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Pabouas nporpamMmMa nucuuminHsl «@u3ndeckass XMMHUSI MATEPHAJIOB U NPOLECCOB
3J1eKTPOHHOM TexHUuKmW» /cocT. A.M. KapmokoB — Hanpuuk: ®I'BOY KBI'Y, 2020. 24 ¢

PaGouas mnporpamma aucuMiiuHbel (Moayis) «®du3HYecKass XMMHS MaTepHAJOB H
NPOLECCOB JJIEKTPOHHOH TeXHHUKHM» TMpeJHAa3HaueHa [Uii CTYACHTOB OYHOH (OpMBI
oOydeHuss mo HampapieHuto moaroroBku 11.03.03 KoHcTpynpoBaHMe W TEXHOJIOTHS
AJIEKTPOHHBIX CPEJICTB, 3 KypC, 5 CEMecCTp.

Pabouas mnporpamma aucuuIUIMHBL (MOnyis) «®u3MYeckass XUMHS MATepHAIOB M
NpOLEeCCOB  JJIeKTPOHHON  TeXHMKHM»  COCTaBleHa ¢  yderoM  (¢eaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa BBICHIETO OOpa30BaHMS IO HAINPAaBIICHUIO
noaroroBku  11.03.03  KoHcTpyupoBaHMe ©  TEXHOJIOTHUS  AJIEKTPOHHBIX  CPEJCTB,
YTBEP)KICHHOTO INMpHKa3oM MuHucTepcTBa 00pa3oBanusi u Hayku Poccuiickoit denepanmu
«19» centsa0pst 2017 r. Ne 928.
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1. Heau u 321244 TUCHUIJIMHBI, €e MECTO B Y4eOHOM mpoiiecce
1.1.eab npenogaBaHus TUCHMIIAHBI.

Llenb npenogaBaHus JUCHUILTUHBL «DU3NYecKasi XMMHUS MaTepUajIoB U MPOLeccoB
3JIEKTPOHHON TEXHUKH» COCTOUT B (DOPMHUPOBAHUM Yy CTYJECHTOB TEOPETUYCCKUX 3HAHUHA H
MPAKTUYECKUX HABBIKOB B 00JIACTH (PU3WYECKOM XMUMHH JUIsl aHajIM3a CBOWCTB MaTepUajioB
3JEKTPOHHOU TEXHUKHU U MPOILIECCOB UX MOJIYUCHHUS.

1.2. Jlois nocTuskeHUsl YKa3aHHOM BhlIllle e/ He00OX0UMO PelIuTh CJeIyIoIue 3a1a4n:

- OCBOUTh  (UBMKO-XMMHYECKHX  OCHOB  3aKOHOMEPHOCTEH  TOITy4eHUS
MOJIYIIPOBOTHUKOBBIX MAaTEPUAJIOB U CTPYKTYP C 3aJaHHBIMU CBOWCTBAMU;

- OKCIEPUMEHTAILHO U3yYUTh 3aKOHOMEPHOCTH (PU3UKO-XMMHYECKHUX TPOIIECCOB
MPOTEKAIOIIUX NMPHU (a30BBIX MEPEX0aX U MOTyYEHUS MOTYIPOBOIHUKOBBIX CTPYKTYP;

- HAy4UTh CTYJICHTOB CaMOCTOSITEJIbHO aHAJIU3UPOBATH pe3ynbTaThl
9KCIIEPUMEHTAJILHBIX UCCIEA0BAHUN.

W3y4eHre QUCIHUILTAHBI HAIIPABIICHO HA MOJIMOTOBKY CIICIUAIMCTOB, CIIOCOOHBIX
pemars mpoOsieMbl, BOSHUKAIOIINE MTPH SKCILTyaTalliy U3EIUN JIEKTPOHHON TEXHUKHU C
y4eToM 00JIaCTH, THIIOB U 3a7a4 NPOo(heCCUOHATLHON NESTSIIbHOCTH B COOTBETCTBUU C
npodeccnoHanbHBIMH CTaHAAPTAMHU:

— 06.005 «Crmeuuanuct 1O OSKCIUTyaTalldd PaJdOdICKTPOHHBIX CPEACTB (MHXKEHEp-
ANEKTPOHUK)», YTBEP)KIEHHBIM INpukazoM MuHHCTEpCTBA Tpyda U COLMAIbHOU
3amuThl Poccuiickoit @enepanuu ot 31 uronst 2019 roga N 5401 (3aperucTpupoBaH B
Mumntocte PO 28 aBrycra 2019 roga, peructpanuonssii N 55756).

— 40.058 «MHxeHep - TEXHOJOr MO TMPOM3BOJACTBY H3JEIHA MHKPOIIEKTPOHUKN,
YTBEpPkKJACHHBIN MpuKa3oM MHUHHCTEPCTBA TPYyJa U COLMAIBLHOM 3amuThl Poccuiickoi
Oenepauun ot 03.07.2019 1. Ne 480n (3apeructpupoBan Munioctom Poccun
29.07.2019 1. Ne 55439).

2. MecTto aucuuninnsl (MoayJas) B ctpykrype OIIOII BO

JucuuninHa BKJIIOYEHAa B 4YacTh, (OpMHpPYyEMYI0 ydacTHHKaMU 0OO0pa30BaTEIbHBIX
otHomeHnii B1.B.05 yuyeOGHoro mmaHa 1o HampaBieHutro mnojarotoskn BO 11.03.03
KoHcTpynpoBanue M TEXHOJOTHS 3JEKTPOHHBIX CpeACTB mnpoduib: «KoHCTpynpoBaHue u
TEXHOJIOTHS PaAUOIEKTPOHHBIX CPENCTBY.

[Tpu ocBOEHMM AMCUUIUIMHBI 00yYarOIIUICS CMOXKET YaCTUYHO MPOAEMOHCTPUPOBATh
cnenyroiue 06o6meHHsie TpynoBbie pyakuun (OTd):

— JKenJyaTanusi paanodJeKTPOHHOH anmnapaTtypsbl (IpopeccuoHaNbHbIN CTaHaapT
06.005 «Croeuuanuct 1O OJKCIUTyaTallid  PaHOdJIEKTPOHHBIX CPEACTB  (MHXKEHEp-
ANEKTPOHUK)», Ko B, ypoBeHb kBamudukanuu -5);

— Pa3pa0oTka eIMHHYHBIX TEXHOJOIrHYECKHX NMPOLECCOB M PEKOMEHIAIMH 10
YCTPaHEHHMI0 M MpeAyNpeKIeHn0 0paKka B MPOM3BOACTBE W3AeHil MUKPOIJIEeKTPOHUKH
(mpoeccronanbublii cranaapt 40.058 «/HXeHep - TEXHOJOI MO MPOU3BOACTBY H3IENHil
MHUKPODJIEKTPOHUKHNY, KoJl B, ypoBeHb kBanudukanuu -6).

WN3yuenne pmucuuniuasl «@u3nyeckas XHMHS MAaTEPHAJOB H IPOLECCOB
3JIeKTPOHHOM TeXHMKH» Oazupyercs Ha CIEAYIOLUX, paHee HM3y4yaeMbIX, IHUCHUIUIMHAX:
«DPuzukan, «MaremaThka, «Pu3UKN KOHJICHCUPOBaHHOI'O COCTOSTHUSI»,
«MuKpo3neKTpoHUKa», «TeopeTuyeckue OCHOBBI paaiMOTEXHUKM», «Marepuansl U
KOMITOHEHTHI 3JIEKTPOHHBIX CPEACTBY», «OCHOBBI HAJIEXKHOCTH DJIEKTPOHHBIX CPEJICTBY.

OcBoeHne AaHHOW NUCIUIUIUHBI, B CBOIO O4YepeIb, HEOOXOIUMO JUIsl YCHEIIHOTO
YCBOEHHUSI, B MOCJIEAYIOIIEM, CIEIHAIbHBIX KypcoB no auciuiuiiHaM: «KoHcTpyrnpoBaHue u
TEXHOJIOTHS PAINO3JIEKTPOHHBIX CPEACTBY», «COBPEMEHHBIE METOBI HCCIIEN0BAHUS CTPOCHUS
1 CBOMCTBA KOHJEHCHUPOBAHHBIX a3y, a TaKKe MPOU3BOICTBEHHOMN MPAaKTUKU

3. TpeGoBaHusi K pe3yJibTaATaM OCBOEHHUSI COJIeP:KAHUS TUCHUTLIUHBI
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[Tporiecc M3yueHus AUCIUIUIMHBI HANPaBJIeH Ha (GopMuUpoBaHUE MPOodeCcCHOHATBHON
komnerennuu (I1K-3):

— Crnoco0eH NMpoBOAWTH AHAJIN3 NPUYMH Opaka NPHM M3rOTOBJECHMH H3JeJMi MHKPO-
JJIeKTPOHUKH M [aBaThb PEKOMEHJAUMH 10 MX YCTPAHEHHIO W Npeaylpe:KIeHHI0
(ITK-3) (mpodeccuonanpubiii crangapt 40.058 «HXeHEP-TEXHOJIOT IO IMPOU3BOJCTBY
U3JIEIIMA MUKPORJIEKTPOHUKNY, TPyAoBasi pynkuus B/01.6 - Ananus npuuuH Opaka npu
HM3r0- TOBJIEHHMM M3/JeJIUii MUKPOIJIEKTPOHUKH H Ppa3padoTKa peKOMeHJaluii mo ux
yCTpaHe- HUIO U NIPeayNpeKIeHuI0).

KOI[ N HAMMCHOBAHUC MHAUKATOPA JOCTUKCHUS KOMIICTCHIINU

- TIK-3.2. JlaeT mpeuioKeHHsI 110 JIMKBUAANMKA Opaka B MPOW3BOACTBE M3ACTUI MHKPOIJICK-
TPOHUKH.

B pe3ynbpTaTe 0CBOCHMS AUCIUIUIMHBI CTYICHT JTOJDKEH:
3HaTh:
- TEXHOJIOTHUIO MMPOU3BOJICTBA B OTPACIIH;
- UCTIOJIb3yeMbI€ TEXHUYECKUE CPEICTBA, MEPCIIEKTUBBI UX PA3BUTHS U MOJCPHHU3AIINY;
- METOJIbI M CPE/ICTBA KOHTPOJIS pabOThI PaJAMOAIEKTPOHHOTO 000PYIOBAHUS;
-IIPUHITUTIBI 1 METOII TUTAHUPOBAHMS M OPTaHU3AIUHU TIPOBEACHHS paObOT 10 00CTYKUBAHUIO
PaZMOAIIEKTPOHHOTO 000PYI0BaHUS;
-TeXHUYECKHE  CPEICTBA  KOHTPOJIL  PAOOTHl  PAJAMOAICKTPOHHOTO  00OpYyIOBaHWS,
MEePCIEKTHBBI U HAIIPABJICHUS UX COBEPIICHCTBOBAHHS;
-IIPUHIIUIIBI, METO/IbI U CPEJICTBA BBHIIOJTHEHUS PACUETOB U BHIYMCIUTEIBHBIX padoT.

Ymersn:

- IUIAHUPOBATH U KOHTPOJIUPOBATH padOTy MOJYMHEHHBIX;

- paboTaTh C COBPEMEHHBIMU CPEICTBAMHU U3MEPEHUS U KOHTPOJIS paJH03JIEKTPOHHBIMU
npudopamu (POII);

- paboTaTh C MPOEKTHOM, KOHCTPYKTOPCKON M TEXHUYECKOUN TOKYMEHTAIMEH;

- OLICHUBATh TEXHUYECKOE COCTOSTHUE PaIn03JIEKTPOHHOT0 000pYyI0BaHUS.

