop.ru/20160.html
http://www.iprbookshop.ru/8191.html
http://www.iprbookshop.ru/47378.html

Pexum JOCTYyTIA:
http://www.iprbookshop.ru/64611.html

HuTepHeT pecypcebl:

1.  www. elsevierscience.ru

2. www. edu.ru

3. www. window.edu.ru

4. www.nisrussia.ru

5. www.neicon.ru

6.  www.springerlink.cjm.journsis

7. www.biblioclub.ru - DOnekrtponHas  OuOJMOTeUHAs  CHCTeMa
«YHHUBepcHUTETCKast OnbamoTeka - onliney.

8. www.iglib.ru - UnaTepueT-6nbmroTexa 00pa30BaTEIbHBIX U3AHUN, B
KOTOpPBbIA COOpaHbl AJIEKTPOHHBIE YYEOHUKH, CHOPABOYHBIE M y4eOHbIE
nocoowus.

10. MeToanyeckue yKazaHusi AJs 00y4aHOIIMXCSH M0 OCBOCHUIO M CIUIIUHBI.
Metoauyeckue yka3aHus CTyI€HTaM JOJDKHBI pACKPBIBATh PEKOMEHIYEMbIi
PEXUM U XapakTep ydyeOHOM paboThl MO H3y4YaeMOMY KYypCy U IMPAKTUYECKOMY
NPUMEHEHUI0O  M3YYEHHOIO0  MaTepuasna, 110  BbBINOJHEHUIO 3aJaHUN IS
CaMOCTOATENbHON paboThl. MeToauueckue yKa3aHUs HE JOJIKHBI TOJIMEHSThH
y4eOHYIO JIUTEpaTypy, a JIOJKHBI MOTHBHPOBATH CTYJEHTAa K CaMOCTOSITEIbHON

pabore.
IIepeuenn y4e0HO-METOIMYECKUX V3aHUM, PEKOMEH1YEMBIX
CTyAECHTAaM, ISl TIOATOTOBKA K 3aHSATHUSIM  TIPEJCTABIECH B pas3fene

«YuebHo-MeToIuueckoe obecrnieuenue. Jluteparypa»

Jlekumonublii Kypce. Jlekuust siBisieTcs OCHOBHOM (opMoOil 00yuyeHus B
BY3e. B xone n€KUMOHHOrO Kypca IMPOBOJUTCS CHUCTEMATHUYECKOE H3JI0KEHUE
COBPEMEHHBIX HAyYHbIX MaTEpHAaJIOB.

3anucu JTOJIKHBI ObITh M30MpaTEeNbHBIMH, CBOMMH CIIOBAMH,
MOJIHOCTBIO  CJENYyeT 3alucChiBaTh TOJBKO oOmpeaeseHus. B koHcmekTax
PEKOMEHIYETCsl NPUMEHATh COKpAIIEHUs CJIOB, YTO YCKOPSIET 3amuch. B xoxe
U3YyYEHUs aKKyMYJIHPOBAHMSI SHEPIMM 0co00€ 3HAUYEHHWE HUMEIOT MaTepuaibl
Y CXEMbl AKKYMYJIMPOBaHHs, ITO3TOMY B KOHCHEKTE JIEKIUU PEKOMEHYETCS
Jenatb BCE CXEMbl, CHEJaHHbIE IIpenojaBaTesieM Ha Jocke. Bormpocsl,
BO3HHMKAIOIIME Yy CTYAECHTOB B XOJ€ JIEKI[MM, PEKOMEHAYIOTCS 3a/JaBaTh IOCIIE
OKOHYaHUS JICKIIUH.

CryneHTy HEOOXOAMMO aKTHMBHO paloTaTh C KOHCIEKTOM JICKIUH:
1OCJIe  OKOHYAHHUS JIEKIMU PEKOMEHIYETCsl NEepeuruTaTh CBOM 3allMCH, BHECTH
NOMNPABKU U JIOMOJHEHUsS] Ha MojsX. KOHCHIEKThl JeKIUid claeayeT UCIOJIb30BaTh
Ipy TOJArOTOBKE K SK3aMEHy, KOHTPOJBHBIM TecTaM, KOJJIOKBUYMaM, IpU
BBITIOJIHEHUH CAMOCTOSITENIbHBIX 33JJaHUH, MOJTOTOBKE K CEMUHAPCKUM 3aHSATHSIM.

11. Ilepeyenb uHGPOPMANMOHHBIX TEXHOJOIUN, MCHOJb3YeMbIX NPH



http://www.iprbookshop.ru/64611.html
http://www.nisrussia.ru/
http://www.neicon.ru/
http://www.springerlink.cjm.journsis/
http://www.biblioclub.ru/
http://www.iqlib.ru/

OCYIIeCTBJIECHMH 00pa30BaTeJbHOI0 MNpoHecca M0 IUCHUILIMHE, BKJIKYAs
nepeYyeHb MPOrpaMMHOr0 o0ecrneYeHusi U MH(OPMANUOHHBIX CIPABOYHBIX
CHCTEM.
1. ®enepanbHbIil EHTP 00pa30BATEILHOIO 3aKOHOIATEILCTBA.
http://www.lexed.ru
2. ®denepanbhblii moptan «Poccuiickoe o6pazoBaHUE)
http://www.edu.ru/
3. ®enepanbHOe Xpanunuie «EqunHas KommeKmus udpoBbIxX
oOpa3oBartelbHBIX pecypcoB» http://school-collection.edu.ru/
4. ba3za MmaHHBIX OJJICKTPOHHBIX OWOJMOTEUHBIX pecypcoB Elsevier
http://elsevierscience.ru
5. UudopmarnmonHsie pecypchl U3/1aTeJIbCTBA Springer
http://www.springerlink.com/journals
6. bubmmorexka Poccuiickoro ¢onnma dyHIaMeHTaNbHBIX HCCICIOBAHUM
(PDDN) http://rffi.molnet.ru/rffi/ru/lib
7. DJEKTpOHHbIE HCTOYHUKM HAyYHO-TEXHUYECKOM  HMH(popManuu
HEKOMMEpYECKOro mapTHepcTBa «HaluoHanbHBIA  3JIEKTPOHHO-
WH(POPMAIMOHHBIN KOHCOpIyM» http://www.neicon.ru
8. Pecypcel YuuBepcurerckoil uHbopmarmonHoi cuctemsl Poccus
(YUC Poccus) http://uisrussia.msu.ru
9. Enmnoe oxHO moctymna k oOpazoBatenbHbIM pecypcam (MC «ExmHOE
OKHO») http://window.edu.ru

12. Omnmucanue MaTepUAJbHO-TEXHUYECKOM 0a3bl, HeEOOXOAUMOM ISl
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLEcCa MO AUCIHUILIHHE.

I[Ipy npoBeneHUM 3aHATUM HCHOJB3YIOTCS KOMIBIOTEPHBIE  KJIACCHI,
OCHAILICHHBIE COBPEMEHHOW KOMIIBIOTEPHOM TeXHUKOWU. IIpu wu3noxeHun
TEOPETUYECKOr0 MaTE€pHUAIa HCHOJIB3YETCS JIEKIIMOHHBIA 3aJl, OCHAILCHHBIN
MYJIbTUMEINA MMPOESKIIMOHHBIM 000PYI0BAHHEM M HHTEPAKTUBHOM JIOCKOH.
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