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1. Ien u 3a7a4u JMCUUILIMHBI, €€ MECTO B y4eOHOM mpouecce
1.1.ens npenogaBaHus JUCHUATIIAHBI.

Lens npenonaBanus IUCHUIUIMHBI «®U3NKO-XMMHMS MATEPHAJIOB H IPOLECCOB
3J1eKTPOHHON TeXHUKH» COCTOUT B ()OPMHUPOBAHUU Yy CTYICHTOB TEOPETHMUYECKUX 3HAHUM U
MPaKTUYECKUX HABBIKOB B O0JIACTH (DM3NYECKON XUMHHU IS aHAIM3a CBOWCTB MaTEpUAIOB
AJIEKTPOHHOM TEXHUKH U IPOLECCOB UX MOTYUYECHHUS.

JJ1st jocTHAKeHUs YKA3aHHOM BbIle HeJId He00X0AMMO PelIUuTh Cieayouue 3a1a4m:

- OCBOMTh  (PU3MKO-XMMHUYECKMX  OCHOB  3aKOHOMEpPHOCTEH  MOJIyYyeHHus
MOJTyIPOBOIHUKOBBIX MaTEPUajIOB U CTPYKTYP C 3aJaHHBIMU CBOICTBaMU;

- JKCHEPUMEHTAIbHO U3YUUTh 3aKOHOMEPHOCTU (PU3NKO-XUMHUYECKHX MPOLIECCOB
MPOTEKAIUX NpH (HA30BBIX MEPEXOAAX H MOTYyUSHHS MOTYTTPOBOIHUKOBBIX CTPYKTYD;

- Hay4uTh CTYJECHTOB CaMOCTOSITEJIBHO aHAJIN3UPOBATh pe3yJIbTaThl
AKCIIEPUMEHTAIbHBIX HCCIIET0BaHUM.

W3ydenne TUCUMIUIMHBI HAIIPABJICHO HA MOJATOTOBKY CIIELHAIMCTOB, CIIOCOOHBIX
peaTts Ipo6yieMbl, BOSHUKAIOIINE MTPU SKCILTyaTalluy U3/EJINN JJIEKTPOHHON TEXHUKU C
y4eToM O0JIaCTH, THIIOB U 3a]1ad MPOo(eCCUOHATILHOM EeATEIbHOCTH B COOTBETCTBUU C
npohecCHOHATBHBIMU CTaHAAPTaAMMU:

— 06.005 «CrenmuaaucT MO JKCIUIyaTallMd PagruodJIeKTPOHHBIX CPEICTB (MHKEHEP-
ANIEKTPOHMK)», YTBEP)KICHHBIM MNpuKa3oM MMHHCTEpPCTBA Tpyda U COLUAIBHOMN
3amuThl Poccutickoit @enepanuu ot 31 utons 2019 roga N 540H (3apeructpupoBaH B
Muntocte PO 28 asrycra 2019 roga, peructpaunonssiii N 55756).

— 40.058 «HWHxeHep - TEXHOJOT MO TMPOU3BOJCTBY H3ACIUA MUKPOIICKTPOHUKH,
YTBEPKICHHBIN NMPUKa30M MuHHCTEpCTBA Tpyda U COLMAIBHON 3aluThl Poccuiickoi
Oeneparnn ot 03.07.2019 1. Ne 480n (3apeructpupoBan Munioctom Poccun
29.07.2019 r. Ne 55439).

2. Mecto nucuumimnsl (moay.s) B crpykrype OIIOII BO
JlucuuniauHa BKJIIOYEHAa B 4acTb, (OPMUPYEMYH YYacTHHKaMH 0Opa3oBaTeNbHBIX
orHomeHnii B1.0.12 yuebHOro miaHa no HampasieHuto mnoxarotosku BO 11.03.03
KoHcTpynpoBanue M TEXHOJIOTHs 3JEKTPOHHBIX cpeAcTB npoduis: «KoHcTpyupoBanue u
TEXHOJIOTHS PaJUO3IEKTPOHHBIX CPEACTBY.
[Ipu ocBoOeHNM TUCIUIUIMHBI 00YYarOMIMICS CMOXKET YaCTUYHO MPOJEMOHCTPUPOBATh

crnenyromme 00600meHHbIe TpyaoBbie QyHKIHH (OTD):

— JDKenjyaTanus paanod3JeKTPOHHOM annapaTtypbl (IpoeccuoHaNbHbIN CTaHaapT
06.005 «ChnenmamucT 1O OKCIUTyaTalldd  PaguodJICeKTPOHHBIX  CPEACTB  (MHXKEHEp-
AJIEKTPOHHK)», KO B, ypoBeHb kBanudukamnuu -5);

— Pa3pa0oTka eAMHUYHBIX TEXHOJOIMYECKHX IPOLECCOB M PEKOMEHJALUH IO
YCTPAHEHHMIO W NpeaynpexaeHn0 Opaka B MPOU3BOACTBE W31eJIMH MUKPO3JIEKTPOHUKH
(mpodeccuonansubiii crangapt 40.058 «mkeHep - TEXHOJIOT MO MPOU3BOJCTBY H3ICITHMA
MUKPOIJIEKTPOHUKINY», KOl B, ypoBeHb KBanHpUKAIUH -06).

Nzyyenne nucuumiuHbl «PU3HKO-XUMHUS MATEPHAJIOB U NPOLECCOB 3JIeKTPOHHOM
TeXHUKH» Oazupyercs Ha CIEAYIOIUX, paHee H3y4yaeMbIX, IUCIUIUIMHAX:

«Duznkay, «Maremartukay, «Duznku KOHJICHCUPOBAHHOT'O COCTOSTHUSD,
«MukposnekTpoHuka», «TeopeTudeckue OCHOBBI PaJAUOTEXHUKW», «Marepuansl U
KOMITOHEHTBI 3JIEKTPOHHBIX CPEACTB», «OCHOBBI HAJIEKHOCTH JIEKTPOHHBIX CPEICTBY.

OcBoeHne JaHHOW IUCHMIUIMHBI, B CBOIO Oyepeab, HEOOXOAMMO MJIsi YCIIEHIHOTO
YCBOEHHUS, B MOCIEAYIONIEM, CIIeIUaIbHBIX KypcoB Mo AucuurinHaMm: «KoHnctpyupoBanue u
TEXHOJIOTHS PAANO3JIEKTPOHHBIX CPEACTBY, «COBpEMEHHBIE METO/IbI UCCIEAOBAHUS CTPOCHUS
Y CBOMCTBA KOHJICHCUPOBAHHBIX (Pa3», a TakKe MPOU3BOJICTBEHHON MPAKTUKHI

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS COJEPKAHUSA TN CHUILIHHBI
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[Tporiecc M3ydeHHs AMCUUIUIMHBI HAIMPaBJIeH Ha (OPMUPOBaHUE MPOQPECCHOHAITBHON
komrerenmu (I11K):

CriocobeH TpOBOIUTH aHANM3 MPUYMH Opaka TpU U3TOTOBICHUH HU3JCNIUI
MUKPO3JIEKTPOHUKHU U AaBaTh PEKOMEH/IALMU 10 UX YCTpaHeHuto u npenynpexaenuto (I11K-3)
IIK-3.1 Cnoco0GeH BBISBIAT TEXHOJOTHYECKHE (DAKTOPHI  BBI3BIBAIOIINE
MOTPEUTHOCTH U3TOTOBJICHUS U3/IETUN MUKPOJIEKTPOHUKH.
(mpodeccuonanpupiit crangapt 06.005 «Crenuanuct mo SKCIUTyaTaldu paaTuodIeKTPOHHBIX
cpeacTB  (MHXKEHEP-dJEKTPOHHK)»,  TpyaoBas  ¢yHkuusa B/01.5S  Texnuueckoe
o0ciIy:KNBaHHe PA/IN0JIEKTPOHHOI anmnapartypsl).

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT OOJIPKCH:
3HaTh:
- TEXHOJIOTHIO ITPOM3BOJICTBA B OTPACIIH;
- UCTIONIb3yeMbIe TEXHUUECKHE CPE/ICTBA, IEPCTIEKTHBBI HX Pa3BUTHUS U MOJCPHU3AINH;
- METOJIBI ¥ CPEJICTBA KOHTPOJISE PaOOTHI PaIHOIIEKTPOHHOTO 000PY/I0BAHUS;
-IIPUHIIMITBI ¥ METOABI IUTAHUPOBAHUS U OPTraHU3aIMY TPOBEACHUS PadoT 10 00CITy)KUBAHUIO
PasvodJIEKTPOHHOTO 000PY10BaHUS;
-TEeXHHYECKHE  CPEACTBAa  KOHTPOJS  pabOThl  pPaJMOANIEKTPOHHOTO  00OpYHOBaHUS,
MNEPCICKTUBLI 1 HAIIPABJICHUA NX COBCPIICHCTBOBAHUA,
-IIPUHIIMITBI, METOJIBI M CPE/ICTBA BHIMOJHEHUS PACUETOB U BHIYHUCIUTEIBHBIX paloT.

Ymersn:

- IUTAHUPOBATh U KOHTPOJIUPOBATH PAOOTY MOTUMHEHHBIX;

- paboTaTh C COBPEMEHHBIMH CPEJICTBAMH M3MEPEHUS M KOHTPOIIS PaaHOdJICKTPOHHBIMH
npubdopamu (POII);

- paboTaTh ¢ MPOEKTHOM, KOHCTPYKTOPCKOM M TEXHUYECKOW TOKYMEHTALUEH;

- OLICHUBATh TEXHUYECKOE COCTOSHUE PaIMO3IEKTPOHHOIO 000py10BaHHUS.

Baagern:

-IIJITAHUPOBAHUEM IOPSIKA U OCIEI0BATEIBHOCTH POBEIEHHsI padoT 1Mo 00CITy)KUBaHUIO
PaMOAIEKTPOHHBIX CPEIICTB M PAIUOIICKTPOHHBIX CUCTEM PA3JIMYHOTO Ha3HAYCHUS;

- pexXUMaMH PabOThI M YCIOBHUSIMHU SKCIUTyaTalliy PaJUO3IEKTPOHHOIO 000PYI0BaHNUS;
-pa3pabOTKOMl HOPMATHUBHOM JOKYMEHTAllMM [0 OJKCIUIyaTalldd W  TEXHUYECKOMY
00CITY)KUBAHUIO PAIMOIIEKTPOHHOTO 000PYIOBAHUS;

-HACTPOMKOHN M PETYIUPOBKOH y3JI0B PaIHOTEXHUUECKUX YCTPOHUCTB U CUCTEM;
-ONTUMH3ALUCH POLIECCOB HACTPOMKH, PETYIMPOBKU M UCIIBITAHUS U3JICIINS;
-COBPEMEHHBIMH OTCUECTBEHHBIMHU U 3apyOS)KHBIMU TAKETAMHU TPOTPAMM TIPU PEIICHUU
CXEMOTEXHUYECCKHX, CHCTEMHBIX M CETEBBIX 33/1a4;

- IPaBWJIAMH U METOJIaMU MOHTaKa, HACTPOUKH U PETYJIMPOBKH y3JIOB PAAHOTEXHHUYECKUX
YCTPOWCTB U CUCTEM.