Baaners:

-IJIAaHUPOBAHUEM TOPSAKA U MOCJIE0BATEIbHOCTH TPOBEAEHUS padOT O 00CTYKUBAHUIO
PaMOAIIEKTPOHHBIX CPEJICTB U PATUOITIEKTPOHHBIX CUCTEM Pa3IMUYHOTO Ha3HAUYCHUS;

- peXuMaMu pabOoThI U YCITOBUSMHU SKCIUTyaTaIlliy PaJAMO3IEKTPOHHOTO 000PY/I0BaHHUS;
-pa3paboOTKON  HOPMATHUBHON JOKYMEHTAlMM TIO0 OKCIUTyaTallkdk H  TEXHUYECKOMY
00CITy’)KMBaHUIO PATHOIEKTPOHHOTO 000PYI0BAHNS;

-HACTPOUKOU U PEryIHPOBKOHN y3II0B paJUOTEXHUUECKUX YCTPONUCTB U CHCTEM;
-ONITUMU3AIINEH TIPOIIECCOB HACTPONKH, PETYTHPOBKH U UCTIBITAHUS U3JICITHS,
-COBPEMEHHBIMU OTEYECTBEHHBIMU U 3apYOCIKHBIMH MMaKETaMU IPOTPaMM IPU PEIICHUU
CXEMOTEXHUYCCKUX, CHCTEMHBIX M CETEBBIX 3a]1aY;

- IpaBUJIAMH U METOJJAMU MOHTa)a, HACTPOUKU U PETYIUPOBKH Y3JI0B PAIHUOTEXHUYECKUX
YCTPOWCTB M CHCTEM.

4. Coep:xaHue U CTPYKTYPa AUCHUILIUHBI (MOIYJISA)
4.1 Conep:xanue pa3ejoB IMCHUIIIMHbI
B tabnuue 1 npuBoauTCS ONMUCaHHME COAEPIKAHMS TUCUUIUIMHBI, CTPYKTYPHUPOBAaHHOE
[0 paszjenaMm, ¢ yKa3aHHEM [0 KaXJIOMy paszeny (OopMbl TEKYLIEro KOHTPOJS: 3alluTa
naboparopuoit pabotsl (JIP), kommoksuym (K), Tectuposanue (T).

Tabmuma 1

No ConeprxaHue pa3jerna Kowmmer | ®opma

a_3 Haunmenosa CHIIMM | TEKYIIer
p HHE 0
Ien
a paszznena KOHTPOJT

i
1 2 3 4 5




Kpucranmm
YyecKoe
CTpOEHUE
BEIIIECTBA

XapakTepuctuka  (a3oBOro  COCTOSHUSL U
ctpyktryp. llomstume  ¢a3pl.  ArperaTHbie
COCTOSIHUSI. DIMKHMM W JanbHBIA TOPSIOK.
['oMOreHHble U reTEpOreHHbIE CUCTEMBI. 3aKOH
MOCTOSIHCTBA yIioB Kpuctamwia. Cummerpus
BHEUIHEH (QOpPMBI, CTPYKTYphl, (U3HUECKUX
cBoicTB. Omepalud M 3JIEMEHTbl CUMMETPHH.
Toueunbie  rpynmbl.  Cunronmu.  Knaccel
cumMmerpuu.  [IpocTpaHCTBEHHBIE  PEILIETKH.
ONEeMEHTbl  CHUMMETPUHM  KPUCTAJUIMYECKHUX
CTPYKTYD. Pemerkn Bbpasge. JedexTs
CTPYKTYpPBhl ~ pealbHbIX KpucTawioB. CBs3b
MEXITY CUMMETPHSIMH KPUCTAIIOB, (PU3HUECKUX
CBOMCTB M sABJIeHHU. TeH30pHOE oOnucaHue
AHU30TPONHH (PU3UICCKIX CBOMCTB U SIBJICHUH B
KpUCTAINTNYECKHX (hazax.

DNIeMEeHThI KPUCTANIOXUMHUH
MOJYIIPOBOJIHUKOB.  XHMMHYECKasi CBSI3b B
TBEPIBIX dazax. MonexynspHbie u
KOOPJAMHALIMOHHbIE  PELIETKH.  XHUMHUYECKast
CBSI3b B CTPYKTYpax THIIAa ajiMa3a U cdanepura.
DIEeKTPOOTPULIATETbHOCTD. OddexTuBHBIE
3aps/ibl aTOMOB B KPUCTAJUIMYECKOW PEIIETKE
COEIMHEHUH. Pacuer SHEPreTUYECKOU
MPOYHOCTH HMOHHBIX pemeTok. MonHble u
aTOMHBIE  PaJUYCBhI. DHepreTuyeckas
MPOYHOCTh ATOMHBIX pemeToK. CBS3b MEXIY
SHEPTeTUYECKUMU, MEXaHUYECKUMHU u
ANEKTPOPU3NIECKUMU CBOMCTBaMHU (a3.

I1K-3

K, T, JIP

Tepmoauna
MUYECKHHU
METO/I
OonucaHus
CBOICTB
MIOJIYTIPOBO
JTHUKOBBIX
MaTepUalIOB

TepMoagMHAMUYECKHIT METO/ ONUCAHUS CBOWCTB
MOJYIIPOBOIHUKOBBIX MAaTEPUAJIOB U MPOLIECCOB
X nosy4yeHus. TepMOIUHAMUYECKUE CUCTEMBI,
byHKIIMU  cocTosHUS, mporecchl.  [lepBoe
HA4ajli0  TEPMOJMHAMHKH. TermmoeMKoCTb.
OHTpONHUSl pPEAKUUMU M €€ 3aBUCUMOCTh OT
TeMnepaTtypsl. Bropoe Hayano TepMoAMHAMUKH.
DHTpoONus U TEPMOANHAMUYECKAST BEPOSITHOCTD.
XapaKkTepuCTUUECKUE dbyHKIIIN.
TepMoauHaMHUUECKHE TOTEHLIMAJIBI.
TepMoguHaMUYEeCKUEe KPHUTEPUU HaIpaBICHUS
MPOLIECCOB U YCJIOBUS PAaBHOBECHUS B 3aKPBITBIX
cucremax. @yHJaMEHTAIbHbIE  ypaBHEHUS
cocrosiaus. [lapunanbable MOJISIpPHBIE BETUYUHBI
U CBA3b HMX C MHTETrpaJIbHBIMU CBONCTBAMHU.
XHUMHUYECKUI MIOTEHLHAAIL. YpaBHeHus
COCTOSIHUSI JUISl OTKPBITBIX CUCTEM. YpaBHEHHUE
I'u66ca-/lrorema.  XMMUYECKUI  IOTECHIHAI
KOMIIOHEHTOB CMECH WACAIBbHBIX U PEATbHBIX
ra3oB, JXMJIKUX U TBEPABIX pacTBOpoB. [loHsaTHE
AKTUBHOCTH U JIETYYECTH.

XHWMHYECKUE PABHOBECHUS B TEXHOJIOTUU

I1K-3

K, T, JIP




MOJIYyYEHUsI TOJYMPOBOJHUKOBBIX MAaTEpUaIOB
U CTPYKTyp. BBIBOI 3akoHa JEHCTBYIOIIUX
Macc. KoHCTaHTBI paBHOBecus. Y PaBHEHMUS
M30TepMBbI XUMUYecKoi peakuuu Bant-I'odda
Y MCIIONB30BaHME tuj Il yrpaBlieHUs! (PU3UKO-
XUMHUYECKUMHU IpoLIECCAMU B
MOJYNPOBOJIHUKOBOM TEXHOJOTHHU. BriusHue
TEMIIepaTyphl U JABJICHUA Mapa HA XUMUYECKOE
paBHOBECHE. YpaBHEHUE HM30XOpbl U M300apbl
XMMHYECKOM  peakiuu. TpeTbe  Haydaio
TEPMOAMHAMMKHU. XHUMHUYECKas KOOpAUHATA

(mepemenHas). 3aBUCUMOCTH CBOOOTHOM
SHEPTUU CHUCTEMBI OT XUMHYECKON
KOOPMHATHI.

TepmoauHa
MUK
pacTBOpOB
u (DazoBbie
paBHOBeCHS
B
MOJIYITPOBO
THUKOBOH
TEXHOJIOTHH

TepMonuHaMUYECKUE KPUTEPUH PABHOBECHS
¢a3. [IpaBuno ¢a3 ['m66ca. da3oBbie IEPEXOIbI
B OJIHOKOMIIOHCHTHBIX cucTemax. CyOmumarius,
KpUCTaIU3alus, TOIUMOPGHBIE MTPEBPALCHHUS.
VpaBuenue  Kimaysumyca-Knaneiipona.  P-T
auarpaMma  COCTOSIHMSIL  OJHOKOMITOHEHTHOM
cucrembl. Da30BBI TEpexoa BTOPOTO poja.
Tepmonunamuyeckue  (QYHKIUU  CMEUICHHS,
3aBHCUMOCTh OT HX cocraBa. OmnpeneneHue
XUMHYECKoro mnoreHuuana. IIpaBuna peruara.
TepmoauHamMuueckoe OOOCHOBaHUE OCHOBHBIX
TUNIOB JMarpaMM COCTOSHUSL C TOMOIIBIO
KOHIIEHTPAIIMOHOW 3aBHCHMOCTH  CBOOOJHOM
SHEPTrUU CHUCTEMBI. JluarpamMmbl COCTOSIHUS C

HEOTPaHUYEHHOU "u OTPaHUYEHHOMN
pacTBOPUMOCTBIO KOMITOHEHTOB,
3BTEKTHYECKUMU " MUCTEKTUYECKUMHU

auarpaMmmMaMm COCTOSIHUA. 3KCHepI/IMeHTaHBHI)Ie
METOABI (1)8.30B01"0 dHaJIM3a W TOCTPOCHUA

auarpaMmm COCTOAHUA I/I)IeaJ'II)HI)IC n
pa3baBneHHble pacTBopbl. CocTaB mapa Haj
pacTBOpPOM. 3aKoHBI I'enpu, Payns,

Konosanosa, P-X pauarpammel. HeupeanbHbie
pactBopbl. N30BITOUHBIE TEPMOJIMHAMHYECKUE
¢yakuu. KoHiemnius peryiaspHOro pacTBopa,
KBa3MXUMHUeckoe mnpuommkenune. [lapamerp

B3aUMOJEICTBUS. Cas3p KodpunreHTa
aKTUBHOCTH C TapaMeTpoM B3auMMOJCHCTBUS.
AHanutuueckoe OINHACaHuE IBYX(ha3HbIX

paBHOBecHil B OHHapHBIX cucTemax. Pacmap
TBepablx (a3. Tpexdasuble paBHOBecus B
OMHApPHBIX CUCTEMAX.

Kunernka (u3MKO-XUMHUYECKUX MPOIECCOB B
TEXHOJIOTHH TIOJTYIPOBOJHUKOBBIX MaTEPHAIIOB.
CranoHapHble U HECTallMOHApHBIE IMPOIECCHI.
VYpaBuenue mnepeHoca. OCHOBHBIE ITOJOKECHUS
TEPMOJMHAMHUKH ~ HEOOpPaTUMBIX  IPOIIECCOB
(IToctynater On3arepa). CKOpOCTh XMMHUYECKUX

I1K-3

K, T, JIP




TOMOTEHHBIX ¥ TETEPOrCHHBIX IPOIIECCOB,
DOHeprusi  aKTUBAIWU.
Kunernka nud@y3noHHBIX MPOLECCOB. 3aKOHBI
®duka. 3aBucuMocTh Ko durmenta guddy3un
OT TEMIEPaTypbl U KOHIEHTPALIUH.

3akoH  ApeHuyca.

4.2 CTpykTypa 1M CIHIIJIMHBI

OO61ast TpyA0EMKOCTh IUCHHUILIMHBI COCTaBISIET 4 3a4eTHBIX equHUL ( 144 yacoB)

TOM YUCJ/IC KOHTAKTHas paﬁoTa:

Tabnuma 2
5 cemecTp Bcero
OO0mast Tpy10eMKOCTh (B Yacax) 144 144
KonrakTHasi pa6ora (B yacax): 51 51
Jlexyuonnvie sanamus (J1) 34 34
Jlabopamopuwvie pabomut (JIP) 17 17
CamocrosiTesibHas padora (B 4acax), B 84 84

Kypcosas pabota (KP)/ KypcoBoii mpoekt
(KIT)

HE NMPEayCMOTPEHBI

HE IPEyCMOTPEHBI

CaMocTosTenbHOE U3yUeHUE Pa3/IesoB/TeM 84 84
IMoaroroBka U NPoOXoxkKAEeHUE 27 27
NMPOMEKYTOUYHOM aTTecTallun

Buja npomexyToYHOM aTTecCTANMU 3a4er

Tabmuua 3. JIeKIIMOHHbBIE 3aHATHS

Ne Tema
n/n
1 Kpucrannnueckoe CTpoeHUE BELLIECTBA
2 ONEMEHTHI KPUCTAJUIOXUMHH MTOJIYTIPOBOIHUKOB
3 TepMonrHaMHU4YeCKuil METO ONTMCAHMSI CBOMCTB IOJIYITPOBOJHUKOBBIX
MaTepuasoB
4 XUMUYECKUE PABHOBECHUS B TEXHOJIOTUH MOJyUEHUS TIOJTYITPOBOJHUKOBBIX
MaTEPUAJIOB U CTPYKTYP
5 TepmoanHaMuka pacTBOPOB U (a30BbIe paBHOBECHUS B MOIYIPOBOAHUKOBOM
TEXHOJIOTUU
6 Kunetnka GpuU3MKO-XMMHUYECKUX MPOLECCOB B TEXHOJIOIMU MOIYIPOBOTHUKOBBIX
MaTepuajoB
7 [ToBepXHOCTHBIE SIBIEHUS U a1COPOIHSI.

Tabnuma 4. JlaboparopHbie pabOTHI

Ne Tema
n/

HOCTpOCHI/Ie AuarpamMm IJIaBKOCTU IBYXKOMIIOHCHTHBIX CUCTEM

Kanopumerpus

OmnpezeneHne TeMI0Thl HEUTPATU3aK KUCIOT

AW —

METOJOM

Onpe;[eﬂeHHe CBOMCTB 2-KOMIIOHCHTHEIX PacTBOPOB (I)OTOKOJ'IOpI/IMeTpI/I‘-ICCKI/IM

BLIpaH_[I/IBaHI/IC MOHOKPHCTAJIJIOB MCTOAOM HaHpaBHCHHOﬁ KpucTajuim3anuun

XuMHYecKre TaIbBAHNIECKHUE DIIEMEHTHI

HccnenoBanue aacopOIy OKpAIIeHHBIX BEMIECTB HA AKTUBUPOBAHHOM YTJIE

0| NN

[TocTpoenue nzorepmal agcopommu [ 'n66ca n3 n3MepeHHs MTOBEPXHOCTHOTO




HaTSKEHHsI paCTBOPOB

PacueT TepMOAMHAMUYECKUX XapaKTEPUCTHK (Pa30BbIX MEPEXOI0B U3
JUTEPaTyPHBIX TaHHBIX

Tabmuma 5 CaMocTosATENBHOE N3YUEHUE Pa3/I€IOB JUCIUILINHEI

/o

BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHC

Tepmoaunamuyeckue  (QyHKUMH, HUCHONB3yeMble I aHanmu3a  (a30BbIX
PaBHOBECHI.

[Tpumenenue metona dypoe st pemenus AudGy3nOHHBIX 3a/1a4.

PaBHOBecHass  KOHIEHTpauusi  Ae()EeKTOB  HECTEXUOMETPHU.  3aBUCHUMOCTD
KOHIIGHTpalun Ae(EeKTOB OT JaBieHUS COOCTBEHHOrO Tapa Ha KOHKPETHOM

CwiibHBIC U ci1aObie (OPMBI XEMOCOPOIIHH.

Kunernka CpI/I3I/IKO-XI/IMI/I‘-IeCKI/IX IMpOICCCOB B TCXHOJIOTMH IMOJTYIIPOBOJHUKOBBIX
MaTCpHaJIOB.

CranoHapHble ¥ HECTAIIMOHAPHBIE MPOIIECCHI.

Q|| v [P w o

YpaBHeHHe nepeHoca.

OCHOBHBIE TIOJIOKEHUS TEPMOJMHAMUKH HeoOpaTuMbIX mporiecco (I[loctynaTe

8 Omnzarepa).
9 CKOpOCTh XMMHYECKUX TOMOTEHHBIX M T€TEPOTeHHBIX MPOIECCOB,
10 DHeprusi akTUBAIUH.
11 [ToBepXHOCTHBIE SIBJICHUS U a1COPOITHSI.
OU3NKO-XUMHUYECKUE SBJIICHUS HAa TpaHUIe pasgena (a3 w uX poib B
12 TEXHOJOTHYECKHX MPOIlecCcax MUKPOIIEKTPOHUKH.
13 CBoOoOTHAS ¥ TIOJTHAS TOBEPXHOCTHBIE SHEPTHH, TIOBEPXHOCTHOE HATSKCHHE.
14 CmauuBaHue, aare3usi, KA pHbIC SBICHHUS.
15 AncopOuust Ha TpaHUIaX pa3fienia TBEPI0e TeI0-Ta3 U TBEPA0e TeI0-KUIKOCTb.
16 N3otepma aacopobimu JIsHrMropa.
17 [TprMeHEeHHEe TOBEPXHOCTHBIX SIBJICHUH B MUKPOAJIEKTPOHHKE.

S OueHo4YHBIC MAaTEPHAJBI AJISl TEKYLIEro H PyOe;KHOT0 KOHTPOJISI YCIIeBAeMOCTH

Hu HpOMeH(yTOqHOﬁ arrecranmum

5.1. KosnoxkBuym

B CCMCECTPEC MPOBOIATCA 3 KOJUIOKBUYMA, KOTOPLIC OLCHUBAIOTCA 110 8 OamioB KaXKIbIi.

—

Bonpocel, BBIHOCHMBbIE HA KOJLJIOKBUYM
Ilepeéwiii KonnoKeUYM

XapaKTepI/ICTI/IKa (I)aBOBOl" 0 COCTOAHUA U CTPYKTYP.

2. Tlonsitue ¢a3pl. ArperaTHble COCTOSIHUA. BiKHMIA 1 1anbHbIN MopsAAoK. ['oMoreHHbIe 1
TETEPOre€HHBIE CUCTEMBI.

3. 3aKoH HMOCTOSIHCTBA YIJI0B KpucTamia. CUMMeTpusi BHEITHEH (OPMBI, CTPYKTYPHI,
(bu3MYECKUX CBOWCTB.

4. Omnepanuu u 31eMeHTb cuMMeTpuu. Toueunsie rpynnsl. Cuaronuu. Kiaccel cuMMeTpun.

5. IIpocTpaHCTBEHHBIE pEIIETKH. OJIEMEHTBl CUMMETPUM KPUCTAUIMYECKUX CTPYKTYP.
Pemerku bpase.

6. JledexTbl CTPYKTYpbl pealbHbIX KpUCTAIIOB. CBsA3b MEXIY CUMMETPUSMHU KPHUCTAIJIOB,



10.

11

13.

14.

Nownbkwd

10.
11.

12.

13

15.
16.
17.
18.

=
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(hU3UYECKUX CBOMCTB U SIBJICHUH.

TenzopHoe onrcaHne aHU30TPONTUHN (PU3NIECKUX CBOMCTB U SBICHUN B KPUCTAJUTMYECKUX
(hazax.

DNIEeMEHTHI KPUCTAIUNIOXUMHUH TOJYIPOBOJHUKOB.

XuMuyeckas CBSI3b B TBEPAbIX (a3zax.

MosnekynspHble 1 KOOPIUHALMOHHBIE PELICTKH.

. X¥MMHYecKas CBSI3b B CTPYKTYpax THIA ajaMasza u canepura.
12.

DNEKTPOOTPUIIATEILHOCTD. DPPEKTUBHBIC 3aps/Ibl ATOMOB B KPUCTAILTUIECKON PEIIETKE
COCTUHEHUH.

Pacuer sHEpreTnyeckoi MPOYHOCTH MOHHBIX peleTOK. IOHHBIE U aTOMHBIE PaJNyCHhI.
DHepreTuyeckasl IPOYHOCTh ATOMHBIX PELIETOK.

CBsI3b MEXly SHEPreTUYECKUMHU, MEXaHUYECKIUMHU U 3JICKTPOPHU3NUECKUMH CBOMCTBAMU

bas.

Bmopou konnokeuym
TepMoaMHAMUYECKUI METO/ OMKMCAHUS CBOMCTB MOJYNPOBOJHUKOBBIX MATEPUAIOB U
MIPOLIECCOB UX MOIYYEHUSI.
TepMoarHaMUYECKUE CHCTEMBI, (QYHKIIMHA COCTOSTHUS, TIPOIICCCHI.
[TepBoe Ha4aI0 TEPMOJUHAMUKH.
TennoeMKoCcTh. DHTPOIHUS PEAKIINHU U €€ 3aBUCUMOCTDb OT TEMIIEPATYPHI.
BTopoe Hauano TepMoAMHAMUKU. DHTPONUS U TEPMOJUHAMUYECKASI BEPOSITHOCTb.
Xapakrepuctudeckue GpyHkun. TepMOIMHAMUYECKUE TIOTSHITUAITEL.
TepMmoanHaMUueCKUE KPUTEPUH HAMPABIICHUSI IPOLIECCOB U YCIOBUS PAaBHOBECHUS B
3aKpBIThIX CUCTEMAX.
@yH/1aMEHTAJIbHbIE YPABHEHUS! COCTOSIHUSL.
[TapuuanbHbIe MOJISIPHBIE BEJTUYMHBI U CBSI3b UX C UHTETPAJIbHBIMU CBOMCTBAMM.
XUMUYECKUH MMOTEHIUAN. Y PAaBHEHUS COCTOSIHUS 11 OTKPBITBIX CUCTEM.
VYpasuenune ['n60ca-/{rorema. XuMu4yeckuii OTEHIIMAT KOMIIOHEHTOB CMECH UJICATbHBIX U
peanbHbBIX Ta30B, JKUAKUX U TBEPJBIX pacTBOPOB. [[oOHATHE aKTUBHOCTH U JIETY4ECTH.
XHUMUYECKUE PABHOBECHUS B TEXHOJIOTUU ITOIYYEHUS MTOIYIPOBOHUKOBBIX MAaTEpUAIIOB U

CTPYKTYP.

. BeiBO1I 3aKk0Ha HeﬁCTBYIOHlHX Macc. KoncranTel paBHOBECHU:.
14.

VYpaBHeHUs U30TepMbl XUMHUYECKOM peakunu BaunTt-I'odda u ucnons3oBanue tuj s
yIpaByieHUs (PU3MKO-XUMUYECKUMU MPOLIECCaMU B OJIYIPOBOJHUKOBON TEXHOIOTHH.
BnusiHue TemnepaTypsl U AaBlIeHUs Tapa HA XUMUYECKOE PaBHOBECHE.
YpaBHEeHHE N30XOPbI U N300apbl XUMUYECKON peaKIiHy.
Tperbe Hauano TepMoAMHAMUKHN. XUMUYECKasi KOOpAUHATA (TIEpEMEHHas!).
3aBHCUMOCTbh CBOOOIHOM 3HEPTUH CUCTEMBI OT XUMUUYECKONH KOOPIUHATHI.