4. Conep:kaHue ¥ CTPYKTYpa TUCUMILIMHBI (MOIYJIs1)
Coaepixanue pa3aejoB IHCHUTIIHHBI
B tabmuiie 1 mpuBOAMTCS OMHMCAHUE COACPIKAHUS TUCIUILTUHBI, CTPYKTYPUPOBAHHOE
Mo paslenaM, C YKa3aHHeM IO KaXIOMy paszfeny (OpMbl TEKYIIEro KOHTPOJS: 3aluTa
naboparopHoii pabotsl (JIP), kommokBuym (K), rectuposanwue (T).

Tabmua 1
No Coneprxanue pasnena Komner | ®opma
a_3 Haunmenosa EHLIUU | TEKYIIeT
p HUE 0
nen
. paszena KOHTPOJI
S
1 2 3 4 5




Kpucranm
4ecKoe
CTpOEHHE
BEIIIECTBA

XapakTepuctuka  (a30BOrO0  COCTOSHHS |
ctpyktyp. llomstme  ¢aspl.  ArperaTHbie
COCTOSIHUS. DbIVKHMI W JanbHbIA MOPANIOK.
['oMoreHHble M TeTEPOreHHbIE CHUCTEMBI. 3aKOH
MOCTOSIHCTBA yriaoB KpucTtama. Cummerpus
BHEUIHEH (OpMBI, CTPYKTYphl, (UINYECKUX
cBoMcTB. Omnepanuu M 3JIEMEHTbl CUMMETpPHH.
Toueunsle  rpynnel.  CuHronmu.  Knaccel
cummeTpuu.  [IpocTpaHCTBEHHBIE — pELIETKH.
DJIEMEHTbl ~ CUMMETPUM  KPUCTANTMYECKUX
CTPYKTYD. Pemerkn bpasge. JedexTs
CTPYKTYpbl ~ p€aIbHBIX  KpUCTALIOB. CBA3b
MEXIy CUMMETPHUSIMH KPUCTAIIIOB, (U3NIECKUX
CBOWCTB M dABJEHUW. TeH30pHOE omnuMcaHue
aHU30TPONHH (PU3UYECKHUX CBOICTB U SIBICHUN B
KpUCTAJUTMYECKUX (hazax.

DNEeMEHThI KPUCTAJNIOXUMUH
MOJYNPOBOJIHUKOB. XUMHUYECKass CBS3b B
TBEPIABIX dazax. MonekyspHble u
KOOPJIWHALIMOHHBIE  PEIICTKH.  XHUMHUYECKast
CBSI3b B CTPYKTypax THIIA ajmasza U cdayiepura.
DIeKTPOOTPULIATENBHOCTb. DddexTrBHBIE
3apsiAbl aTOMOB B KPUCTAJUIMYECKOW PEIIETKE
COCTUHEHUN. Pacuet SHEPreTUYECKON
MPOYHOCTH HMOHHBIX pemeTok. HWoHHbIE U
aTOMHBIE  PAJHYCBHI. DHepreTuyecKas
MPOYHOCTh ATOMHBIX peueToK. CBS3b MEXIy
SHEPreTUYECKUMU, MEXaHUICCKUMH "
INMEKTPOPUZNIECKUMU CBOMCTBaMHU (a3.

[1K-3

K, T, JIP

TepmonauHa
MHYECKUN
METO/T
OTIMCaHUS
CBOICTB
MOJTYTIPOBO
JIHUKOBBIX
MaTepHuasoB

TepMOAMHAMHUYECKHUI METOJI ONIMCAHMS CBOMCTB
MOJYIPOBOJHUKOBBIX MATEPHAIIOB M MPOILIECCOB
UX TOoJIyyeHHus. TepMOIMHAMUYECKUE CUCTEMBI,
¢byHKIUM  cocTtosiHUS, npouecchl.  [lepsoe
Hayajio TEPMOIUHAMHUKHU. TenmoeMKOCTb.
OHTpPONHS peaklMu M €€ 3aBUCUMOCTh OT
TeMIiepaTypbl. Bropoe Hauano TepMOIuHAMUKH.
DHTPONHS U TEPMOJIUHAMUYECKAST BEPOATHOCTD.
XapakTepucTUYecKue GbyHKIUH.
TepMmoanHaMHuueckue TIOTCHITNAJIEL.
TepMoauHaMUUYECKHE KpPUTEPUU HAIMpPABICHUSA
MPOLECCOB U YCIOBUSI PABHOBECUS B 3aKPBITHIX
CHCTEMaXx. @yH/IaMEHTANIbHbIE  YPAaBHEHMS
coctosinus. [lapuuanbHble MOJIIPHBIE BETUYMHBI
U CBSI3b WX C UHTErPajJbHBIMU CBONCTBaMH.
XHUMHYECKUI IIOTEHLIAAL. VYpaBHeHHs
COCTOSIHUSL JUISL OTKPBITBIX CUCTEM. Y pAaBHEHHE
I'm66ca-/lroreMa.  XWMHYCCKHH  TIOTCHIIAAT
KOMIIOHEHTOB CMECH HJICANbHBIX U PEaJbHbIX
ra3oB, JKHJKHUX U TBEpPAbIX pacTBopoB. [loHsTHe
AKTUBHOCTHU U JIETYUYECTH.

XUMUYECKUE PABHOBECUSL B TEXHOJIOTHH

[1K-3

K, T, JIP




MOJIyYEHUs TIOJYIIPOBOAHMKOBBIX MaTEpHUaJIOB
U CTPYKTyp. BBIBOJL 3aKkoHa NEWCTBYIOIIMX
macc. KoHcTaHTBl paBHOBecus. YpPaBHEHHS
U30TepMbl XuMuyeckoil peakuuu Bant-I'odda
U HUCIOJIBb30BaHUE tuj I YIpaBieHUs (PU3NKO-
XUMHYECKUMHU IIPOLIECCAMHU B
MIOJIYIIPOBOJXHUKOBOM TEXHOJIOTHH. BinsHue
TEMIIepaTypbl U JIaBJICHHS NIapa HA XUMUYECKOE
paBHOBecHE. YpaBHEHHE H30XOpbl U M300apbl
XUMUYECKOM  peakuuu.  Tperbe  Haydaio
TEPMOAMHAMMKHN. XHUMHUYECKass KOOpIMHATA

(mepemeHHast). 3aBUCUMOCT  CBOOOJHOI
SHEPIUU CUCTEMBI OT XMMHUYECKOH
KOOPJMHATBHI.

Tepmoauna
MHKa
pacTBOpPOB
u  (azoBble
paBHOBECHS
B
MOJYTIPOBO
ITHUKOBOU
TEXHOJIOTHH

TepMonnHamMuyeckue KpUTEpPUM DPAaBHOBECHS
¢a3. IpaBuno a3 ['m66ca. Da3oBbie MePEXobl
B OJIHOKOMIIOHEHTHBIX cucTtemax. CyOmumarus,
KPUCTAJLTU3AIMs, TOJTUMOPQHBIE MPEeBpaIICHUS.
Vpasuenue  Kiaysuyca-Knaneitpona. P-T
AuarpaMmma COCTOsSIHUA OHHOKOMHOHGHTHOﬁ
cucteMmbl. Da3oBbI MEpexoj BTOPOro poja.
Tepmoaunamuueckue  (QyHKIMH — CMEIICHUS,
3aBUCHUMOCTh OT HX cocTaBa. OrpeneneHue
XUMHUYCCKOT'O IIOTCHIIMAaJa. HpaBI/ma pbryara.
Tepmonnnamuyeckoe OOOCHOBAaHHE OCHOBHBIX
TUIIOB OuarpaMm COCTOdHUSA C TIOMOIIBIO
KOHIIGHTPAIIMOHOW  3aBHCHUMOCTH  CBOOOHOM
OHEPIrUu CHUCTCMBI. HI/IaI‘paMMLI COCTOAHUA C

HEOrpaHUYEHHOU u OTpaHUYEHHOMN
PacTBOPUMOCTBIO KOMIIOHEHTOB,
3BTEKTUYECKUMU U JTUCTEKTUYECKUMHU

AuarpaMmMaMm COCTOSHUS. 9KCH€pI/IMeHTaJ'H:HBIC
MeToAbl (Da3oBOro aHaiaM3a W TMOCTPOCHHUS

AuarpamMmm COCTOsSAHHUA I/I;[eaanLIe n
pa3OaBneHHble pacTBOopbl. CocTaB mapa Haj
pacTBOPOM. 3aKOHBI I'enpu, Payns,

KonoBanosa, P-X nuarpammel. HeuneanbHbie
pacTBopel. M30BITOYHBIE TEPMOIMHAMUYECKHUE
¢byukuun. KoHnenmus perysisipHOro pacTBopa,
KBa3uXxuMHuueckoe mnpubmmxenune. I[lapamerp

B3anUMOJENCTBU. CBs3b koa(durmenta
AKTUBHOCTH C IIapaMEeTpPOM B3aUMOJECHCTBHS.
AHamuTn4eckoe OIMCaHUE JIBYX(ha3HBIX

paBHOBecHiI B OWHapHBIX cucTemax. Pacman
tBepabiXx (a3. Tpexdasznple paBHOBecHUs B
OMHApHBIX CHCTEMaX.

Kunernka (uU3MKO-XUMHYECKHX MPOIECCOB B
TEXHOJIOTHH TIOJTYTPOBOTHUKOBBIX MaTEPHAJIOB.
CranuoHapHble M HECTAllMOHAPHBIE MPOLECCHI.
VpaBuenue mnepeHoca. OCHOBHBIE MOJOKEHUS
TEPMOANHAMUKN  HEOOpaTHMBIX  MPOIECCOB
(IToctynatel Onzarepa). CKOPOCTh XMMHUECKUX

[1K-3

K, T, JIP




TOMOTE€HHBIX UM TIETEPOreHHBIX IPOLECCOB,
DHeprusi  akTHBAIMu.  3aKoH  ApeHuyca.
Kuneruka nud@y3noHHBIX MpoOLEcCOB. 3aKOHBI
®uka. 3aBucuMocTh ko3 dunrenta 1uddys3un
OT TeMIIEPATYpbl U KOHLEHTPALHH.

CTpyKTypa AUCHUIIMHBI
OO61as TpyA0eMKOCTh IUCIUIUIMHBI COCTaBsieT 4 3aueTHbIX eanHull ( 144 yacoB)

Tabmuma 2
5 cemectp Bcero
O0mas Tpya0eMKoCTh (B 4acax) 144 144
KonraktHas pa6ora (B yacax): 51 51
Jlexyuonnwvie 3auamus (J1) 34 34
Jlabopamopnwvie pabomot (JIP) 17 17
CamocrosiTesbHas padora (B 4acax), B 84 84
TOM 4HcJie KOHTaKTHas padoTa:
Kypcogas padora (KP)/ KypcoBoii mpoekt HE MPEIyCMOTPEHBI | HE MPETyCMOTPEHBI
(KII)
CaMoCTOsTEIFHOE H3YUYCHHUE PA3ICTIOB/TEM 84 84
IToaroroBKa M NMPOXOXKIEHUE 9 9
NMPOMEKYTOYHOM ATTECTALNH
Buja npoMe:xxyTOYHOM aTTecTalMuU 3a4eT
Tao0muma 3. JIeKiMoHHbIE 3aHATHS
Ne Tema
n/n
1 Kpucramideckoe crpoeHue BENIECTBA
2 DJEMEHTHI KPUCTAJUIOXUMHUH MOJIYIPOBOIHUKOB
3 TepMoauHaMUYECKHUI METOJ OIIMCAHUS CBOMCTB ITOJIYIIPOBOIHUKOBBIX
MaTepuajioB
4 XMMUYECKUE PaBHOBECHUS B TEXHOJIOTUH MOJYyUEHUS TIOTYTIPOBOJHUKOBBIX
MaTepUaoB U CTPYKTYP
5 TepmoauHaMuka pacTBOPOB U (pa30BbIe PABHOBECHS B ITOJIYTIPOBOHUKOBON
TEXHOJIOTHH
6 Kunernka pu3nKo-XxuMUYECKHX MPOIECCOB B TEXHOJIOTHH MOIYIIPOBOJHHUKOBBIX
MaTepuasoB
7 [ToBepXHOCTHBIE SIBIICHUS U aICOPOIHSL.
Tabmuna 4. JlabopaTopHbie pabOTHI
Ne Tema
n/n
1 [TocTpoenue nquarpamm MmjiIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM
2 Kanopumerpust
3 OnpeneneHne TEMIOThl HENTpaIU3aii KUCIOT
4 Omnpenenenne CBOMCTB 2-KOMIIOHEHTHBIX PacTBOPOB (POTOKOIOPUMETPUUECKUM
METOJIOM
5 BripammBanre MOHOKPUCTAIIOB METOJIOM HAINPaBJICHHON KPUCTAIIIN3AIUN
6 XHMMHUYECKUE TATbBAHNYECKUE DIIEMEHTHI
7 HccrnenoBanue afacopOIiy OKPAIEeHHBIX BEIECTB HA aKTUBUPOBAHHOM YTJIe
8 [TocTpoenue nzorepmel agcopoumu ['n66ca 3 n3MepeHus MOBEPXHOCTHOTO




HATSKCHUA pACTBOPOB

Pacuer TCPMOANHAMUYICCKUX XaAPAKTCPUCTUK (1)3.30BLIX epexoa0B U3
JIATCPATYPHBIX JAaHHBIX

Tabmuma 5 CaMoCTOSATENbHOE U3YyUEHUE Pa3/Ie]IOB TUCIUILINHEI

BOHpOCLI, BBIHOCHUMBIC HAa CAMOCTOATCIIbHOC U3YUCHUC

Tepmoaunamuyeckue  (QYHKIWM, HUCHONB3yeMble Ui aHaimu3a  (a30BBIX
paBHOBECHIA.

[Tpumenenue metona ypobe st pemienus AU dy3nOHHBIX 3a1a4.

PasnoBecHas KOHIOCHTpAaUIuAa I[e(l)eKTOB HECTCXUOMCTPHUHU. 3aBHCUMOCTh
KOHIOCHTpAIlUN ,[[C(I)GKTOB OT JaBJICHHA COOCTBEHHOT'O Iapa Ha KOHKPCTHOM

CuiibHbIE U c1abbie (OPMBI XEMOCOPOITHH.

Kunernka (I)I/ISI/IKO—XI/IMI/IIIGCKI/IX MponeCcCOB B TCXHOJIOTUH ITOJYIIPOBOIHUKOBBIX
MaTCpHaJioB.

CTaI_II/IOHapHBIC " HECTAITMOHAPHBIC ITPOLICCCHI.

Q|| v | w [

YpaBHeHuUE nepeHoca.

OcHOBHBIE TIOJIOKEHUS TEPMOIMHAMUKN HeoOpaTuMbIX npoueccoB (IlocTynaTs
Omnzarepa).

CKOpOCTI) XUMHYCCKHUX TOMOI'CHHBIX U I'€TCPOrCHHLIX ITPOLECCOB,

10

DHeprusi akTUBAIIH.

11

[ToBepxHOCTHBIE SBIEHUS U aCOPOLIHSL.

12

DuU3NKO-XUMHYECKHUE SIBICHUS Ha TrpaHulC pas3aciia (1)213 n ux pojib B
TEXHOJIOTHYCCKUX MPOoHeCCax MUKPOIJICKTPOHUKH.

13

CBO60,I[H3.H U TTOJIHAA MOBEPXHOCTHBIC SHEPTUH, TIOBEPXHOCTHOC HATIAKCHHAC.

14

CMa‘II/IBaHI/Ie, Are3us, KalluJUIAPHBIC SABJICHUSA.

15

AzcopOuust Ha rpaHHMIIAX pasjelia TBEPAOE TEN0-Ta3 U TBEPOE TEIO-KHIKOCTb.

16

N3orepma aacopoOiuu JIsHrMIopa.

17

HpI/IMeHeHI/Ie MMOBCPXHOCTHLIX SABJICHUH B MUKPOIJICKTPOHUKE.

5 OueHo4HbIe MATEPHAJIBI ISl TEKYLEro U Py0e;KHOr0 KOHTPOJIsSI yCIIeBaeMOCTH

U MPOMEKYTOUYHOH aTTecTALMN

KonnokBuym

B cemecTpe mpoBoasTcs 3 KOJIOKBUYMa, KOTOPBIE OLIEHUBAIOTCA 10 8 OAJIIIOB KasK/IbIN.

N —

Bonpochbl, BLIHOCHMbIE HA KOJUIOKBHYM
Ilepeuiii Konnoxkeuym

XapakTtepuctuka (pa3oBoro COCTOSHUS U CTPYKTYP.
[Tonsitue has3wl. ArperatHbie cocTOsSTHUA. bikHUN 1 JabHBINA TOPsIIOK. ['OMOTreHHBIC 1

TETEPOreHHBIE CUCTEMBI.

3. 3akoH NOCTOSIHCTBA yIioB Kpuctamia. CuMMmeTpus BHEIIHEH pOpMbI, CTPYKTYPHI,
(bu3nUecKux CBOMCTB.

4. Omnepaunu u 31eMeHTbl cMMMeTpun. Toueunsle rpynmnbl. CuHronuu. Knaccsl cummeTpun.

N

HpOCTpaHCTBeHHBIe PCHICTKU. OIEMEHTBI CUMMCTPUNU KPUCTAUIMYCCKUX CTPYKTYD.

Pemetku bpase.
6. JledeKTbl CTPYKTYpBl peambHBIX KpHCTaIOB. CBA3b MEXKIYy CHUMMETPUSIMH KpPUCTAIIOB,



10.
11.
12.

13

14.

Nk W

10.
. YpaBuenne ['u66ca-/{rorema. XuMU4ueCKHii MOTEHIIMA KOMIIOHEHTOB CMECH UICAITBHBIX U

11

12.

13.
14.

15.
16.
17.
18.

Sl o
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(U3UYECKUX CBOWCTB U SIBJICHU.

TenzopHoe onrcanue aHU30TPOTHH (U3HUECKIX CBOMCTB M SIBJICHUHN B KPUCTAIUTMYECKHUX
¢azax.

DneMEeHThI KPUCTAINIOXUMHH TOJyTIPOBOJHUKOB.

XuMu4eckasi CBs3b B TBEPABIX (a3ax.

MounekyisspHbIe 1 KOOPAUHALMOHHBIE PELIETKH.

XuMu4eckas CBsI3b B CTPYKTYpax THIIA ajaMasa u canepura.

DNEeKTPOOTPUIIATENHHOCTh. Dh()EKTUBHBIE 3apsIbl ATOMOB B KPUCTAJUTMUECKOM peIeTKe
COEMHEHUN.

. Pacuet sHepreTnyeckoi MpOYHOCTH MOHHBIX pelieToK. FIOHHbIE 1 aTOMHBIE PAUYCHI.

DHepreTryeckasl IpOYHOCTh ATOMHBIX PEIIETOK.
CBsi3p MEX]ly SHEPreTUYECKUMH, MEXaHUYECKUMU U 3JIEKTPO(PHU3NUeCKUMH CBONCTBAMU

das.

Bmopoii konnoxeuym
TepMoauHaMUYECKHIT METO ONIMCAHUS CBOMCTB MOJIYITPOBOAHUKOBBIX MATEPUAIIOB U
MPOLECCOB UX MOTYyYCHUSI.
TepMoarHAMUYECKUE CUCTEMBI, PYHKIIMU COCTOSHUS, TPOIIECCHI.
IIepBoe Ha4aI0 TEPMOJUHAMUKH.
TennoeMKoCTb. DHTPONUS PEaKIMK U €€ 3aBUCUMOCTh OT TEMIIEPATYPHI.
BTopoe Hauano TepMoarHAMUKU. DHTPOIHS U TEPMOAMHAMHUYECKAsS. BEPOSTHOCTb.
Xapakrepuctudyeckue QyHKIuH. TepMOAMHAMUYECKUE TTOTEHITUAIBI.
TepMoguHaMHUEeCKUE KPUTEPUN HAMPABJIEHUS MPOLIECCOB U YCIOBUS PABHOBECHUS B
3aKpBITBIX CUCTEMAX.
OyHIaMEHTAJIbHBIE YPABHEHUS COCTOSHMUSI.
[TapunanbHbIe MOJISIPHBIE BEJTUYMHBI U CBSI3b UX C HHTETPAJIbHBIMU CBOMCTBAMHU.
XUMUYECKUH MTOTEHIHANL. Y PaBHEHHUSI COCTOSIHUSA JIJISI OTKPBITBIX CUCTEM.

peaNbHBIX Ta30B, )KUIKUX U TBEPIbIX pacTBOPOB. [IOHATHE aKTUBHOCTH U JIETY4ECTH.
XHWMHUYECKHE PABHOBECHS B TEXHOJOTHUH MOITYUYEHUS MOITYIIPOBOJHUKOBBIX MaTEPHAJIOB U
CTPYKTYP.
BriBoa 3akoHa AeicTByOMMX Macc. KOHCTaHTBI paBHOBECHSI.
YpaBHeHUs U30TepMBbl XUMUYecKo# peakiun Bant-I'odda u ncronszoBanue tuj mis
yrnpaBiieHus! GU3NKO-XUMUYECKUMU IPOLECCAMH B MOIYIPOBOAHUKOBON TEXHOJIOTHH.
Bnusinue temneparypsl U JaBiIeHUS Napa Ha XUMUYECKOE PaBHOBECHE.
VYpaBHeHHE H30XO0PHI U U300apbl XUMHUYECKOW peaKIThu.
TpeTbe Hauano TepMOAMHAMUKHA. XUMHUYECKasi KOOPJAUHATA (IIepEMEHHAas).
3aBUCHMOCTBH CBOOOTHOM YHEPTUU CUCTEMBI OT XUMUYECKON KOOPIMHATHI.