Tpemuii Kon10K8UYM
Tepmonnnamuyeckue Kputepuu paBHoBecus ¢as. [lpaBusno da3 I'nboca.
da30BbIe IEPEXO/Ibl B OJHOKOMIIOHEHTHBIX CUCTEMAX.
CyOnumarus, KpucTajuIn3anus, MoJuMopHbIe peBpaIIeHusl.
Vpasuenue Knaysnyca-Knanelipona. P-T nuarpamMmma cocTOSIHUS OJJHOKOMIIOHEHTHOM
cucreMsbl. Da30BbIN IIEPEX0] BTOPOro poAa.
TepMmonnHaMuyeckue GyHKIIMH CMELIEHHs], 3aBUCUMOCTh OT UX cocTaBa. OmnpeneneHue
XMMHUYECKOT0 IOTEHIMAA.
[IpaBuia peruara. TepmonnHamuyeckoe 000CHOBAHME OCHOBHBIX THUIIOB TUarpamMm
COCTOSIHUSI C TOMOIIIBIO KOHIICHTPALMOHOM 3aBUCUMOCTH CBOOOAHOM SHEPTHH CUCTEMBI.
JnarpaMMbl  COCTOSIHMSI C HEOTPAHMYEHHOM M OrPaHUYEHHOW PacCTBOPUMOCTHIO
KOMIIOHEHTOB, 3BTEKTUUYECKUMHU U AUCTEKTUUECKUMU AMArpaMMaMHU COCTOSHUS.
DKcrnepuMeHTalIbHbIE METO/IbI (pa30BOr0 aHAIN3a U MOCTPOSHUS TUarpaMM COCTOSIHUS
WneanbHble U pa30aBIeHHBIE PACTBOPHI.
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9. CocraB mapa Haxa pactBopoM. 3akonsl ['enpu, Paynsa, Konosanosa, P-X nuarpamMmsi.
10. HeuneanbHblie pacTBOPHI. M30bITOUHBIE TEPMOIMHAMUYECKHE () YHKIIUH.
11. KoHuenuus peryispHOro pacTBopa, KBa3MXUMUYECKOE TPUOIHKEHHE.
12. [Tapamerp B3aumoneiictBug. CBa3p KOd(pQHUIMEHTAa aKTUBHOCTH C MapamMeTpoM
B3aUMO/EICTBHUA.
13. Ananutudeckoe onrcanue IByx¢a3HbIX paBHOBECHI B OMHAPHBIX cucTeMax. Pacman
TBepIbIX (a3. TpexdasHble paBHOBECUS B OMHAPHBIX CUCTEMAX.
14. Kunetuka (U3MKO-XMMHUYECKUX MPOIECCOB B TEXHOJOTUH  MOIYIPOBOJHHKOBBIX
MmatepuaoB. CTalMOHapHbIe U HECTAllMOHAPHBIE MPOLIECCHI.
15. YpaBuenue nepenoca. OCHOBHBIE TIOJI0KEHUS TEPMOAMHAMUKNA HEOOPATHUMBIX IPOLIECCOB
(IToctynatsl OH3arepa).
16. CkopocTh XMMUYECKUX TOMOT'€HHBIX U T€TEPOre€HHBIX IPOLIECCOB, DHEPTUS aKTUBALIUU.
3akoH ApeHuyca.
17. Kuneruka qudy3rnoHHBIX TIporieccoB. 3akoHbl Duka.
18. 3aBucumocts K03 punmenta 1uddy3un ot TemnepaTypbl U KOHLEHTPALUH.
19. TloBepXHOCTHBIE SIBJIEHUS U aACOPOLUS.
20. TToBepXHOCTHOE HATS)KEHUE U IOBEPXHOCTHAS SHEPIHSL.
21. YpaBHeHue U30TE€pM aACOpPOIUH.
Pexomenoayuu npu no02omoske K KoJ10KeUymy
e TpopaboTaTh KOHCIEKTHI JIEKIUH 110 BOIPOCAM KOJUIOKBUYMA;
® [IPOYUTATh OCHOBHYIO U JIONOJHUTENILHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO 110
M3Yy4aeMbIM BOIIPOCAM;
® OTBETUTH HA BOIIPOCHI KOJUIOKBUYMA;
® [IpH 3aTPYAHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPEINOIABATEIIEM.
Kpumepuu oyenusanus
Onenka
HeynoBiieTBOPUTENBbHO | yI0BJIETBOPUTEIbHO XO0po1Io OTJIMYHO
2 daju1a 4 daj1a 6 0ay10B 8 d6ass10B
Crynent HE 3Haet | CtymeHT Crynent xopomo | CTyIEHT B ITOJIHOM
3HAYUTEIILHON YaCTH | MOBEPXHOCTHO 3HaeT | 3HACT  Marepuan, | o0beme 3HaeT
BOIIPOCOB, JIOITYCKAET | BOMPOCHI IPaMOTHO M IO | MaTepua, rPaMOTHO
CYIIECTBEHHBIC ONIMOKU B | KOJUIOKBHYMA, CYWECTBY M3J1aract | - MO - CYIICCTBY
OTBETAaX Ha BOIIPOCHI JOIIyCKacT ero, JIOITycKas | W3naract —ero, - He
HETOUHOCTH B OTBETE | oo oPIe pomyckad
HETOYHOCTH B | CYHICCTBCHHBIX
Ha BOpOC OTBCTC HA BOIIPOC HETOYHOCTEH B
OTBETE Ha BOMPOC.

5.2. O0pa3upbl TeCTOBBIX 3aJaHUIH

TecToBBIE 3aMaHUS 110 JUCHUILINHE:
S: TepMoMHAMHUKA UMEET JIEJIO C BETUYMHAMU #$#
+: MaKpOCKOIIMYECKUMHU

I:

: MUKPOCKOITMYECKUMHU
: aTOMHBIX pa3MepoB
: MOJIEKYJISIPHBIX pPa3MepOB

S: ITapamMeTpbl, KOTOPBIE BBIOPAHBI, 4TOOBI OITUCATh COCTOSTHUE CUCTEMBI Ha3bIBArOTCS #$#
+: HE3aBUCUMBIMU
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: 3aBUCHUMBIMHU

: BHYyTPEHHUMH

: BHEILIHUMH

L:

S: KonnuecTBo sHEPruM, KOTOpas MOJy4yaeT UK OTJAET B Mpoliecce Tem1000MeHa, Ha3bIBalOT
#S#

+: TeroTon

+: KOJIMYECTBOM TEIIOTHI

-: paboToii

-: BHepruen

I:

S: TemoBO€ COCTOSIHUE CUCTEMBI HITH TEJIO Xapakrepusyercs #$#
+: Temreparypoi

: JaBJICHUEM

: 00beMOM

: MAccou

I:

S: Enununnia usmepenust naieHus B cucteme CU #$#

+: 11a

-1 TOp

-: bap

- MM.pT.CT.

- JIx

LI:

S: O0beM 3aHUMAaeMBblil OIHUM MOJIEM BEIECTBA HA3BIBAIOT #$#
-: YAEIbHBIM

+: MOJISIDHBIM

I:

S: O6bem 3aHUMaeMbIi €TUHUIIEH MAaCChl HA3bIBAIOT

+! yOEIbHBIM

-1 MOJISIPHBIM

I:

S: Ilpu OTCYTCTBUM BHEIIHUX BO3/EUCTBUN TEPMOIMHAMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB
ONpeaeseTcsl TPeMs BETMUMHAMHI

+: 00beMOM

+: IaBJICHUEM

+: Temneparypou

-: DHEepruen

-: DHTAJIBIINEN

LI:

S: TepMuH TepMOJUHAMUKA UCTOJIKOBAH KaK CHHOHMM TOHATH #$#
+: TemIoTa

+: pabota

- XUMHS

-: pusuka

LI:

S: YpaBHeHus1, CBA3BIBAIOIINE MEXTy COOOI mapaMeTpbl COCTOSIHUS, Ha3bIBAIOT #$#
+: ypaBHEHUSMH COCTOSTHUSA

. YPaBHEHUSMH PEAKITIH

: MapaMeTPUUYECKUMHU YPABHEHUSIMHU

: XapaKTePUCTUICCKUMH YPABHEHUSIMH
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S: Touka nexaiiasi Ha TEPMOAMHAMHYECKON MOBEPXHOCTH M XapaKTEPU3YIONIasi COCTOSTHUE
CHCTEMbI Ha3bIBAIOT #$#

+: ¢purypaTuBHON

- MaTEMaTHYECKOU

- TEOMETPUYECKOI

- ACTPOHOMUYECKOM

Memoouueckue pekomenoayuu no n0020mMosKe K mecmuposanuro

TecTbl — 3TO BOMPOCHl WJIM 3aJIaHUs, MPEIyCMAaTPUBAIOIINE KOHKPETHBIN, KpPaTKUM,
YETKUMHA OTBET HA HMEIOLIMECS 3TAJIOHBI OTBETOB. I[IpM caMOCTOATENBHONM NOATOTOBKE K
TECTUPOBAHUIO CTYACHTY HEOOXOIMMO:

a) TOTOBACH K TECTHPOBAHUIO, MNpopaboTarh HMH(DOPMAIMOHHBIA MaTepHan IIo
mucturiuHe. [IpoKOHCYIbTHPOBAThCS C TperojaBaTeeM IO BOMPOCY BBIOOpa ydeOHOU
JTUTEPaTyphl;

0) 4eTKO BBIICHUTE BCE yCIIOBUSI TECTUPOBAHUSA 3apaHee. 3HATh, CKOJIbKO TeCTOB Bam
OyIeT MpeI0KEeHO, CKOJIBKO BPEMEHH OTBOJUTCS HAa TECTUPOBAHUE, KAKOBA CHCTEMA OIICHKU
pe3yabTaToOB U T.[I.

B) IpHCTymasi K paboTe ¢ TECTaMH, BHUMATEIHHO W JO KOHIIA MPOYTHTE BOIPOC H
MpeyiaraeMbie BapUaHThl OTBETOB. BriOepuTe mpaBMiibHBIC (MX MOXKET OBITh HECKOJIBKO). Ha
OTJICIBHOM JIUCTKE OTBETOB BBIMUIINTE [H(PY Bompoca W OYKBBI, COOTBETCTBYIOIIUE
MPaBUJILHBIM OTBETAM;

r) B IPOLIECCE PEIICHUS KEeNAaTeIbHO MPUMEHATh HECKOJIBKO MOJAXO0JOB B PEUICHUU
3a/IaHks. DTO TO3BOJISIET MAaKCHMMaJbHO THOKO ONEPHpPOBAaTh METOAAMH PEIICHUs, HaXOJs
Ka)KJIbIM pa3 ONTUMAJIbHBIN BapUaHT.

1) ecnu Bbl BcTpeTwiu 4pe3BbIYaiiHO TPYAHBIA 17151 Bac Bompoc, He TpaThTe MHOTO
BpeMeHHu Ha Hero. [lepexonure k npyrum TectaM. BepHurech K TpyIHOMY BOIIPOCY B KOHIIE.

€) o00s3aTenbHO OCTaBbTE BpEeMs JJs TPOBEPKH OTBETOB, YTOOBI M30€kKaTh
MEXaHNYECKUX OIIHOOK.