Tpemuii Konnoxeuym
TepmonuHamMuueckue Kputepun paBHoBecHs ¢as. [IpaBuio ¢a3 ['nd6ca.
da30BbI€ NEPEXO/Ibl B OJHOKOMIIOHEHTHBIX CUCTEMAX.
Cybnumarnus, KpucTamiu3anus, HoJTuMopHbIe TPEeBpaILeHUsI.
VYpasuenue Kiaysnyca-Knaneiipona. P-T auarpamMmma cocTosiHuSI OTHOKOMIIOHEHTHOMN
cucteMbl. Da30BbIN MTEPEX0 BTOPOTO pOJa.
TepmoauHaMudeckue (yHKIIMK CMELICHUs, 3aBUCUMOCTb OT UX cocTaBa. Omnpeenenue
XUMHUYECKOTO MOTEHIMANIA.
[TpaBuina peraara. TepmoauHamMudeckoe 000CHOBAaHHE OCHOBHBIX THIIOB JHATPAMM
COCTOSIHHSI C IIOMOIIBIO0 KOHIIEHTPAIIMOHOMN 3aBUCUMOCTH CBOOOTHON SHEPTHUH CHCTEMBI.
JluarpaMMbl  COCTOSIHUS € HEOIPAHMYEHHOM M OIPAaHUYEHHOM pPacTBOPUMOCTHIO
KOMITOHEHTOB, IBTEKTUYECKUMH U JTUCTEKTUYECKUMHU TUarpaMMaMu COCTOSIHHMSL.
DKcrepuMeHTaIbHbIE METO/IbI ()a30BOT0 aHATIHM3a U TOCTPOCHUS JHArPaMM COCTOSHHS
WneanbHble 1 pa30aBieHHbIE PACTBOPBHI.
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9. Cocras napa Haj pactBopoM. 3akoHsl ['enpu, Payns, Konosanosa, P-X nuarpaMmel.
10. HeupneanbHablie pacTBOPHI. M30bITOYHBIE TEPMOAMHAMUYECKHE (DYHKITHH.
11. KoHuenuus peryssipHOTo pacTBOpa, KBa3UXUMHUUECKOE MPHOIIKEHHE.
12. TTapametp B3ammogercTBus. CBsi3b KOd(PPUIMEHTa AaKTUBHOCTH C IapaMeTpoOM
B3aUMOJICUCTBUS.
13. AnanuTudeckoe onucanue nByx¢ha3HbIX paBHOBECUH B OMHAPHBIX cUcTeMax. Pacman
TBepabIX (a3. Tpexdasubie paBHOBECUS B OMHAPHBIX CUCTEMAX.
14. Kunetnka (U3HKO-XMMHUYECKHX IMPOLECCOB B TEXHOJOTMU  TOIYIMPOBOAHUKOBBIX
MaTtepuanoB. CTallMOHApHbIE U HECTALIMOHAPHBIE IPOLIECCHI.
15. YpaBuenue nepeHoca. OCHOBHBIE TIOJIOKEHHS TEPMOJIUHAMUKH HEOOPATUMBIX MPOIIECCOB
(IToctynatsl On3arepa).
16. CKOpOCTh XUMHUYECKHUX TOMOTE€HHBIX U T€TEPOTr€HHBIX MPOLECCOB, JHEPIHUsl AKTUBAIUH.
3akoH ApeHuyca.
17. Kunetnka nudy3uOHHBIX POIIECCOB. 3akoHbI DuKa.
18. 3aBucumocts ko3P duureHTa quPpQPy3un oT TEMIIEPaTypbl U KOHLIEHTPALHH.
19. TloBepXHOCTHBIE SIBJICHUS U aJCOPOIIHS.
20. IToBepXHOCTHOE HATSKEHHUE U IOBEPXHOCTHAS DHEPIHSL.
21. YpaBHeHHE U30TEPM aACOPOITHH.
Pexomenoayuu npu no0zomoexe K KOJ10KEUYMY
e npopaboTaTh KOHCIEKTHI JIEKIHIA 110 BOTIPOCaM KOJIOKBUYMa;
® [IPOYUTATh OCHOBHYIO U JOIOJHUTENIBHYIO JIUTEPATypPy, PEKOMEHOBAHHYIO O
U3y4aeMbIM BOIIPOCAM;
® OTBETUTH Ha BOIPOCHI KOJUIOKBUYMa;
® [IpH 3aTPYAHEHUSX, IPOKOHCYIBTUPOBATHCS C MPEMNOJaBaTeNIEM.
Kpumepuu oyenueanus
Onenka
HeynoBiieTBOPUTENBLHO | YI0BJIE€TBOPUTEIbHO XO0pOo1Io OTJIMYHO
2 0aJi1a 4 pay1a 6 6aj10B 8 6am10B
CryneHt HE 3Haer | CryaeHr Crynentr xopomo | CTyIeHT B HOJHOM
3HAYUTEIIbHON YaCTH | MOBEPXHOCTHO 3HaeT | 3HACT  Marepual, | odbeme 3HacT
BOIIPOCOB, JIOIIYCKaeT | BOIIPOCHI IPaMOTHO U IO | MaTepuai, IPaMOTHO
CYILLIECTBEHHbIE OIIMOKU B | KOJUIOKBHYMA, CYWIECTBY M31Iara€T | U IO  CyHIECTBY
OTBETax Ha BOIIPOCHI JIOITyCKaeT cro, Jloftyckas | usnaract - ero, - He
HETOUHOCTH B OTBETE | o PP nomyckad
HETOYHOCTHU B | CYHIECTBCHHBIX
Ha BOMPOC OTBCTC Ha BOIIPOC HETOYHOCTEH B
OTBETC HaA BOIIPOC.

I:

OO0pa3ubl TECTOBBIX 3aJaHU
TecToBbIE 3aaHUS IO TUCIUILINHE:

S: TepMoaMHAMKMKA UMEET JIEJI0 C BenIrHaMu #$#
+: MaKpOCKONMYECKUMU

: MUKPOCKOIIMYECKUMU
. aTOMHBIX pa3MepoB
: MOJIEKYJISIPHBIX pa3MepoB

S: ITapameTpsbl, KOTOpPBIE BBIOPAHBI, YTOOBI OMUCATh COCTOSIHUE CUCTEMBI Ha3bIBAIOTCS #SH
+: HE3aBUCHUMBIMHU
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: 3aBUCHMBIMU
: BHYyTPEHHUMU

-: BHEITHUMU

I:

S: KonmndecTBo sHEPTHH, KOTOpasi MOMy4YaeT WK OTJAET B MPOIIECCe TEIIO0OMEHa, Ha3hIBAIOT
HS#

+: TeroTou

+: KOJINYECTBOM TEIUIOTHI

-: paboToii

-: BHEprUeun

I:

S: TermoBoe COCTOSTHUE CHCTEMBI HJTH TEJIO XapaKTepusyercs #$#
+: TeMneparypoun

-: 1aBJICHHEM

-: 00BbeMOM

-1 Maccou

I:

S: Enununa usmepenns narienus B cucteme CU #$#

+:11a

-1 TOp

-: bap

- MM.pT.CT.

- JIx

I:

S: OO6beM 3aHUMAaEMBbIN OTHUM MOJIEM BEIECTBA HA3bIBAIOT #3#
-1 YI€IbHBIM

+: MOJISIpDHBIM

I:

S: O6vem 3aHUMAaEMBIN eAMHUIICH MACCHI HA3BIBAIOT

+: YAEIbHBIM

-1 MOJISIPHBIM

I:

S: Ilpu oTCyTCTBMM BHELIHUX BO3JEHCTBUI TEPMOJINHAMUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
ONpENENAeTCA TPEMS BETUUMHAMUI

+: 00BeMOM

+: JaBJICHHUEM

+: TeMneparypoun

-: BHEprUeun

-: DHTAJbIIUEH

I:

S: TepMHH TepMOIMHAMUKA HCTOJIKOBAH KaK CHHOHUM TOHATHI #$#
+: TEII0Ta

+: pabora

- XUMHUS

-: pusuka

I:

S: YpaBHEHUs, CBA3BIBAIOIINE MEXKIy COOO0I mapaMeTpbl COCTOSIHUS, Ha3bIBAIOT #$#
+: ypaBHEHUSAMH COCTOSTHUSA

. YPaBHEHUSAMH PEaKIIU

: MapaMeTPUYECKUMHU YPABHEHUSIMHU

. XapaKTePUCTUUECKUMU YPaBHEHUSIMHU
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S: Touka nexarniasi Ha TEPMOJUHAMUYECKON MTOBEPXHOCTU U XapaKTepU3yroIlasi COCTOSHHUE
CHCTEMBI Ha3BIBAIOT #$#

+: ¢purypaTUBHON

- MaTEMaTHYECKOMN

-: TEOMETPUYECKON

- ACTPOHOMHUYECKOU

Memoouueckue pekomenoauuu no NOO20MOEKe K mecmuposanuio

TecTbl — 3TO BONPOCHI WM 3a/laHusl, MpPelyCMaTPUBAIOLINE KOHKPETHBIN, KPAaTKHM,
YETKUII OTBET HA MMEIOLIMECS 3TaJOHbl OTBETOB. [Ipum caMOCTOATENBHON MOATOTOBKE K
TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:

a) TOTOBSCh K TECTHPOBAHMIO, MpPOpaboTaTh HH(GOPMAIMOHHBIN MaTepuan o
mucuuiuiHe. [IpoKoHCyNIbTHpOBaThCA C IpenojaBaTesieM II0 BOIPOCY BBIOOpa y4deOHOMH
JUTEPaTyphl;

0) 4eTKO BBIICHUTE BCE yCIIOBUSI TECTUPOBAHUS 3apaHee. 3HATh, CKOJIbKO TeCTOB Bam
Oy/eT mpeUIo’KeHO, CKOJIBKO BPEMEHH OTBOJIUTCS HAa TECTUPOBAHUE, KAKOBA CUCTEMAa OLCHKH
pe3yabTaTOB U T.JI.

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATEIbHO M JI0 KOHIA MPOYTUTE BOIPOC U
npeJiaraeMble BapuaHThl 0TBETOB. BriGepuTe npaBuiibHbIE (MX MOXKET OBITh HECKOJBKO). Ha
OTJENIbHOM JIUCTKE OTBETOB BHIMUIINMTE IM(ppy Bompoca M OYKBBI, COOTBETCTBYIOIIHE
MIPaBUJIbHBIM OTBETaM;

I) B NPOLIECCE PELIEHUS KEJIATEIbHO NMPUMEHATh HECKOJBKO IMOAXOJ0B B PELICHUH
3aJaHus. DTO TMO3BOJSIET MAaKCHUMAaJbHO TMOKO ONEpHpOBaTh METOJAMU DPELIEHUS, HAaXOIsd
KaKIbIH pa3 ONTUMAJIbHBIN BapUaHT.

n) ecnu Bel BcTpeTwiu upe3BblYaiiHO TpyIHBINA 111 Bac Bompoc, He TpaThbTe MHOTO
BpeMeHHM Ha Hero. [lepexoaute k 1pyrum tectaM. BepHurech K TpyJHOMY BOIIPOCY B KOHIIE.

€) o00s3aTeNbHO OCTaBbTE€ BpeMs [UIsl MPOBEPKHM OTBETOB, YTOOBI U30€XaTh
MEXaHUUECKUX OIINOOK.

Kpurepun oueHnBanus

Onenka
HEYJIOBJIETBOPUTEIHHO YAOBIETBOPUTENHEHO | XOPOIIO OTJINYHO
0 6annoB 3 dama 4 6anna 5 GaioB
Memnee 50 % npaBuiabHO 50-70% npaBunsHo | 71-85% 86-100%
BBINOJIHEHHBIX 3aJaHUI. BBIIIOJTHEHHBIX MPaBUIIBLHO MPaBUIIBLHO
3aJaHuM. BBITTOJTHEHHBIX BBITIOJIHEHHBIX
3aJaHuH. 3aJaHuH.

3aganus 1715 1a00paTOPHBIX 3aHATHH
JlaGopaTopHbIN PAKTUKYM SIBIIIETCS BOXHBIM 3JIEMEHTOM OOYy4YeHHs, T.K. TPUBUBAET
HaBBIKM CaMOCTOSITEIbHON paboThl HAa Pa3IMYHOM JIAOOPAaTOPHOM OOOpPYNOBaHUU U YMEHHE
MI0JIb30BATHCS PA3TMYHBIMU PUOOPAMU M HHCTPYMEHTAMH.

Ilpumep munosoit nabopamopnoit pabomuol «MUccaenoBanme IMCIAOKAIAH B

MOHOKPHCTAUIHYECKUX CTPYKTYpax»

Llenpto maHHON pabOTHI SBISIETCS HCCIENOBAHUE JAUCIOKAIIMOHHOW CTPYKTYPBI
MOHOKPHCTQJUIOB ajiMa3a M XJOPHUCTOro Hatpusa. OmnpenesieHWe IUIOTHOCTH JIMHEHHOW U
ITOBEPXHOCTHOM JIUCIIOKALIMU HA IOBEPXHOCTH MOHOKPHUCTAJUIOB Pa3JIMYHON OPUEHTALIUH.

Memoouueckue pekomenoayuu

Brimonnenue kaxaoii 1abopaTopHOi pabOTHI CKIIABIBACTCS U3 CIEAYIOLINX ITAIOB.

1. CamocrosTenpHas MOATOTOBKA CTYACHTOB K pabote. Ilepen Hauamom paboOTHI
CTYJEHTBI JOJKHBI YETKO MPEJCTAaBISTh cede 1enb padoThl, METOI U3MEPEeHUs, HU3UUECKYIO
CYIIHOCTh 0’KHMJIA€MBIX Pe3yIbTaTOB. JlOMKEH OBITh MOATOTOBICH MPOTOKOJI U3MEPECHHIA,
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colepXaluii TaOMUIBl IS 3alHMCU  PE3yJIbTaTOB H3MEPEHHWH M OCHOBHBIE pacyeTHBIC
¢dopmynsl. CTyneHTH, HE NOATOTOBUBIIMECS K pabOTe B COOTBETCTBHH C 3TUMH
TpeOOBaHUSAMH, K BBITIOJIHEHUIO paObOTHI HE JOMYCKAIOTCS.

2. IlpoBenenuwe HKCHEpUMEHTA. IDTOT ATall OCYIIECTBISETCS B COOTBETCTBUHU C
METOAMYECKHMMH YyKa3aHUSMH, KOTOpBIE COJAEp)KaTcs B OIMCAaHMU K Kaxkaod pabore.
JlaGopaTopHBIe M3MEPEHHs Ha METAUIOrPaUIecKOM MHUKPOCKONE CTYICHT MOXKET HadaTh
TOJILKO TOCJIe coOeceI0OBaHuUs C MPETOoIaBaTeNIeM U MOJIYUYEeHUsI COOTBETCTBYIOIIETO JIOMYCKa.
Pe3ynpTaTel H3MepeHHs POBEPSIIOTCS MPETIOIaBaTENIEM.

[Tpu pabote B nabopatopun HEOOXOAMMO CTPOTO BBIMOJIHATH BCE MPABUIIA TEXHUKH
0€30MacHOCTH M yKa3aHUs MPerojaBaTes.

3. CocraBienue oTueTa O MpojaenaHHoi pabdore. K oTuery o BBIMOJHEHHOW pabore
NPEBSABISIOTCS CIIEAYIONINE TPeOOBaHNUS:

OTueT MOIKEH Co/epKaTh MCUEPINBIBAIOIINE JaHHBIE, KaK O LN paboThl, TaKk U O

pe3ysbTaTax B CIeIyoniel OCIe10BaTeIbHOCTH:

® 3ajaHue;

® ONNCaHUE METOIUKU U3MEPEHHIA;

® [ICPBUYHBIC SKCIEPUMEHTAIBHBIEC PE3yJIbTATHI 3 MOIIHICHIO PEIO1aBaTes;

® pe3ynbTaThl 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX, BKIItOYas rpaduky,
TaOJIMIIBI;

e 001Me BBIBOJIBI O padoTe M 3aKIIFOYEHHE, O KAaUeCTBE MCCIIEJOBAHHBIX
MaTepHAaJIOB.

TekcT oTueTa NOJKEH OBITh HANMCAaH aKKypaTHO W pPa300p4YMBO OT PYKH WM
NPEJICTAaBICH B BHUJE PACIEUaTKH, MOCIEe KOMITBIOTEPHOW BEpCTKU. B 000MX ciyyasix TeKcT
JIOJDKEH TPEeACTaBIsATh COOOM JIOTMYECKOe H3JI0XKEeHHE cyllecTBa Bompoca. Hemomyctumo
npuBeneHue ¢opmyil, Tadaul 0e3 pa3bsCHEHMH Bcex 0003HaueHUM M cokpaiieHui. OTuer
JOJDKEH OBbITh TOHSATEH JUIS KaXIOro 4YHTarouero 0e3 KakKUX-JIMOO JOMOJHUTEIbHBIX
BOITIPOCOB Y COCTaBHUTEJICH OTYETA.

4. llocne mpencTaBleHHs OTYeTa CTYJIEHT JAOJDKEH HMETh, KaK MHHHUMYM,
MOBEPXHOCTHBIE 3HAHHS IT0 KOHTPOJIEHBIM BOTIPOCaM K paboTe, MMEIOIIMMCSI B METOMYECKIX
yKa3aHUsX, U eMy BbICTaBJIsIeTCsl 06asl, KOTOPBIM OLIEHEeHa JaHHas JJabopaTopHas paboTa.

6. IlpomekyTouHasi aTTeCTAIMS

Cnucok 0CHOBHBIX 60NPOCOEG K YCHHOMY IK3AMEHY
dazoBbie paBHOBecHs. OCHOBHBIE TepMUHBL. [IpaBmiio ¢a3s.
Vpasuenue Knaneitpona-Knaysuyca. ®a3oBbie nepexosl 1-ro u 2-ro poja.
@da30BbI€ pABHOBECUS B OJHOKOMIIOHEHTHBIX CUCTEMAX.
MOHO ¥ SHaHTHOTPOIHBIC (Pa30BBIC IPEBPAIICHHUS.
MeTtob1 HU3HKO-XMMHUECKOT0 aHaIn3a (Pa3oBbIX paBHOBECHUH.
JnarpaMMbl COCTOSIHUS 2-X KOMIIOHEHTHBIX CUCTEM C ABTEKTUKOM. X0/l KpUCTAJUIH3AIIUH.
JuarpaMmbl  COCTOSIHUSL ~ 2-X ~ KOMIIOHEHTHBIX ~ CHUCTEM  C  HEOIPAaHMYEHHOH
pPacTBOPUMOCTBIO. X0/1 KpUCTAIIIIU3ALUH.
8. TBepaple pacTBOpbl € OrPAaHUYEHHOHW PACTBOPUMOCTBIO M IBTEKTUKOM. XOJ

NN AELD -~

KPUCTaJUTM3AIUH.

9. Tsepable pacTBOpPbl C OrPAHUYEHHON PACTBOPUMOCTBIO M MEPUTEKTUKON. Xon
KPUCTaJUTM3AIUH.

10. Cuctembl, 00pa3yroIMe OJHO COCAWHEHHWE, IUIaBsmeecs Oe3 pasoKeHHs. XOI
KPUCTaJUIM3AIUH.

11. KoHrpysHTHOE IU1aBlIeHUE C 00pa30BaHUEM TBEPBIX PaCTBOPOB. X0 KPUCTATUIU3AIIIH.

12. IHKOHTpY?HTHOE IUIaBJIEHUE COEAUHEHNUN. X 01 KPUCTAJUIM3ALUH.

13. Brnussaue naBnenus Ha (pa3oBeie paBHOBecHs. P-T-X auarpamMmel.

14. YpaBHEHUS COCTOSIHUS T€TEPOT€HHOMN CUCTEMBbI. TepMOIMHAMUYECKHUI TOAXO/] K pacueTy
JIMarpaMM COCTOSTHUSI.
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15. Jlebextrl HecTexnoMeTpun. VX BIHUSHUE HA 30HHYIO CTPYKTYDY.

16. ledextor HecTexuoMeTpuu Ha T-X nuarpammax. JlaabTOHUABI U OEPTOIUIHIBL.
17. Bnusaue neeKToB HECTEXHOMETPHUHU Ha MOJIOKEHHE JUCTEKTUYECKOM TOUKH.
18. KBa3uXxuMHU4YEeCKH1 METO/] OTIMCAHKS PaBHOBECHS Ie(EKTOB.

19. [ledexTs! uneanbHONM MOBEPXHOCTH.

20. PaBHOBecue pa3nmuuHbIX GpopM xemocopOruu. PaBHOBECHAsT KOHIICHTPAIIHS.
21. 3apspkeHre MTOBEPXHOCTH NPU XEMOCOPOIINH U €€ BIMSHUE Ha TTIOBEPXHOCTHBINA U3THO 30H.
22. Tepmonunamuka auddysun. Buast muddysum.

23. MexanusMmsbl nuddysumn.

24. Koapdumument auddys3un u GpaxTopsl €ro onpenessionme.

25. Tuddy3us n3 66CKOHEUHO TOHKOTO CIIOSL.

26. Iuddy3us n3 ICTOYHUKA HEOTPAHUICHHOW MOIITHOCTH.

27. 3axkoH ApeHuyca.

28. Kunernka nudpy3MoHHBIX TIPOIIECCOB.

29. 3akonsl Duka.

30. 3aBucumocth ko3hdunrerTa nuddy3un OT TeMIepaTypsl U KOHIICHTPAIUH.

Memoouueckue pekomeHOayuu npu NOO20MO6Ke K IK3AMEHY

[loaroroBka CTYAEHTOB K 5K3aMEHY BKJIIOYAeT MPOpPadOTKY JEKIUi, B TEUYEHUU
CEeMEeCTpa U HEMOCPEICTBEHHYIO MOJATOTOBKY B JTHH, MPEIIECTBYIOLINE YK3aMEHY, BKIIOUasl,
KOHEYHO, MOJIFOTOBKY K KOJJIOKBUYMaM, TECTUPOBAHHUIO, BBITIOJIHEHHUIO JIa0OpAaTOPHBIX paboT
U UX 3aIUTYy.

JlJis OITOTOBKY K OTBETaM Ha SK3aMEHAIIMOHHBIC BOTPOCH! (OHU BBIJAIOTCS B KOHIIE
ceMecTpa) CTYACHT JOJDKEH HCIONIb30BaTh HE TOJBKO KypC JIGKIHWH, HO W OCHOBHYIO H
JOTIOTHUTENBHYIO JIUTEPATypy M7 BBIPAOOTKH YMEHHS JaBaTh pa3BEpPHYThIE OTBETHI Ha
MOCTaBJICHHBIE BOIIPOCHI.

B Xoze moAroToBKM K 3K3aMEHy CTYAEHTY Heo0XoauMmo oOpalaTb BHUMaHHE HeE
TOJILKO Ha YPOBEHb 3aIIOMHHAHUS, HO ¥ HAa CTETICHb MOHUMAaHHSI H3y9aeMbIX BOTIPOCOB. A 3TO
JIOCTUTAETCS HE TPOCTHIM 3ayYyMBaHUEM, a YCBOCHHEM IMPOYHBIX CUCTEMATU3HPOBAHHBIX
3HAHWH AaHAIUTUYECKUM MbIIuieHHeM. CIieoBaTeIbHO, HETOCPEJACTBEHHAsT TOATOTOBKA K
PK3aMEHY JO/DKHa B Pa3yMHBIX MPOMOPHHAX COUYETaTh W 3alOMUHAHHWE, U TOHUMAaHHE
IPOTPAMMHOTO MaTepHuaa.