Kpurepun onenuBanus

OrneHka
HEYJIOBJICTBOPUTEIHHO YIOBJICTBOPUTEIIBHO | XOPOIIIO OTJIMYHO
0 6amnoB 3 Gamna 4 Ganna 5 6amioB
Menee 50 % npaBuibHO 50-70% npaBunsHO | 71-85% 86-100%
BBLIIOJIHEHHBIX 3aaHUMH. BBIIOJTHEHHBIX MIPaBWIIBHO MIPABHIIBHO
3aaHUH. BBITTOJTHEHHBIX BBIIOJIHEHHBIX
3aJaHUMH. 3aJaHIH.

5.3. 3apanus 1Jis1 J1aOOPATOPHBIX 3aHATHIA
JIaGopaTopHBI MPAKTUKYM SIBIISIETCS BaXKHBIM AJIEMEHTOM OOYYeHHs, T.K. IPUBHUBAET
HaBBIKM CAMOCTOSITENIbHOM pabOThl Ha Pa3TUYHOM JIAOOPATOPHOM OOOPYAOBAaHHM M yMEHHE
MI0JIb30BAThCS PA3IMUHBIMU IPUOOPAMU U HHCTPYMEHTAMHU.

Ipumep munoeoii naéopamopnoii pabomol «UcelleoBanne UCIOKANUA B

MOHOKPHCTANIMYECKUX CTPYKTYpPax)

Ilenpto maHHOW pPAOOTHI SBJISCTCS HCCICAOBAHUE JMCIOKAIMOHHON CTPYKTYPBI
MOHOKPHUCTAJIOB anMa3a M XJOpHcToro Harpusi. OmnpeneneHHE IJIOTHOCTH JIHUHEHHON H
MTOBEPXHOCTHOM JIUCIOKAIIMA HA TIOBEPXHOCTH MOHOKPHCTAUIOB PA3JIMYHON OPHUEHTAITHH.

Memoouueckue pexkomenoayuu

BrimonHenne kaxaoi 1abopaTopHOH paOOThI CKITAIBIBAETCS U3 CIIEAYIONINX ITAIOB.

1. CamocTtosTenbHass MOATOTOBKA CTyAEeHTOB K paborte. Ilepen Hawamom paboOThI
CTYJCHTBI TOJDKHBI YETKO MPEJCTABIATH ceOe 1eNb paboThl, METOI U3MEpEeHHUsI, GU3HUECKYIO
CYLIHOCTb OKUJAEMbIX pe3ysbTaToB. J[omkeH ObITh MOATOTOBJIEH MPOTOKOJI M3MEPEHUIA,
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coliepKalMii TaOnMMUbl A1 3alicH Pe3ylbTaTOB HM3MEPEHHM M OCHOBHBIE DPAacUETHBIC
dopmynbl. CTyneHTB, HE TMOATOTOBUBINMECS K pabdoTeé B COOTBETCTBHH C 3THMU
TpeOOBaHUSAMU, K BHIIIOJIHEHUIO paOOTHI HE TOMYCKAIOTCSI.

2. IlpoBeneHue sKcHepuUMEHTa. IJTOT 3Tal OCYHIECTBISIETCS B COOTBETCTBUM C
METOJIMYECKUMH YKa3aHHUSIMH, KOTOpble coJAepKarcd B OMNHCAHMM K KaxJIoil paboTe.
JlaboparopHble M3MEpeHHsI Ha METAIOrpauueckoM MHUKPOCKONE CTYACHT MOXET HadaTb
TOJIBKO TOCJe coOeceIoBaHus ¢ MPernojaBaTesieM U MOJy4eHHs] COOTBETCTBYIOIIETO JIOMyCKa.
Pe3ynbrarhl n3MepeHus MpoBEPsIIOTCS MPENO aBaTEIIEM.

[Ipu pabGote B nabopaTopuu HEOOXOIUMO CTPOTO BHIIOJHATH BCE MpPaBHUIIa TEXHUKU
0€30MaCHOCTH U YKa3aHUs MPEerojaBaTes.

3. CocraBiieHHE OTYeTa O IpojeiaaHHOW padore. K oT4eTy O BBIMOIHEHHOW paboTte
MIPEIBSABISIOTCS CIETYIOIINE TPEOOBAHMUS:

OT4eTr AOKEH COJEepXKaTh MCUEPIIBIBAIOLINE JaHHBIE, KaK O Leidu paboThl, TaK U O

pe3yJsibTaTax B CIEAYIOLIEH 10CIE10BATEIbHOCTH:

® 3aJaHMe;

® OMNNCaHHE METOJUKU U3MEPECHHIA,

® TIEPBHUYHBIC FKCIIEPUMEHTAILHBIE PE3YIbTAThI 32 MOANKCHIO MTPEToAaBaTeNs;

® pe3yabTaThl 00PaOOTKHU IKCIEPUMEHTAIBHBIX JaHHBIX, BKJIIOUas rpadukH,
TaOJIHIIBL;

e 0o0mIKe BRIBOBI O pabOTE U 3aKIFOUCHHUE, O KAYSCTBE HCCIICIOBAHHBIX
MaTepuasoB.

Texcr oryera mgoibKeH OBITH HANMKMCAaH AKKypaTHO W pa300pPUMBO OT PYKHU WIH
MIPE/ICTaBJICH B BUJE PACIEUYaTKH, MOCIe KOMIbIOTEpHOH BepcTKu. B 000X ciiydasx TekcT
JOJDKEH TPEACTaBIsATh cOo0OM JIOrMueckoe WM3JOXKEHUE cyllecTBa Bompoca. HemomycTumo
npuBegeHue GhopMyir, TabauI 06e3 pazbscCHEHUH BceX 0003HAYCHHM W COKpamieHwid. OTder
JIOJKeH OBITh MOHATEH M KaXIOro YHTAKImero 0e3 Kakux-1u00 JOMOJHUTEIbHBIX
BOIIPOCOB Y COCTaBUTEJIEH OTUETA.

4. Tlocme mnpencTraBleHuss OT4YeTa CTYASHT JOJKEH UMETh, KaK MHUHHUMYM,
MMOBEPXHOCTHBIE 3HAHUS TI0 KOHTPOJIBHBIM BOMIPOCaM K paboTe, UMEIOIIUMCS B METOIMYECKUX
yKa3aHUAX, U eMy BBICTaBIsIeTCs 0all, KOTOPHIM OlleHEHa JlaHHas T1abopaTopHas paboTa.

6. IlpomekyTOUHASA aTTECTALUS

Cnucok 0CHOBHBIX 60NPOCOB K YCHIHOMY IK3AMEHY
®da3zoBbie paBHOBecHs. OcHOBHBIE TepMUHBL. [IpaBuiio ¢as.
VYpasuenue Knaneiipona-Knaysuyca. ®@a3oBsie nepexosl 1-ro u 2-ro poja.
@da30BbI€ PABHOBECUS B OJJHOKOMIIOHEHTHBIX CUCTEMAX.
MOoHO 1 SHaHTUOTPOIHBIE (ha30BbIC TPEBPAILICHHUS.
MeToab! PU3MKO-XUMUYECKOTO aHaNH3a (a30BbIX pAaBHOBECHI.
JlnarpaMMbl COCTOSIHHS 2-X KOMIIOHEHTHBIX CUCTEM C 3BTEKTUKOU. X0/ KPUCTAJUIM3ALIUH.
JluarpaMMbl ~ COCTOSIHUSL ~ 2-X ~ KOMIIOHEHTHBIX ~ CHUCTEM C  HEOIPAHMYEHHOMU
PacTBOPUMOCTBIO. XO0JI KPUCTATIH3ALIHH.
8. Twepmble pacTBOpbl C OrPAaHMYEHHOW PACTBOPUMOCTBIO M 3BTEKTHUKOWU. XOJ

NHounhs LN =

KPUCTaJUTN3AIUH.

9. Teepaple pacTBOPHl C OTPaHUYEHHOM PACTBOPUMOCTBIO M NEPUTEKTHKOH. XoJ
KPUCTAJUTN3AIUH.

10. Cucremsbl, oOpa3ylolMe OJHO COEIUHEHME, IUIaBsiieecss 0e3 pas3nokeHus. Xon
KPUCTaJUTN3AIUH.

11. KonrpysHTHOE miaBieHre ¢ 00pa3oBaHUEM TBEPABIX PACTBOPOB. X0 KPUCTATITU3AIINH.

12. THKOHIPY3HTHOE IUIABJIICHUE COEUHEHNN. X0/ KPUCTAJUIN3ALNH.

13. Bniusinue naBieHus Ha ¢a3osble paBHOBecus. P-T-X nuarpammel.

14. YpaBHEHUs1 COCTOSTHUS T€TEPOr€HHON CUCTEMBI. TepMOAMHAMMUYECKUN OIXO0/ K pacyeTy
JUarpaMM COCTOSIHUSA.
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15. edextol HecTexuoMeTpun. VX BiIUsSHUE HA 30HHYIO CTPYKTYDY.

16. [ledexts! HecTexuomerpun Ha T-X nuarpammax. J{anbTOHUIBI U OEPTOIUIHIBI.
17. Bnusinue neeKToB HECTEXMOMETPUU Ha MOJIOKEHHUE JUCTEKTHUECKON TOUKH.
18. KBa3uxuMu4ecKuii MeTo/] ONUCaHUs PaBHOBECHS 1€(PEKTOB.

19. ledekThl nacanbHOM MOBEPXHOCTH.

20. PaBHOBecHe pa3nudHbIX (hopM xemocopOIuu. PaBHOBeCHAs KOHIICHTpAITHSI.
21. 3apspkeHne MOBEPXHOCTU IIPU XEMOCOPOIUH U €€ BIHMSHIE Ha MOBEPXHOCTHBIN U3TU0 30H.
22. Tepmonunamuka nud¢ysun. Buast nuddysum.

23. Mexanusmsl 1udy3um.

24. Kospdunuent nuddy3un u GakTopsl €ro onpeaesstomme.

25. Nubdysus n3 6€CKOHEYHO TOHKOTO CJIOSI.

26. Iuddy3us n3 HCTOYHUKA HEOTPAaHUUYEHHOW MOIIHOCTH.

27. 3akoH ApeHuyca.

28. Kuneruka nuddy3noHHBIX POLIECCOB.

29. 3akonsl Duka.

30. 3aBucumocts K03 punmenta quddy3uu oT TeMnepaTypsl 1 KOHICHTPALIWH.

Memoouueckue pekomenoauyuu npu nOO20Mo6Ke K IK3AMEHY

[ToaroToBka CTYJEHTOB K SK3aMEHY BKIIIOYACT MPOPAOOTKY JICKIUH, B TCUCHUH
CeMecTpa M HEMOCPEICTBEHHYIO TIOJTOTOBKY B JIHH, MPEANIECTBYIONINE dK3aMEHY, BKIIOYAs,
KOHEYHO, IMOJIFOTOBKY K KOJUIOKBHYMaM, TECTHPOBAHUIO, BBHITIOJHEHHUIO JTAOOPATOPHBIX pabOT
U UX 3aIIUTY.

Jljis MOATOTOBKM K OTBETaM HA dK3aMEHAIIMOHHBIE BOMIPOCHI (OHHM BBIIAIOTCS B KOHIIE
CceMecTpa) CTYACHT JOJDKEH HCIIOJIb30BaTh HE TOJIBKO KypC JICKIHMM, HO M OCHOBHYIO H
JOTIOJTHUTEIIBHYIO JIUTEPATypy JAJs BBIPAOOTKM YMEHHUSl JaBaTh pPa3BEpHYTHIE OTBETHI Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

B Xoze MOATOTOBKM K JK3aMEHY CTYAEHTY HEoOXOAWMO oOpamiaTh BHHUMaHUE HE
TOJIbKO Ha YPOBEHb 3allOMHHAHUS, HO U Ha CTENIEHb TOHUMAaHUS U3y4aeMbIX BOIPOCOB. A 3TO
JOCTHTAETCS HE MPOCTBHIM 3ay4YWBaHUEM, a YCBOCHHEM IPOYHBIX CHCTEMAaTH3UPOBAHHBIX
3HaHUI aHaIUTHYeCKMM MblnuieHueM. ClieoBaTellbHO, HEMOCPEICTBEHHAs MOJrOTOBKA K
9K3aMEHYy JIOJDKHA B Pa3syMHBIX NPOTOPIHAX COYETaTh M 3allOMHHAHWE, M TIOHHMMAaHWE
IPOrpaMMHOr0 MaTepHuaa.