Pacnpeoenenue 6annoe mexkyuwiezo, pyoeicnozo KOHmpoaa u IK3AMEeHA

Ne Oo0mas 1-s1 TOuKa 2-91 TOYKA 3 Touka
cymma
1. | Texkyumuii KOHTPOJIb
HOCEIICHUE 3aHATHI 10 3 3 4
0aiioB Oaina Oamna Oama
BBITIOTHEHHE U 3aIIiTa 21 7 7 7
71a00paTOPHBIX pabOT Oan OayoB OayoB 0ayoB
2. | PyGe:xkHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0aJioB 0annoB 0aJIoB OaJioB
KOJUIOKBUYM 24 8 8 8
Oamta OaioB 0amioB 0aoB
Hroro 70 23 23 24
0aJ/L10B o0aj1a 0as1a 0as1a
3. | 9x3ameH 30 min — 15, max — 30
0aJL10B 0aJ10B




Kpumepuu oyenueanus

[Tpu ocBoeHnu auctumIuHbl popmupyercst kommnerenuus [1K-1. Ykazannas
KOMIETEHIIHUS (OPMHUPYIOTCS B COOTBETCTBHH CO CIIEAYIOIIMMU 3TalaMu:
e (opMHUPOBAHME U PA3BUTHE TEOPETHUECKUX 3HAHUH, MPEAYCMOTPEHHBIX YKAa3aHHBIMU

KOMITETCHIIMSIMU (JIEKITMOHHBIE 3aHITHS, CAMOCTOSTENbHAs paboTa CTYACHTOB);

e mpuoOpeTeHue

u Pa3sBUTHUC MPAKTUICCKUX

YMEHUH,

KOMITETEHIIUAMU (JTabopaTopHbIe paboThI, CAMOCTOATENNbHAS PaboTa CTYIEHTOB);

® 3aKpCIUICHUC

TCOPCTUICCKUX

3HAHUH,

YMEHUH W  TNPaKTHYECKHX
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IIPEyCMOTPEHHBIX

HaBBIKOB,

IpeTyCMOTPEHHBIX KOMIETECHIUSIMH (J1a00opaTopHbIe pabOThl, MPAKTUKH, BBITYCKHAs
KBaM(UKalMOHHAas paboTa).

CdhopmupoBaHHOCTH KOMIIETCHIIUM B PAMKaX OCBOCHUS JaHHOW AUCIUILIIMHBI

OLICHUBAETCSA 10 TPEXYPOBHEBOM ILIKAJIE:

e 0a30BbIil ypOBEHH (OLIEHKA «yA0BJIETBOPUTEIbHO») SBISETCS 00513aTEIIbHBIM JIJIs
BCEX 00YYaroMIMXCs MO 3aBePUICHUH OCBOCHUS TUCIUILINHBL,

® [IPOABUHYTHIM YPOBEHB (OLIEHKA «XOPOLIO») XapaKTePU3yeTCsl MPEBBIILIECHUEM

MHUHHUMAJIbHBIX XapPaAKTCPHUCTUK C(bOpMI/IpOBaHHOCTI/I KOMHGTeHHI/Iﬁ I10 3aBCPUICHUHN

OCBOCHUA JUCHUIIINHBI;

® BBICOKHMH YpOBEHH (OLlEHKA «OTJIMYHO)») XapaKTepU3yeTCsd MaKCUMaJIbHO BO3ZMOKHON

BBIPAXXCHHOCTBIO KOMHeTeHHI/Iﬁ " ABJIACTCA BaXXHBIM KaUCCTBCHHBIM OPUCHTHUPOM JJIA

CaMOCOBCPHICHCTBOBAHUA.

KpuTepnn OLICHKH Ka4YeCTBA OCBOCHUSA JUCHUILIMHBI IIPUBEICHBLI B IPUJIOKCHUM 2.

7. MeToaudyecKue MaTepuaJibl, ONMPEACTAIONINEC MPOUECAYPHI ONCHUBAHUN 3HaHH]7[,
yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTHU

Tabauna 6. Pe3ynpraThl 0CBOCHUS yUeOHON AUCUMILIINHBI, OIEKAIINE TPOBEPKE.

Pe3yabTarhl OcHOBHBIE ITOKA3ATEJIH OLICHKHU Bua onenouynoro
o0yueHust pe3yJibTATOB 00y4eHHUs Martepuaja
(KOMIIEeTEHIIUN)
Crioco6en 3HaTh: Beinonnenue u 3ammra
POBOIHTS ~TEOPHUIO 1 TPAKTHKY JKCILTyaTallui na0opaTOpHBIX PadoT;
AHAHS PaZHoONIEKTPOHHON annapaTypsl; TUIIOBBIE OLICHOYHBIE
COJIepKaHUE MEPOIIPUATUHN 110 MaTepuabl JUisl YCTHOTO
[pHHMH BBOJly B OKCILITyaTallUIO ornpoca (paszden 1);
Opaxa mpu PaIMOdIIEKTPOHHOM aImaparyphl; THIIOBBIE TECTOBBIC 3aJaHHUS
U3rOTOBJICHH -METO/Ibl TEXHUYECKOTO (pazoen 2);
U U3/IeITHiI obecrieueHuns dKCIUTyaTaluu TUIIOBBIC OLICHOYHBIC
MUKPOIJIEKT PaAMOANIEKTPOHHOM anmnapaTyphl; MaTepuaibl K 9K3aMEHY
[POHUKHU U -METO/Ibl METPOJIOTUYECKOTO (paszoen 3.).
naBaTh oOecrnievyeHns IKCITyaTaluu Brimmonnenue u 3amuta
peKOMEH/IaLl PaaMOAJIEKTPOHHON aImapaTyphl; na0opaTOpHBIX PadoT;
Y 110 HIX -IPUHIUIBI pabOTHI, YCTPOHCTBO, TUIIOBBIE OLICHOYHBIE
TEXHUYECKNE BO3MOKHOCTH CPEJICTB | MaTepUalIbl I yCTHOTO
YCTPaHEHUIO
KOHTPOJISI TEXHUYECKOTO COCTOSIHUSL | onpoca (pazden 1);
5 PaaMO3JIEKTPOHHON armapaTyphl; TUIIOBBIE TECTOBBIC 3a/IaHUS
TIPCAYPEXKI YMmern: (pazoen 2);
exuto (I1K-3) -paboTaTh C KCIUTYyaTallMOHHOMN THUIOBBIE OLICHOYHbIE
ITK-3.1 CnocobeH JIOKYMEHTaMENW M0 TEXHUYECKOMY Marepuabl K 9K3aMEHYy
BBISIBIIATD
TEXHOJIOTUYECKH
e (bakTophl

BBI3bIBAIOIINC
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IIOTPELTHOCTHA
U3TOTOBJICHUS
171631 (SN 97071
MHKPOIJIEKTPOHU
KH.
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00CITYKUBAHUIO PATUODIEKTPOHHON | (pazden 3.).

anmnaparypsl; BrinosiHenue u 3ammura
-JIMarHOCTUPOBATH U OLICHUBATh nabopaTopHbIX paboT;
TEXHHUYECCKOEC COCTOAHUEC THUITOBBIC OUCHOYHBIC
PaaNO3JIEKTPOHHOM arapaTyphbl; Marepuabl JJisl YCTHOTO
-MCIIOJIB30BaTh CPEJCTBA UBMEPEHUS | ompoca (pazden 1);

JUTSL KOHTPOJISI TEXHUYECKOTO TUTIOBBIE TECTOBBIE 3a/IaHUS
COCTOSTHUSI PAIMOAIIEKTPOHHOM (pazoen 2.);

anmnapaTyphl. THIIOBBIE OLICHOYHBIE
Baagern: MarepHuabl K 3K3aMeHy
-TECTUPOBAHUEM PaOOTHI (pazoen 3.).

PaauOdIIEKTPOHHOM anmnaparypsl
nepes] ee IKCIuTyaTalue;
~-MOHUTOPUHIOM TEXHUYECKOTO
COCTOSIHUSI PAUOAJIEKTPOHHON
anmnaparypsl;

-KOHTPOJIEM KaueCTBA MPOBEACHUS
periaMeHTHBIX padoT 1o
TEXHUYECKOMY 00CITY>KUBaHUIO
pasiodJIEKTPOHHOM anmnapaTypsl.

8. YueOHO-MeTOAMUYECKOE 00ecTieueHHe TUCUMILINHBI (MO1YJIs1)
OcHoBHasl JuTEpaTypa:
1. Kynpsmesa H.C., boumapesa JI.I'. ®usnyeckas xumus. YueOHUK 11 OaKamaBpoB
WznarensctBo: OpaiiT-N3nat, 2012 1. 340 c. http://www.labirint.ru/books/306468/
2. Mymkam6apoB H. H. M89 ®usnueckas u koymonanas xumus: — M.: OO0 «MeaumnuHckoe
uHpOpPMaLMOHHOE areHTcTBOY, 2008. — 295 c.
3. Tperbsxon FO./1., [Tyrnses B.I. BBenenue B xuMuro TBep10(ha3HbIX MaTEPHAIIOB: y4eO.
nocobue. - M. : U3a-Bo Mock. yH-Ta: Hayka, 2006. - 400 c.
JdonmosHuTeIbHAS:
1. Canem P.P.. ®usnueckas xumusi. Tepmogunamuka. —M.: DUZMATIINT, 2004 roa. 352 c.
2. Wykun E.JI., ITepue A.B., Amenuna E.A. Komonanas xumus. 3-e uza. — M. Beici.
mikosa 2004 rox. 445 c.
3. Epemun B.B., Kapros C.U., Ycnenckas U.A., Ky3emenko H.E., Jlynun B.B.. OcHOBBI
¢usnueckoit xumun. Teopust u 3amaun: Yued. mocodue mis By3oB — M.: M3marenscTBo
«9x3amen», 2005. — 480 c.
4. I'mazoB B.M. OcHoBbI puznueckoit xumuu.-M.: Briciias mkomna, 1981.
5. lllackonbekas M.I1. Kpucramiorpadus - M.: Beicmas mkoma, 1984.
6. Hosuxos U.U., Po3un K.M. Kpucrannorpadus u neexTsl KpUCTALTHYECKONW PELISTKH. -
M: Metamnyprus, 1990.
7. Opmont b.®. Beenenne B GU3NUECKYI0 XUMHIO U KPUCTATIOXUMHUIO MOJTYTIPOBOHUKOB. -
M.: Beicmas mxona, 1982.
8. Jlronuc K. Xumunueckas rTepmoanHamuka Matepuainos.-M: Meramnyprus, 1989.
9. I'openuk C.C., Jlameckuit M.5. MaTtepuanoBeieHre NOJyIPOBOAHUKOB U JTUAJICKTPUKOB.
- M.: Mertamnyprus, 1988.
MeToanueckne ykazaHusl K J1a00pPaTOPHbIM 3aHATHSIM:
1. KapmokoB A.M., Kapmokosa P.1O., [llomaxoB 3.B. YuyeObnoe nmocobue k 1abopaTOpHBIM
pabotam 1o kypcy «Duzmueckas XUMHUS MATEPUAIOB M MPOIECCOB JIEKTPOHHOW TEXHUKI
Hanpuuk, KBI'Y, 2017 r.115 c.
2. KapmoxoB A.M., JlprmiekoBoit A.X. «IIoBepXHOCTHBIE SIBICHHS U aJICOPOIIHSDY
Meroandeckue pazpadborku. — Hanpumk: Kab.-ban.yn-1, 2008 -31 c.
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3. Kapmoxkosa A. M., Kapmoxkosoii P. 0. «Kunetnka nuddy3noHHBIX TPOIIECCOB
Meroanueckue pazpadorku. — Hampunk: Kab.-ban.yn-1, 2008 -28 c.

Ilepuoauyeckue U3 aHuA

[lepeuenr mepuonnyeckux H3AaHui, noixydaembix Oumbnumorekoir KBI'Y, B xoTopbIX
CTYJCHT MOXET O3HAKOMHUTBCA C COBPEMEHHBIMHU JOCTIXKEHUSIMH B 00JACTH 3JEKTPOHUKHU,
MHUKPO ¥ HAHODJIEKTPOHUKH:

e Odusuka. (Pusznka MOJYHNPOBOJHUKOBBIX MPOBOJHUKOB M  JTUAJIEKTPUKOB,
KBaHTOBas AeKTpoHuKa). M3sectusa BY30B.
VYenexu pu3nyeckux Hayk.
dusuka TBEPIOro Tea.

e Uzectus AH PO, Cepust puznueckast.
e Heopranuueckue MaTepraIbl.
U JIp.
HNHuTepHeT-pecypcesl

OnextponHas 6ubmmoreka KBI'Y .....ooooviiiiiiiiiiiiiiie http://lib.kbsu.ru
EnmHoe okHO mocTymna kK 00pa3oBaTEIbHBIM PECYPCaM........ http://window.edu.ru
WHPOPMALIMOHHO-CITPABOUYHBIM MOPTAI...c..venveenrerirerireeenireeireenieeenieeenne library.ru
[TyOnuuHas 37eKTPOHHAST OUOITUOTEKA. .....vvvveeeeeneeerennnn. Public- library.narod.ru
Poccwuiickuii 00111€00pa30BaTENbHBIN MOPTAM.........oeeeenenneeee. www.school.edu.ru
®enepanbHblil moptan «Poccuiickoe 00pazoBaHUEN.........c..eeeennnneee. www.edu.ru
DHIUKIIONEINH, CIIOBAPH, CIPABOYHHKH. .......eveeeennnnnss www.enciklopedia.by.ru
Poccuiickas rocynapcrsennas 6uodnuoreka (PI'b)........... E-mail: post@rsl.ru

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

9. IlporpamMmmHoe o0ecnieyeHne COBPEeMEHHBIX HH(POPMALIIOHHO-
KOMMYHUKAIMOHHBIX T€XHOJIOTUH

1. CTyneHTbl UMEIOT JIOCTYN K €AMHOMY 00pa3oBaTeilbHOMY HOPTady, i€ MOTYT B
OTKPBITOM  JIOCTYNE IIOJIb30BATbCA pecypcaMu  y4eOHO-METOIUYECKOW  JIUTEepaTyphl,
ABJSIOIIMMUCS pazpaboTkamu Beaymux BY30B Poccun.

2. Jlnsg pedHTHUHIOBOrO  KOHTPOJISI  HCIOJIB3YETCS CHUCTEMa  KOMIIBIOTEPHOIO
TECTUPOBaHUs Ha 6a3e mporpaMMHOro obecnedenust Moodle.

3. [Ipu BeInoNHEHNH 1a00PAaTOPHOrO MPAKTUKYMa CTYJEHTHI B 00s13aTEIbHOM MOPSAKE
OPOBOJAT OOpabOTKY SKCIEPUMEHTAJIbHBIX JaHHBIX C MPUMEHEHHEM MPOTPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax oOecnieyeHHss MPUMEHEHHMS KOMIBIOTEPHBIX TEXHOJIOTMH B
00pa30BaTEIbHOM IIPOIECCE HMEIOTCA CHELMAIM3UPOBAHHBIE KOMIIBIOTEPHBIX Kilacca ¢
COBPEMEHHBIM ITPOrPaMMHBIM 00ecrieueHHeM U UMEIOLINM BbIXo1 B IHTepHeT.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUTITHHbBI
MatepuanbHO-TEXHUYECKYI0 0a3y sl MPOBEIEHHUS 3aHITUH MO0 JUCIUILINHE
COCTaBJIAIOT:

e CHEUUAIM3UPOBAHHAS AyAUTOPHs, UCHOJb3yemass IMpU MNPOBEICHUM 3aHATUN
nexkiuoHHoro tuna Ne238, pacnonoxeHHas no ajpecy: 360004, Kabapruno-bankapckas
pecrnyonuka, r. Hampuuk, yi. UepasimeBckoro, 175, ycnoBHeIi HoMep — 14, ocHaleHHas
MYJBTUMEAUMHBIM IPOEKTOPOM M  KOMIUIEKTOM anmnaparypbl, I103BOJISAIOLIEH
JIEMOHCTPHUPOBATh TEKCTOBbIE U IpapuuecKkrue MaTepuabl;

e palouee MECTO IpenoaBarTes;

e paboume MecTa CTYJEHTOB;
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e MeJsoBas JIOCKa.

MyneTuMenuiiHas ~ Tpe3eHTalus,  CONPOBOXKJAIOMIAs  JIEKIHIO,  MO3BOJISET
NpEenojaBaTel0 aKIEeHTUPOBaTh BHUMAHHE CTYICHYECKOW ayIUTOPUM Ha KIIOYEBBIX
BOIPOCax JEKIUH.

JlucuuminHa ooecreueHa:

e TECTOBBIM MaTepuajaMu B ANEKTPOHHOW oOydvaromeit cucteme «Moodle»

(OTKpBITBIN YHUBEPCUTET);

e KHIWKHBIM (DOHIOM OMOIHOTEKH;

e DIIEKTPOHHBIMHU BEPCHUSIMHU JEKIIMNA U YIEOHHKOB.

JlaGopaTopHbie  3aHATHS — mpoBOAATCS B yaboparopum  Neld4l — «Dwusumka
KOHJICHCUPOBAHHOTO COCTOSHHS» — paclojiokeHHOH 1o anpecy: 360004, KaGapauno-
bankapckas pecrnyonmka, r. Hampuuk, yin. YepssimeBckoro, 175, ycinoBHbIM HOMED - 14,
OCHAIIIEHHOW HEOO0XOAWMBIM O0OpYIOBaHMEM M CTEHAAMHU s U3y4YeHHS CTPYKTYpBl U
CBOICTB TBepbIX TeJ. Takke UMEIOTCS HEOOXOAUMbIE KOMIUIEKTYIOIIHE:

Kanopumerp;

DOTOKOJIOPUMET;

MukpoBoJIBTMETPA;

Tepmomnapsl;

MaHoMeTp 11 U3MEPEHUS MaJIbIX 1aBICHUM;

[Tpubop ans uzmepenus: 3/[C B pacTBopax.

XUMHUUECKUE CTEKIISIHHBIE TPUOOPHI;

XUMPEAKTUBBI;.

CryneHTbl UMEIOT JocTyn 4epe3 MHTepHET IOCTyN K 3JIEKTPOHHOW oOywvaromei
cucrteme «Moodle» (OTKpBITEIN YHUBEPCUTET), KOTOpPast TIO3BOJISIET Pa3MEIIaTh dJIEKTPOHHBIC
y4eOHbIe Kypchl B CBOOOIHOM JIOCTYIIE ISl CTYJICHTOB YHUBEPCHUTETA.

[Tpu npoBeneHny 3aHATHI JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHSITHI UCIIONIb3YIOTCS:
JIMILIEH3MOHHOE MPOrpaMMHOE 00ecIieueHue:

[TponykTter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moxmucka (Open Value Subscription);

AHTHBHpycHOe mporpamMmMmHoe obOecrieuenue Kaspersky  Endpoint — Security
Crannaptasiid Russian Edition;

AltLinux (AnsT O6pa3zoBanue 8);

CBOOOJTHO pacIpoCTpaHseMble TPOrpaMMBbI:

Academic MarthCAD License - maTemMaTHdeckoe NPOrpaMMHOE oOOecredeHue,
KOTOpOE TI03BOJIICT BBINOJHATh, AHAJIM3UPOBATH BAaXKHEWIINE WH)KEHEPHBIE pPAcyeThl WU
0OMEHUBATLCS MU,

WinZip ans Windows - mporpamm JUIst CKaTusi M pacriakoBKU (hailyios;

st CTyIeHTOB C OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsSI CO3[aHbl CHElHaJbHbIE
YCIIOBHS JUIs IOJTYYEHUSI 00pa30BaHMUSL.

B mensx JOCTYMHOCTH TONy4YeHHUS BBICHIETO OOpa3oBaHHMS 1O 00pa30BaTEIbHBIM
nporpaMMaM HHBAIMJAMH M JIMIAMH C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  370POBBS
YHUBEPCUTETOM 00€CIIeYnBaETCs:

allbTepHATHBHON Bepcued o¢unmanbHoro caidta B cetn «MHTepHeT»  uIs
CIIA0OBUIAIINX;

IPUCYTCTBUE ACCHUCTEHTA, OKa3bIBAIOIIETO 00yJaronIeMycsi HEOOXOIMMYIO TTIOMOIITb;

JUISl MHBAJIHMIOB M JIMI C OIPAaHUYCHHBIMH BO3MOXHOCTSMHU 3JI0POBBSl MO CIyXy —
nyOIMpoBaHME BCIyX CIPAaBOYHOM HH(pOpMAIMM O paclUCaHUM Y4YEOHBIX 3aHATHIA;
oOecrnieueHre HaJIexKalliMU 3BYKOBBIMHU CPEACTBAMH BOCIIPOU3BEIEHUS HH(OPMALINU;

JUIS WHBAJIMJIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS, HWMEIOIINX
HapyIICHUs OTIOPHO-JABUraTEeNIbHOTO almapara, co3aHbl MaTepUAIbHO-TEXHUUECKHE YCIOBHS
o0ecreynBaroIue BO3MOKHOCTh OECIPENATCTBEHHOTO JOCTyNa OOydYarouuxcsi B y4yeOHbIE
MOMEIEHUs, 00ObEKTY MHUTAHUSA, TyaJeTHbIE U JPyrue MOMELICHUS YHUBEPCHUTETA, a TaKkKe



npeObIBaHMs B YKA3aHHBIX MOMEHICHUAX (HAJIMYKE PACIIMPEHHBIX IBEPHBIX IPOEMOB,
MOPYYHEN U APYTUX MPUCTIOCOOICHHMI).
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Jluct u3mMeHenui (nonoaHeHuit) B paboueil mporpamMme TUCHUTUTMHBL (MOIYJIs)
«DU3UKO-XUMHSI MATEPHAJIOB H MPOLECCOB 3J1eKTPOHHON TEXHHUKI T10

HaIpaBJICHUIO IMTOATOTOBKU

11.03.03 KoncTpynpoBaHue ¥ TEXHOJOTHSI PAAMO3JIEKTPOHHBIX CPEACTB
HanpaBJeHHOCTH (Tpod i) KoHCTpyHpoBaHUe M TEXHOJIOTHA PAIM03JIeKTPOHHBIX
cpeacTB Ha 2021 — 2022 y4yeOHbIH 1oj

Ne i/m JuiemeHT (myHkT) PII/T Ilepeyenn Ilpumeyanue
BHOCHMBIX
U3MEHEeHM

Obcyacoena u pekomMeH008ana Ha 3acedanuu Kageopul

AIEKTPOHUKHU ¥ U(DPOBBIX HHPOPMAITMOHHBIX

TEXHOJOTHM, TPOTOKOJI No OT «

.