Pacnpeoenenue 6annos mexyue2o, pyoexcnozo KOHmMpPona u IK3AmMena

Ne Oo0mas 1-11 TOuKa 2-91 TOYKA 3 Touka
cymMMma
1. | Tekyuuii KOHTPOJIb
MOCEIICHNUE 3aHATUI 10 3 3 4
0annoB Oaina Oaina Oaina
BBITTOJTHEHHE U 3aIl1Ta 21 7 7 7
1a00paTOPHBIX pabOT Oan OanmoB O6ayuToB OayoB
2. | PyGexHblil KOHTPOJIb
TECTHUPOBAHNUE 15 5 5 5
0annoB 0annoB 0aioB 0annoB
KOJUIOKBUYM 24 8 8 8
Oaina 0amnoB 0aioB 0annoB
Hroro 70 23 23 24
0aJL10B 0aj1a 0aj1a 0a1a
3. | Ox3amen 30 min — 15, max — 30
0aJL10B 0aJ10B




Kpumepuu oyenusanusn

[Tpu ocBoennu aucuuiuinHel Gopmupyercst komrereHuus [1K-1. Ykazannas
KOMIIETEHIMs (POPMUPYIOTCS B COOTBETCTBUU CO CIEAYIOIIMMU 3TallaMU:
e (QopMHpOBaHUE U PA3BUTUE TEOPETHUECKUX 3HAHHMH, NPEIYCMOTPEHHBIX YKa3aHHBIMHU

KOMITETEHITMSMHU (JICKITUOHHBIE 3aHATHS, CAMOCTOSITEIbHAS paboTa CTYICHTOB);

e mpuobpereHue

u Pa3BUTHUE IMPAKTUYCCKUX

YMEHUH,

KOMITETCHIMAMU (JTa0OpaTopHBIE paObOTHI, CAMOCTOsATEIbHAS paboTa CTYICHTOB);

® 3aKpCIJICHUC

TEOPETUUCCKHUX

3HAHHMH,

YMEHUU U

IMPAKTUYCCKUX
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MPEyCMOTPEHHBIX

HaBBIKOB,

MPEeyCMOTPEHHBIX KOMIETEHIUSIMH (J1abopaTOpHbIe pabOThl, MPAKTHUKHU, BBITYCKHAs

KBaJIM(UKAIIMOHHAS paboTa).

ChopMupoBaHHOCTH KOMIIETEHIIUH B PAMKaX OCBOCHUS JAHHOW AMCUUIUINHBI

OLICHUBAETCS 10 TPEXYPOBHEBOU LIKAJIE:

e 0a30Bblil YPOBEHD (OLEHKA «YAOBJIETBOPUTEIbHO») SIBIISIETCSA 00s13aTENIbHBIM IS
BCEX 00y4aronuxcs Mo 3aBepLUICHUH OCBOCHUSI JUCIUILINHBI,

® [POABUHYTHIA YpPOBEHH (OLIEHKA «XOPOLIO0)») XapaKTEPU3yETCsl IPEBBILLIEHUEM

MUHUMAaJIbHBIX XapaKTEPUCTUK CHPOPMUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPILICHUU

OCBOCHUA NUCIMIIIINHBI,

® BBICOKUH YPOBCHB (Ol.leHKa «OTJII/I"IHO») XapPaKTCPU3YCTCIA MAaKCUMAJIBHO BO3MOKHOM

BBIPAXKCHHOCTBIO KOMHCTCHHI/Iﬁ U ABJIACTCA BaXKHBIM KaUCCTBCHHBIM OPHUCHTHPOM JIAA

CaMOCOBCPIICHCTBOBAHM.

KpnTeplm OIICHKH Ka4YeCTBa OCBOCHHUSA NUCHUIIJIMHBI IPUBEACHDLI B IIPUJI0KCHUH 2.

7. MeToauuecKkue MaTepUuaJibl, ONMPEACTAIONINE ITPOUHECAYPHI OLICHUBAHUS 3HaHHﬁ,
yMeHHﬁ, HaABBbIKOB U OIIbITA AC€ATECJIbHOCTH

Tabnuia 6. PeaynpraThl 0OCBOGHUS y4eOHON AMCIMIIIIMHBI, TIOJUIEXkKAIINE TPOBEPKE.

Pe3yabTarsl
o0yueHus
(KkoMIIeTeHIIuM)

OcHOBHbBIE MOKA3AaTEJIN OLEHKH
pe3yJibTaToB 00y4eHHus

By onieHoYHOT O
Marepuajia

IIK-3 Cnocoben
MPOBOJIUTH AHAJIU3
MIpUYKH Opaka npu
HU3TOTOBJICHUMN
H3ICIUN
MHUKPO3JIEKTPOHHUK
M U JaBaTh
PEKOMEHIalluHU 10
WX YCTPAaHEHUIO H
MpeAYNPEXKICHUIO

3HaTh:

-TCOPUIO U MMPAKTHUKY IKCILTyaTallun
panno3JIeKTPOHHOMN anmaparypsl;
coJiepKaHuEe MEPOIIPUATHH 110
BBOJ1y B 9KCILTyaTallUIO
Panro3JIEKTPOHHOM anmmaparyphl;
-ME€TO/Ibl TEXHUYECKOTO
o0ecrnieueHuns HKCITyaTaluu
Panno3JIeKTPOHHOM anmapaTyphl;
-METOJIbI METPOIIOTHIECKOTO
o0ecreyeHus HKCIUTyaTaliuu
Panno3JIEKTPOHHOM armapaTypsl;
-IPUHLIMIIBL PabOThI, yCTPOHCTBO,
TEXHUYECKHE BO3MOKHOCTH CPEJICTB
KOHTPOJISI TEXHUYECKOT'O COCTOSIHUS
Panro3JIeKTPOHHOM anmaparyphl;
Ymern:

-paboTaTh C IKCITyaTallHOHHON
ﬂOKYMeHTaHHeﬁ M0 TCXHUYCCKOMY

Beinonsenue u 3amura
1a00paTOpHBIX PadoT;
TUTIOBBIE OIICHOYHBIE
MaTepHalbl A1 YCTHOTO
omnpoca (pazoen 1);
TUIIOBBIE TECTOBBIE 3aaHUS
(pazoen 2);

TUIIOBBIE OIICHOYHBIE
MaTepuaibl K SK3aMeHy
(pazoen 3.).

Beinonsenue u 3amura
1a00paTOpHBIX PadoT;
TUTIOBBIE OIICHOYHBIC
MaTepHalbl A5l YCTHOTO
omnpoca (pazoen 1);
TUIIOBBIE TECTOBBIC 3aaHUS
(pazoen 2);

TUIIOBBIE OIICHOYHBIE
MaTepuabl K 9K3aMeHY
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00CITy’)KUBAaHHIO PAIMO3JICKTPOHHOM
anmnaparypsl;

-AUarHoCTUPOBATb U OLICHUBATH
TEXHUYECKOE COCTOSIHUE
PaguO3IIEKTPOHHOM anmnaparypsl;
-MCIIOJIb30BaTh CPEACTBA U3MEPEHUS
AJIL KOHTPOJIA TCXHUYCCKOT'O
COCTOSIHUS PaJUO3JIEKTPOHHON
anmnaparypsl.

Baanern:

-TeCTUPOBaHUEM PabOTHI

(pazoen 3.).
Beinonsenue u 3amura
nabopaTopHbBIX paboT;
TUIIOBBIE OIICHOYHbBIE
MaTepuabl A1 YCTHOTO
ompoca (pazoen 1);
TUIIOBBIC TECTOBBIC 33/ TaHHUS
(pazoen 2.);

TUIIOBBIE OIICHOYHbBIE
MaTepuaibl K SK3aMEeHY
(pazoen 3.).

PaguOdIIEKTPOHHOM anmnaparypsl
Hepell ee dKCILTyaTalnuen;
-MOHUTOPUHIOM TEXHUYECKOI'O
COCTOSIHUSL PaZInOdJIEKTPOHHON
anmnaparypsl;

-KOHTPOJIEM Ka4e€CTBA IIPOBEICHUS
periJamMeHTHbIX paboT Mo
TEXHUYECKOMY 00CITy>KUBAHHIO
PagMOdIIEKTPOHHOM alIapaTyphl.

8. YueOHo-MeTONMUYECKO€E O0ecTieueHne T CUUILTUHBI (MOTYJIA)
OcHoBHas JIuTeparypa:
1. KyapsmeBa H.C., bonmapeBa JL.I. ®usnyeckas xumusa. Y4eOHUK AJis1 OaKanaBpoB
WznarensctBo: FOpaiit-U3nat, 2012 1. 340 c. http://www.labirint.ru/books/306468/
2. MymikambapoB H. H. M89 ®usuueckas u komnouanas xumusi: — M.: OO0 «MeauiuHckoe
nH(pOpMaLMOHHOE areHTcTBOY, 2008. — 295 c.
3. Tpetpskos 10./1., [Iyrases B.M. BBeaenue B xumuto TBepo¢a3HbIX MaTEpUANIOB: yuel.
nocobue. - M. : U3a-Bo Mock. yH-Ta: Hayka, 2006. - 400 c.
JomosHuTeNbHAS:
1. Canem P.P.. ®usnueckas xumusd. Tepmonunamuka. —M.: DUSMATIINT, 2004 rox. 352 c.
2. Wyxun E.JI., [lepue A.B., Amenuna E.A. Komnongnas xumus. 3-e uza. — M. Beicu.
mikonia 2004 rox. 445 c.
3. Epemun B.B., Kapros C.U., Ycnenckas U.A., Ky3smenko H.E., JIyaun B.B.. OcHoBbI
¢usnueckoit xumuu. Teopus M 3amaun: Yued. mocobue st By3oB — M.: U3narenbcTBo
«Ox3amen», 2005. — 480 c.
4. T'nazoB B.M. OcHoBbI dpusndeckoit xumun.-M.: Beicias mkosa, 1981.
5. lackonsckast M.I1. Kpucramnorpadus - M.: Beiciias mkosa, 1984.
6. Hosukos N.U., Po3un K.M. Kpucrannorpadus u ae@exTsl KpuCTaIINIECKONH PEIIETKH. -
M: Metamnyprus, 1990.
7. OpmoHT b.®. Breaenue B pU3NUECKyI0 XMMHUIO U KPUCTATUIOXUMHUIO MOTYIPOBOJIHUKOB. -
M.: Bricmag mikona, 1982.
8. JIrome K. Xumunueckast TepMoilnHaMuKa MaTepuasios.-M: Mertamnyprus, 1989.
9. T'openuk C.C., lamesckuii M.fl. MarepuanoBeneHne noaylpoBOJHUKOB U TUIIEKTPUKOB.
- M.: Meramnyprus, 1988.
MeTtoanyeckue yKkazaHus K J1a0OpPaTOPHBIM 3aHATHSAM:
1. KapmokoB A.M., Kapmokosa P.1O., [llomaxoB 3.B. YuebHoe nmocoOue k 1abopaTopHbIM
pabotaMm 1o kypcy «@Pu3uueckass XMMHUsS MAaTE€PUATIOB U MPOLIECCOB IEKTPOHHOU TEXHUKH»
Hanpuuk, KBI'Y, 2017 r.115 c.
2. KapmoxoB A.M., JlpiiekoBoii A.X. «I[loBepXHOCTHBIE SIBIICHUS U aICOPOITH»
Meroandeckue pazpadborku. — Hanpumk: Kab.-ban.yn-1, 2008 -31 c.


http://www.labirint.ru/authors/106726/
http://www.labirint.ru/authors/106727/
http://www.labirint.ru/pubhouse/1520/
http://www.labirint.ru/books/306468/
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3. Kapmoxkosa A. M., Kapmoxkosoii P. 0. «Kunetuka nudy3noHHBIX POIIECCOBY
Metoaunueckue pa3padbotku. — Hampunk: Ka6.-ban.yn-t, 2008 -28 c.