3aBenywmmii kageapoi P.III. Temes

/

pacmdpoBKa NOAMUCH

Jara




[Tpunosxenue 2

KpI/ITepI/II/I OLICHKHN Ka4€CTBAa OCBOCHU JUCITUITJIMHBI
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Koa xomnereHmun

KPUTEPUU U IIOKA3ZATEJIN OUEHUBAHUSA PE3YJIBTATA OBYUEHUSA

Ixana no TpagMUUOHHOM NATHOANILHOM cUCTeMe

PE3YJIBTAT Ba3zoBblii ypoBeHb IIponBuHyTHIH .
Bbicokuii ypoBeHb
OBYUYEHUA Hep0I YAOBJIETBOPHUTEILHO YPOBEeHb
HEYI0BJIETBOPUTEIbLHO orauuHo/ qud. 3a4er
MO JUCHMILINHE (MOIYJIIO) YCK /. 3a4yeT xopouro/ xud. 3a4er
MIkana no 6a/1JbLHO-PEHTHHIOBOI cHcTeMe
0-35 36— 60 61— 80 81-90 91 -100
Cnocoben 3HATh OTCYTCTBHE 3HAHUI | HEMOJHBIE 3HAHUS | B LEJIOM YCIIEIIHbIE MOJIHOCTBIO
HACHOIL30BATE dyHIaMeHTAIbHBIE 0 yHmaMeHTanbHBIX | (yHIAMEHTAIBHBIX 3HAHUS O copMupoBaHHbIE
TTOTOYKEHIIS, 3aKOHBl TIPHPOMBI M 3aKOHAaX IPHUPOIBI U | 3aKOHOB IIPUPOALI U | (pyHIaMEHTAIBHBIX 3HAHUA O
3AKOHEI H METONS | OCHOBHBIC QMIHUECKHE | He OCHOBHBIX OCHOBHBIX 3aKOHaX IPHUPOABI U | (pyHIaMEHTaIBHBIX
bu3HUeCKuX 1 (Gu3UUECKUX U OCHOBHBIX 3aKOHaX IPHUPOIBI U
€CTECTBEHHBIX HAYK | U MaTeMaTH4EeCKUe | 3HaeT
MaTeMaTHYECKHX MaTeMaTHYECKHX busnuecKux u OCHOBHBIX
¥ MAaTCMATHKH VT | SAKOHEL. 3aKOHOB.. 3aKOHOB. MaTeMaTHYECKUX bU3HYECKHUX U
PCIICHIA 3a/la4q 3aKOHOB. MaTeMaTHYECKUX
VHKEHEPHOU 3aKOHOB.
ACATEIILHOCTH Ymern IPUMEHATD OTCYTCTBHE MJIU HEJIO0CTATOUHOE B LIEJIOM YCIIEIIHOE | MOJHOCTBIO
(OIIK-1) U3HUECKHE 3aKOHBI 1 YACTUYHOE YMEHUE | YMEHHE IPUMEHATh | YMEHHUE NPUMEHATL | CHOPMHUPOBAHHOE
MATEMATHUCCKHE IPUMEHSATh (bu3HYECKHE 3aKOHEI bu3HIECKUX yYMEHHE  IPUMEHATH
U — (U3MUECKHE 3aKOHBI | W MAaTEMATUYECKUE 3aKOHOB U (du3HUecKre 3aKOHBI
He ¥ MaTEMAaTHYECKHE METOJBI ISk MaTeMaTHYeCKUX | U MaTeMaTHYeCKHe
3a1a4 TEOPETHYECKOTO
ymeer METOBI ISt pelIenuts 3a1ay METOJIOB IS METOIBI TUTst
" TIPHKTaHOTO pelleHus 3a1a4 TEOPETHYECKOTO U pellenus 3a1a4 peleHust 3a1a4
XapakTepa. TEOPETHIECKOTO HPHUKIIAIHOTO TEOPETHYECKOTO U | TEOPETHIECKOTO U
IPHUKIIaHOTO Xapakrepa.. IPHUKJIaJHOTO NPUKIATHOTO
Xapakrepa.. Xapakrepa. XapakTepa.
Bnaznets HaBBLIKAMHU OTCYTCTBHE HABBIKOB | HEJOCTATOYHOE HAJIMYHME  HABLIKOB | YCIIEIIHOE
MCIIONb30BAHMUS SHAHMIL |y | MCIONB30BAHMS BIIaJICHHE Y | HaBBLIKAMU NpYMEHEHHE TIPABHUIL,
(GM3UKM ¥ MaTeMaTHKU nay | SHAHHHA GM3UKM W | HaBBIKAMH UCIIOIB30BAHKS METOJI0B u
npu peleHnn eeTH MaTeMATHKH IpY | MCIIOIBb30BaHHUS 3HaHUH (U3MKH W | OPHOOPETEHHBIX
NPaKTUYECKHX 3a71a4. pelIeHun 3HaHMH (U3UKM M | MATEMATHKd  TPU | HABBIKOB
IPAKTHIECKHX MaTeMaTUKH IpH | pelIeHuH UCIIOJIb30BAHUS
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KOII KOMIIETCHIIMH

KPUTEPHUU U TIOKA3ATEJIM OHEHNBAHMUS PE3YJIBTATA OBYUYEHUSA

Ikana no TpaAMIUOHHOI NATHOAILHOI cHcTeMe

PE3YJIBTAT Ba3oBblii ypoBeHb IIponBuHyTHIIH .
Bbicoknii ypoBeHb
OBYYEHUSA HeJp0I YAOBJICTBOPHUTEIbLHO YPOBEHb
HEYI0BJICTBOPHUTEIbHO OTIM4YHO/ 1u . 3a4eT
MO JUCHHILIHHE (MOLYJIIO) YCK /and. 3auer xopomro/ tud. 3auer
Ikana no 6a1JIbLHO-PEHTHHIOBON cHCTeMe
0-35 36— 60 61-80 81-90 91 -100
3a7a4. peueHnn MPAKTUYECKHUX 3HaHUW (QU3UKH |
MPAKTUYECKHUX 3a1ad4. MAaTeMaTUKHU npu
3aJ1a4. peleHnn
MPAKTUYECKUX
3a1ay..
Cnocoben 3Hatp OCHOBHBIE OTCYTCTBHUE 3HAHUI HETIOJIHbIE 3HAHUS B LICJIOM YCIICILIHbIE MOJIHOCTHIO
CaAMOCTOSITEILHO METOJbl M  CpelcTBa OCHOBHBIX METOZIOB | OCHOBHBIX METOJOB 3HaHUS OCHOBHBIX c(hopMUPOBaHHbIE
IIPOBOATD MIPOBEICHUS U CPEICTB U CPEICTB METOJIOB U CPEJICTB 3HaHUs OCHOBHBIX
KCTEPHMEHTATHHbI OKCTIEPUMEHTATBHBIX MIPOBEICHUS MPOBEJICHUS MPOBEICHUS METOJIOB U CPEJICTB
e —— HACCIEOBAHNUN, He | PKCTEPUMEHTANBHBIX | SKCTIEPUMEHTANBHBIX | JKCIIEPUMEHTANILHAI MPOBEICHUS
CHUCTEMBI HCCIIEIOBAHU, WCCIIEIOBAHMI, X UCCIIEOBAHU, JKCIIEPUMEHTAIBHBIX
HCIO0JIB30BaTh 3HAcCT o
CTaHJapTU3aluU u CHCTEMBI CUCTEMBI CHUCTEMBI HCCIIEIOBAHU,
OCHOBHBIC TIPUEMBL | cenrpdukannm. CTaHJAPTH3ALUU U CTaHJapTU3ALKU 1 CTaHJapTU3AIMU 1 CHCTEMBI
00paboTKH 1 cepTudUKaIuu. cepTuduKaImm.. cepTudUKAIIH. CTaHJApPTHU3AINU U
MPEICTABJICHUA. cepTU(UKAIIHH..
(OIIK-2).
Ymernb BBIOMpAThH OTCYTCTBHE WJIH HEJIOCTaTOYHOE B LICJIOM YCIICIIHOE | MOJHOCTBIO
CIIoco6bl M CpeicTBa YaCTUYHOE YMEHUE yMeHHE BbIOUpATh yMeHHE BbIOMpaTh | c(hOpMUPOBAHHOE
M3MepeHuit u| He BBIOMPATH CIIOCOOBI | CIIOCOOBI U cpesicTBa CIIOCOOBI U cpezcTaa yMeHI/I6e BBIOMpATH
NPOBOJHTE yMee U CPENICTBA U3MEPEHUN U U3MEPEHUN U CrocoObl U cpe/icTBa
A3MEPEHUUN U MMPOBOJUTH MPOBOJIUTH A3MEPEHUN 5
AKCIEPUMEHTAJIbHBIC T
MPOBOJIUTH SKCIIEPUMEHTAIBHBIE | 3KCIIEPUMEHTAIIbHBI | TPOBOJIUTH
HCCICIOBAHHA. AKCHEPUMEHTAIBHBIE HCCIICIOBAHUSL. € HCCIICIOBAHMSL. SKCIIEPUMEHTAIbHBIE
HCCIICIOBAHUSL. HCCIICIOBAHUSL.
Buaagers crnocobamu | He | OTCYTCTBHE HaBBIKOB | HEIOCTATOYHOE HaJlMYyue  HAaBBIKOB | YCIIELIHOE BJIaJICHUE
06pabOTKH W | Bilax | BIAIEHUS BJIQJICHUE BJIQJICHUS IpaBUJIaMu 51
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KOII KOMIIETCHIIMH

KPUTEPHUU U TIOKA3ATEJIM OHEHNBAHMUS PE3YJIBTATA OBYUYEHUSA

Ikana no TpaAMIUOHHOI NATHOAILHOI cHcTeMe

PE3YJIBTAT Ba3oBblii ypoBeHb IIponBuHyTHIIH .
Bbicoknii ypoBeHb
OBYYEHUSA HeJp0I YAOBJICTBOPHUTEIbLHO YPOBEHb
HEY/I0BJIEeTBOPUTEILHO OTJIHMYHO/ 1u. 3a4eT
10 JUCUHHUILIHHE (MOLYJII0) yCK /mud. 3auyet xopomro/ tud. 3auer
Ikana no 6a1JIbLHO-PEHTHHIOBON cHCTeMe
0-35 36 — 60 61— 80 81-90 91 -100
MpEICTaBICHUS eeT | crocobamu criocobamu crmocobamu criocobamu
[IOJIyYE€HHBIX JAHHBIX U 00paboTku u | oOpaboTKku u | 00paboTku u | 00paboTKu u
OLIEHKH TOTPENIHOCTH IIpEeACTaBIICHUS IIPEACTaBICHU IIpeACTaBIICHU IIpEeaCTaBICHUA
pe3yabTaToOB MOJIYYCHHBIX MOJIYUYCHHBIX MOJTYYCHHBIX MOJIYYCHHBIX TaHHBIX
M3MEpEeHNIA JaHHBIX W OLEHKU | JaHHBIX M OLIEHKU | JaHHBIX W OLEHKH | U OLIEHKU
MOrp€mHOCTH IOrpe€IIHOCTHU MOrp€ImHOCTH IOrpCIIHOCTHU
pe3yabTaToOB pe3yabTaToB pe3yabTaToOB pe3yJIbTaToOB
U3MEPEHUH. U3MEPECHUM. U3MEPEHUM. U3MEPECHUM.
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