Iepuoauveckue u3aaHus

[lepedyeHr meproaUYECKUX W3aHUN, Toydaembix OmOnuorekoir KBI'Y, B KOoTOpBIX
CTYJICHT MOXET O3HAKOMHUTBLCS C COBPEMEHHBIMHU JOCTH)KCHHUSIMH B OOJIACTH SJICKTPOHUKH,
MHUKPO U HAaHODJIEKTPOHUKH:

o O@uszuka. (Duzuka MOTYNPOBOJAHUKOBBIX TMPOBOJHUKOB U  JIUAJIEKTPUKOB,

KBaHTOBas eKTpoHuKa). 3Bectust BY3o0B.

e VYcmexu pU3NUECKUX HAYK.

e ®dusuka TBepJOro Tena.

e lzpectus AH P®, Cepus pusnueckas.

e Heopranmueckue MaTepHanbl.

U Jp.

HNuTrepHeT-pecypcsl
OnextponHas oudmorera KBI'Y ... http://lib.kbsu.ru
Enunoe okHO gocTyma kK 00pa3oBaTeIbHBIM pecypcam. ..... http://window.edu.ru
NHbOpMAITHOHHO-CITPABOYHBIN TIOPTAI......vveeereeereeereenreeneneeseensneesseenens library.ru
[TyOnuaHas 2IeKTPOHHASI OUOITUOTEKA. «...evveeneeeneeeneeene. Public- library.narod.ru
Poccuiickuit 00111€00pa30BaTEIbHBIN MOPTAM. ...ccvveeeereeenenenn www.school.edu.ru
denepanbHblii mopTail «POCCUICKOE 00PA3OBAHUEY. .....veevveereneeneen. www.edu.ru
DHIMKJIONEIUU, CIIOBAPU, CIIPABOUHUKH. .......vveernerennnne. www.enciklopedia.by.ru
Poccuiickas rocynapcrsennas 6ubnuoreka (PI'B)... ........ E-mail: post@rsl.ru

bubnuoreka Poccuiickoii akagemun Hayk (BAH).E-mail: ban@info.rasl.spb.ru.
http://www.ban.ru

9. [IporpamMHoe obecrieyeHUe COBPeMEeHHbIX HH(OPMaIHOHHO-
KOMMYHHMKALIMOHHBIX T€XHOJIOTHii

l. CrymeHTbl UMEIOT JOCTYN K €IMHOMY 00pa3oBaTeIbHOMY IMOpTaly, IIe¢ MOTYT B
OTKpPBITOM  JIOCTYI€ IMOJb30BaTbCi pecypcaMu  y4eOHO-METOAMYECKOW  JIUTepaTyphl,
SABIIAIOIIMMUCS pa3paboTkamu Benymux BY30B Poccun.

2. Jlna pelUTHHrOBOro KOHTPOJISI HMCHOJB3YETCSl CUCTEMA  KOMIIBIOTEPHOIO
TeCTUpPOBaHUA Ha 0aze nmporpaMMHoro obecrneuenus Moodle.

3. Ilpu BeInosIHEHUH Ja0OPATOPHOTO MPAKTUKYMa CTYACHTHI B 003aTEIbHOM HOPSIIKE
MPOBOAAT OOpaOOTKY SKCIEPUMEHTAIBHBIX JAaHHBIX C MPUMEHEHHEM MPOrpPaMMHBIX Cpell
Microsoft Exell, MathCad.

4 B pamkax oOecriedeHHs] TPUMEHEHHs] KOMIIBIOTEPHBIX TEXHOJOIMH B
o0pa3oBaTeNbHOM IMpoOIlecce HMMEIOTCS CHEelMaIM3UpPOBaHHbIE KOMIBIOTEPHBIX Kilacca ¢
COBPEMEHHBIM MTPOTPAMMHBIM O0ECIIeUeHuEM 1 UMEIOIUM BbIxoa B IHTepHeT.

10. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIHILINHBI
MartepuanbHO-TEXHUUYECKYIO 0a3y il TPOBEACHUSA 3aHATUH 1O JAUCLHUIUIMHE
COCTaBJISIOT:

e CIEUMAJM3UPOBAHHAS AyAUTOPHs, UCHOJb3yeMass TMpH MPOBEACHUM 3aHITUN
nexuoHHoro tumna Ne238, pacnonoxenHas 1o aapecy: 360004, KabapmHo-bankapckas
pecnyonuka, T. Hampuuk, yin. YepnsimeBckoro, 175, ycrnoBHbI HOMep — 14, ocHaIIeHHas
MYJbTUMEAUNHBIM [POEKTOPOM U KOMIUIEKTOM  alnaparypbl, IO3BOJIIOIIEN
JI€MOHCTPHUPOBATh TEKCTOBbIE U IpadyecKue MaTepuabl;

e palouee MECTO MpemnoaBaTes;

e paboune MecTa CTYACHTOB;


http://lib.kbsu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.enciklopedia.by.ru/
mailto:post@rsl.ru
mailto:ban@info.rasl.spb.ru
http://www.ban.ru/
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e MeJoBas JI0CKa.

MynbpTUMeaniiHAs ~ TPE3CHTAlMs,  CONPOBOXJAIOUIAs  JIEKUHUIO,  IO3BOJSET
MpernojaBaTeslio  aKIeHTUPOBaTh BHUMAaHHE CTYIEHYECKOM ayAMTOpUM Ha KIIOUYEBBIX
BOIIPOCAX JIEKLUH.

JucuumnnuHa obecrnieueHa:

e TECTOBBIM MaTepHajamMu B JIEKTPOHHOU oOyuaromieit cucreme «Moodle»

(OTKpBITHINE YHUBEPCHUTET);

e  KHWXHBIM (OHJIOM OMOIIMOTEKH;

e DJIEKTPOHHBIMH BEPCHUSMU JICKIIMHA U Y4EOHUKOB.

JlaboparopHble  3aHATHS  OpoBoasTcs B jaboparopum  Neldl  «Dwusumka
KOHJICHCUPOBAaHHOTO COCTOSIHUS» paclojoKeHHoW mo azapecy: 360004, KabGapauHo-
bankapckass pecnyonuka, r. Hampuuk, yn. YUepHsimeBckoro, 175, ycioBHbI HOMeEp - 14,
OCHAlICHHOW HEOOXOIMMBIM O0OpYyIOBaHHMEM M CTEHIAMHU Ui H3y4YeHUs CTPYKTYpbl U
CBOWCTB TBEpAbIX Tell. Takxke UMEIOTCSI HEOOXOAMMbIE KOMIICKTYIOLIHE:

Kanopumerp;

DOTOKOIOPUMETD;

MukpoBOIBTMETPA;

Tepmornapsr,

MaHoMeTp 111 U3MEPEHMS MAIBIX J1aBJICHH;

ITpubop st uzmepenus SC B pacTBOpax.

XUMHUECKUE CTEKIISTHHBIE TPHOOPHI;

XUMpEaKTUBBIL;.

CryneHTbl UMEIOT JocTyn uepe3 WHTepHET OCTyn K 3JIEKTPOHHOW 0oOydaromiei
cucreme «Moodle» (OTKpBITBIN YHUBEPCUTET), KOTOPasi MO3BOJIIET pa3MelaTh AIEKTPOHHbBIE
y4eOHbIe KypChl B CBOOOIHOM JOCTYIIE JIJIsl CTY/ICHTOB YHUBEPCUTETA.

[Ipu npoBeneHnn 3aHATUHN JIEKIITMOHHOTO THUIIA, CEMHUHAPCKUX 3aHSATUI HCIONb3YIOTCS:
JUIEH3UOHHOE MPOoTrpaMMHOe 00ecrieyeHue:

ITponyxTel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

AnTHBHpYcHOEe mporpammHoe obOecrnedeHue Kaspersky  Endpoint  Security
Crannaptubiii Russian Edition;

AltLinux (Anst O0OpazoBanue 8);
cBOOO/IHO pacIpocTpaHseMble TPOrpaMMBbl:

Academic MarthCAD License - maTemaTuueckoe MpOTpaMMHOE OOecIeueHue,
KOTOpPO€ TO3BOJISET BBINNOJIHATh, AHAIU3UPOBATh BaKHEWIME HWH)KEHEPHBIE pPACUEThl U
O0OMEHMBATHCS UMU;

WinZip nns Windows - mporpamm Jyist CKaTHsI M pacllakoBKHU (haiiyios;

JUis CTyZIEHTOB C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbsSI CO3/IaHbl CIELUAIbHbIC
YCIIOBUS JJIs MOJTy4eHus: 00pa3oBaHUsI.

B mensix [oCTYymHOCTM TOJY4YEeHHs BBICIIETO OOpa30BaHUS MO 00pa3oBaTENbHBIM
nporpaMMaM HHBJIHIAMH W JIHIaMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH  3JIOPOBBSI
YHHUBEPCUTETOM 00ECTIeYNBAETCS:

albTepHAaTUBHOM Bepcueld oduuuanpHoro caiita B cetn «MHTepHeT» I
C1a00BUIAIINX

MIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIET0 00yUaroeMycs He00X0IMMYIO TIOMOIIIb;

JUIE MHBAJIHMJIOB W JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU 370POBBS 1O CIYXy —
nyOnupoBaHHE BCIyX CIPAaBOYHOM HMHGPOPMAMM O pACHUCAHUM YYEOHBIX 3aHATUM;
o0ecrieyeHre HaIexKaluMi 3ByKOBBIMU CPEACTBAMHU BOCIIPOU3BEICHUS HH(POPMALINY;

JUIE WHBAJIMJOB W JIMI[ C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMH 3/IOPOBBS, WMEIOIINX
HapyLIEHHs OTIOPHO-BUTaTEILHOTO aliapara, Co3/1aHbl MaTepUATbHO-TEXHUYECKHE YCIOBUS
o0ecrneunBaoIIre BO3MOKHOCTh OECHPENITCTBEHHOIO JOCTYyNa OOydaroluxcs B y4eOHbIE
MOMEIICHUS, OOBEKTY MUTAHUS, TyaJeTHbIe M IPyrue MOMEUICHUS YHUBEPCUTETa, a TaKXKe



npeObIBaHUS B YKa3aHHBIX MOMEIIECHHUAX (HaJIMYHE PACIINPEHHBIX IBEPHBIX TPOEMOB,
MOPYYHEN U IPYTUX MPUCTIOCOOICHHI).
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Jluct n3MeHeHui (IomoHEeHN) B pabodeit mporpaMMe TUCIUTUTAHBI (MOTYJIs)
«®u3nyecKkasi XUMHUSI MAaTEPUATIOB U MTPOIECCOB YJIEKTPOHHOM TEXHUKID) 110

HaITpaBJICHHUIO ITOATOTOBKH

11.03.03 KoncTpyupoBaHue U TeXHOJIOTUSI PAJI03JIEKTPOHHBIX CPECTB
HaNpaBJIeHHOCTD (mpodmiib) KoHCTpyHpoBaHUe U TEXHOJIOTHS PAIM03JIEKTPOHHBIX

cpeactB Ha 20 —20 y4eOHBbIH rojg
Ne n/m dunemeHT (myHKT) PII{ Ilepeuennb Mpumeyanue
BHOCHUMBIX
H3MEHEeHHH

Obcyacoena u pekomenoosana Ha 3acedanuu Kageopul
AIEKTPOHUKU ¥ MH)OPMAIIMOHHBIX TEXHOJIOTUH,
IpOTOKOJI Ne OT « » 2020 .

3aBenyrommii kadeapoii / P.II Temes
/

MOATHICH pacmudpoBKa NOAMICH

JaTta




[Tpunoxenue 2

KpI/ITCpI/II/I OLCHKH Ka4C€CTBA OCBOCHUA U CIHUITIIMHBI
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Koa xomnerenmun

KPUTEPUU U ITIOKA3ZATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

lxaja no TpaAMIUOHHON NATHOANIBLHOM cUCTeMe

PE3YJIBTAT Ba3zoBblii ypoBeHb HpoasunyTeId "
OBYYEHUS HeIoI Y/I0BJIETBOPHTEILHO ypoBeib Bbicokuii ypoBeHb
10 AUCHHMILINHE (MOIYJII0) yCK HEYAOB.ICTBOPUTETLHO /nud. 3a4er xopomo/ 1ud. 3a4er OT N0/ W D. 3atIET
IIIxana no 0a/JJIbHO-PEITHHIOBOIi cHCcTeMe
0-35 36 - 60 61-80 81-90 91 -100
3HaTh OTCYTCTBHC 3HaHUH HCIIOJIHBIC 3HAHUA B IICJIOM YCIICHIHBIC IIOJIHOCTBIO
(I)YHI[aMeHTaJ'IbHBIe (0] Q)yHHaMCHTaHBHBIX Q)yHﬂaMCHTaHBHBIX 3HAHUA O C(l)OpMI/IpOBaHHI)IC
3aKOHBI TPHPOLBI 1 3aKOHaX MPUPOJBI U | 3aKOHOB IIPUPOABI U | (PyHIAMEHTAIbHBIX 3HaAHHSA O
OCHOBHBIE (1)H3H‘ICCKI/I€ He OCHOBHBIX OCHOBHBIX 3daKOHax IMpUpOAbl U (I)YHI[aMeHTaJ'ILHLIX
- MaTeMaTHueckue | smaer (bU3UYECKUX U (bU3UYECKUX U OCHOBHBIX 3aKOHax IPUPOIbI U
MaTeMaTU4YECCKUX MaTEeMaTUYCCKUX (bU3HYEeCKUX U OCHOBHBIX
3aKOHBI. 3aKOHOB.. 3aKOHOB. MaAaTEMATUYCCKHUX (I)I/I3I/I‘-ICCKI/IX u
3aKOHOB. MaTEeMaTU4YECKUX
3aKOHOB.
YMmerh IMPUMCHATDH OTCYTCTBUC UJIN HEAOCTATOYHOC B CJIOM YCIICHIHOC IIOJIHOCTBIO
(u3MYecKne 3aKOHBI U YaCTUYHOE YMEHUE yYMEHHE MIPUMEHITh | YMEHHUE MPUMEHATh | cPOPMHUPOBAHHOE
MaTeMaTHuecKue MIPUMEHATH (bu3HYecKue 3aKOHBI (dbuzmgecKkux YMCHHUE  IIPUMCHATH
METOJIBI ISl PEILICHHSI (buzmYecKre 3aKOHBI U MaTeMaTH4YeCKue 3aKOHOB U bu3nYecKue 3aKOHBI
337184 TEOPETUYECKOTO He U MaTEMAaTHUYCCKHUC MCTOAbI 14 MaTEMATHYCCKHUX u MAaTEMATUYCCKHUC
- NPHKJIAIHOTO ymeer METOAbI I penieHus 3agad METOAO0B JIIsA METOBI e
peUICHUA 3a1a4 TEOPECTUUCCKOTO U pEeIICHUA 3a1a4 PEIICHUA 3a1a4
XapaxTepa. TCOPCTUUCCKOTO U MMPUKIIAAHOTO TCOPCTUUCCKOTO U TCOPCTUUCCKOTO n
MPUKIIAAHOTO XapakTepa.. MMPHUKIIAAHOTO IMPUKJIIAAHOTO
Xapaxrepa.. Xapaxrepa. Xapakrepa.
Brnaners HaBBIKaMH OTCYTCTBHC HAaBBIKOB | HEJOCTATOYHOEC HaJIM4¥e  HAaBBIKOB | YCIICIIHOE
HUCTIOIB30BaHUS 3HAHUMN He HMCIIO0JIb30BaHUS BJIaJICHUE W | HaBBIKAMHU MIPUMEHEHHE IPaBUII,
(bI/ISI/IKI/I U MaTCMaTHKU BIAx 3HAHUU (bl/ISI/IKI/I M1 | HaBbIKaMHu I/ICHOJ'H:3OB8.HI/I}I MECTOAOB n
npu pemwenny | - " | MATEMAaTHKH TpH | MCTIOJIB30BAHMS 3HaHWH (U3UKH ¥ | TPUOOPETEHHBIX
IMPAKTUYCCKHUX 3a1a4. pPEIICHUN 3HaHUU (1)I/ISI/IKI/I n | MAaTEMaTUKH IIp | HABBIKOB
IPaKTHYCCKUX MaTEMaTUKHU IpHU | pCLUICHUH HMCIOJIb30BaHUsI
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Koa xomnerenmun

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

lkaja no TpaAMIUOHHON NATHOANIBLHOM cUCTeMe

PE3YJIBTAT ba3oBblii ypoBeHL IpoaBuHYTHII B .
OBYYEHMUS Hex01 YIOBJIETBOPUTEILHO ypoOBeHb bICOKIH ypoBeHb
10 JMCHUILIMHE (MOLYJ110) yCK HEYAOBJIETBOPUTEJILHO /nud. 3a4er xopouwo/ 1ug. 3auet OTMMIHO/ AuG. 3a4eT
Ixana no 6a/11bHO-PeTHHIOBOI cUcTeMe
0-35 36-60 6180 81-90 91-100
[TIK-3 Cnocoben 3a/ay. pelieHnn MPaKTUYECKHUX 3HAHUH (QU3UKU U
IIPOBOOUTH aHAIN3 IMPAKTUYCCKUX 3ajgay. MaTE€MaTHKHU pu
IpUYKH Opaka npu 3anaq. pelICHuH
M3TOTOBIICHHH TPaKTHICCKUX
15631 (1112171 3a1ad..
MHUKPOAJICKTPOHUKH =
I TaBATE 3nathb OCHOBHBIC OTCYTCTBHE 3HAHHA HETIOTHBIC 3HAHUS B IIEJIOM YCIIEIIHbIE MTOJTHOCTBIO
METOJIbI ¥  CpEeACTBa OCHOBHBIX METOJIOB | OCHOBHBIX METOJ/IOB 3HAHHUSA OCHOBHBIX c(hopMHUPOBaHHBIE
PCKOMCHAAMUU IO |y openenms U CPEJICTB U CPE/ICTB METOJIOB M CPEJICTB 3HAHUS OCHOBHBIX
HX YCTPaHCHUIO H AKCIIEPUMEHTATBHBIX MIPOBEICHUS MIPOBE/ICHUS MIPOBE/ICHUS METO/IOB U CPEIICTB
HPEAYNPEXKACHUIO | ycceqOBAHNN, He | ?KCHEPHMEHTAIBHBIX | OKCTIEPUMEHTANBHEIX | OKCHEPUMEHTaIbHBI MIPOBEACHUS
CHCTEMBI SHACT HCCJICIOBAHMA, HCCIICAOBaHUH, X UCCJICIOBAHMIH, IKCTICPUMEHTAIIBHBIX
CTaHIapTU3AINH u CHUCTEMBI CHUCTEMBI CHUCTEMBI HCCJICIOBAaHHH,
cepTudUKaIHH. CTaH/IapPTHU3AIUU H CTaHIAPTH3AIUH U CTaHIApPTH3AIUH 1 CHUCTEMBI
cepTuduKaImm. cepTudUKaImu.. cepTuduKaImm. CTaH/IApTHU3ALHUH U
cepTH(UKAINY. .
Ymerh BBIOMPATh OTCYTCTBHC MU HEJIOCTaTOYHOC B II€JIOM YCITCIITHOE | TTOJTHOCTHIO
CrocoObl M CpeICcTBa YAaCTUIHOE YMEHUE yMEHHUE BEIOUPATH yMEHUE BHIONpATh | cHhOpMUPOBAHHOE
M3MepeHHUIA | He BBIOMPATh CIIOCOOBI | CIIOCOOBI U cpesicTBa CIIOCOOBI U Cpe/ICTBA | yMEHHE BBIOUPATD
npOBOITE e | epernii n “iposoarrs posomims | wovepenmii Ty
AKCIIEPUMEHTAILHBIC T
P — MIPOBONTH IKCIIEPUMEHTANbHBIE | AKCIIEPUMEHTAIbHBI | IPOBOAUTH
AKCIIEPUMEHTAIILHBIC HCCIIEIOBAHUS. € UCCJICIOBaHMS. JKCIIEPUMEHTAILHBIE
HCCTIe0BaHUS. HCCJICIOBAHMS.
Baagers crocobamu | He | OTCyTCTBHE HABBIKOB | HEIOCTATOYHOE HAIMYUE  HABBIKOB | YCIICIIHOE BIIAJCHHE
06paboTKH u | Biam | BIaACHUS BIIQJICHUE BIIQJICHUS npaBUIaMu u
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Koa xomnerenmun

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

lkaja no TpaAMIUOHHON NATHOANIBLHOM cUCTeMe

PE3YJIBTAT Ba3oBblii ypoBeHb HpoaBunyTHIH .
Brbicokuii ypoBeHb
OBYYEHUA HeaoI evio eTBO e 0 yﬂOBﬂeTBOP“Teﬂbﬂo yPOBeHb OTJ]H'[HO/ I/[(l) 3a4erT
10 JMCHUILIMHE (MOLYJ110) yCK HEYAOBICTBOPUTETLH /nud. 3a4er xopouwo/ 1ug. 3auet Q.
Ixana no 6a/11bHO-PeTHHIOBOI cUcTeMe
0-35 36-60 61-80 81-90 91 -100
MIpeACTaBICHUS eer | crmocobamu crocodbamu crocodamMu crocoboamu
HOJIyYEHHBIX JAHHBIX U 00paboTKu U | 00paboTKH U | 00paboTKH U | 00paboTKH u
OLICHKU IIOTPELIHOCTH MPEICTABIICHUS MPEJICTaBIICHUS MPEICTABIICHUS MPEICTABIICHUS
Pe3yIIbTATOB MOJTYYEHHBIX TIOJTYYEHHBIX MOJTYYEHHBIX MOJIYYEHHBIX TAHHBIX
W3MeperHHii JAHHBIX M OLIEHKHU | JAaHHBIX M OIEGHKM | JAHHBIX M OICHKH | U OLICHKH
' MOTPEIIHOCTH MOTPEMIHOCTH MIOTPEIIHOCTH MOTPEMIHOCTH
pe3ynpTaToOB pe3yabTaToOB pe3ynpTaToOB pe3yIbTaToOB
U3MEPEHU. U3MEPEHUM. U3MEPEHU. VU3MEPEHHU.
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