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1. Hesn 1 3a1auM TUCHUILVIMHBI, €€ MeCTO B Y4eOHOM Ipouecce
1.1.10esap npenogaBaHus M CUUILIAHBI.

Llenp mnpemomaBaHusi JUCHUIUIMHBI COCTOMT B (OPMUPOBAHMM Y aCHUPAHTOB
TEOPETHYECKUX 3HAHWUN W MPAKTUYECKUX HABBIKOB B 00JaCTH (M3UYCCKON XMMHH JJIsS aHaIn3a
CBOI>’ICTB MaTepI/IaJ'IOB 3JICKTp0HHOI71 TCXHUKHU N Hpoueccms nux HOJIy‘-IeHI/ISI.

1.2. Jlast nocTHKEeHNsI YKA3aHHOM BbIIIIe 1eJIH He00X0AMMO PelluTh CJIeyIolIue 3a1a4n:

- OCBOUTH acnnpaHTaM (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX OCHOB 3aKOHOMepHOCTeI7I HOJIy‘IeHI/ISI
MOJTYTTPOBOTHUKOBBIX MAaTEPHAJIOB U CTPYKTYP C 3aJJaHHBIMU CBONCTBAMU;

- 3KCHepI/IMeHTaHBHO I/I3y‘-H/ITB SaKOHOMepHOCTI/I (bl/ISI/IKO-XI/IMI/I‘-ICCKI/IX HpOLIeCCOB
MIPOTEKAIOMIUX MPH (Pa30BBIX MEPEX01ax U MOTYUEHHUS IMOTYIIPOBOTHUKOBBIX CTPYKTYP;

- Hay‘-II/ITb aCHI/IpaHTOB CaMOCTOSTCIIBHO aHaJII/I3I/IpOBaTB pGSYHLTaTBI
AKCTIEPUMEHTAIBHBIX HCCIICIOBAHUH.

2. MecTo anucuunauHsl (MmoayJas) B ctpykrype OITIOII BO

JlucuMmiuHa BKJIIOYEHA B BApUATHBHYIO 4acTh 00s3aTenbHbIX aucuumuimH b1.B.OJ1.3
ydeOHOro mijaHa mno HampasieHuto noaroroBku BO 11.06.01 DuiekTponnka, painoTexHuka u
cucTreMa cBSI3M U HampaBieHHocTH mporpammbl: 05.27.01 TaBepaoTejbHasi 3JIEKTPOHUKA,
PAANO03JIEKTPOHHbIC KOMIIOHEHThI, MUKPO- M HAHO3JIEKTPOHUKA, NIPUOOPbHI HA KBAHTOBBIX
3ppexrTax

N3yuenne guciuminHbel «@P@u3n4YecKas XUMHS MATePHAJOB W MPOLECCOB
JJIeKTPOHHOW TeXHHMKM» 0a3upyercs Ha CIEQYIOIIUX, paHee M3y4YaeMbIX, IUCHUIUIMHAX:
«Duzukay, «Marematuka», «Marepuanbl 31€KTPOHHOU TEXHUKI.

OcBoeHME [aHHOW JUCLUIUIMHBI, B CBOIO OYEpelb, HEOOXOAMMO Ui YCHEIIHOTO
YCBOEHUS, B IOCIEIYIOLIEM, CIEHHAbHBIX KypCOB M0 JucuuIiMHaM: «TBepaorenbHast
AIIEKTPOHMKA, PaJMO3JIEKTPOHHBIE KOMIIOHEHTHI, MUKpPO- W HAHOAJIEKTPOHMKA, NMPHOOpPHI Ha
KBaHTOBbIX Jddekrax», «CoBpeMEHHbIE METOJbl HCCICIOBAaHUS CTPOCHHS M CBOMCTBA
KOHJEHCUPOBAaHHBIX (Pa3» cxem», a TaKKe IPOU3BOJACTBEHHON PAKTUKU

3. TpeboBaHus K pe3yJibTATAM OCBOEHHS CO/IeP:KAHUSA JUCHUTLIHHBI

ITporiecc u3yyeHHs AUCUUILIMHBI HAaIpaBjieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEIYOLINX
komneteHui B coorserctBuu ¢ ®I'OC BIIO no naHHOMY HanpaBlIEHUIO TOATOTOBKHU:

—  CHOCOOHOCTBIO ~ CaMOCTOSATENIBHO  OCYIIECTBISATh  HAYYHO-HCCIEI0BATENbCKYIO
NeSITeIbHOCTh B COOTBETCTBYIOIIEH NPOQPEcCHOHAIbHOM O00JacTM € HCIOJIb30BaHUEM
COBPEMEHHBIX METO/I0B HCCIEeNOBaHUSA U WH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH
(OIIK-1);

— CIIOCOOHOCTBIO K KPUTHUECKOMY aHaJlM3y M OILIEHKE COBPEMEHHBIX Hay4HbIX
JOCTUKEHUH, TEHEPUPOBAHUIO HOBBIX MJEH NPHU PEIICHNN MCCIEN0BATENbCKUX U MPAKTUUYECKUX
3aj1a4, B TOM YHCIIE B MEXKIUCIUILTMHAPHBIX obnacTsx (YK-1);

— CHOCOOHOCTh UCCIIEIOBaTh HOBBIE NMPOLECCHl U SBICHHUA B OOJIACTH TBEPAOTEIbHOU

AJIEKTPOHUKH, MO3BOJISIOIINE MOBBICUTh 3((HEKTUBHOCTh PAJAUOIIEKTPOHHBIX KOMIIOHEHT,
pUOOPOB MUKPO- ¥ HAHODJICKTPOHHUKH, TIPUOOPOB Ha KBaHTOBBIX A dekrax (ITK-1).

B PE3VJAbTATEC OCBOCHUSA NUCIHHUIIJIMHBI ACIITMPAHT J0J/IXKCH
3HATD:

— MCETOJIbI KPUTHUYCCKOI'0O aHajlin3a W OLCHKU COBPEMCHHBIX HAYYHBIX HOCTI/I)KGHI/II\/'I, a
TAaK¥XE MCETOJbI TCHCPUPOBAHUS HOBBIX I/I,Z[CI>'I pUu pCHICHUN UCCICAOBATCIILCKUX U ITPAKTHICCKUX
3aaa4, B TOM YHCJIC MCKIUCHUITIIMHAPHBIX O6.]'IaCTSIX;

— TCOPCTUYCCKHUEC OCHOBBI OpraHu3aluun HaquO-HCCHCHOBaTCHBCKOﬁ JACATCIIBHOCTH,
METOBbI c6opa I/IH(i)OpMaIII/II/I AJI1 PCIICHHA ITOCTABJICHHBIX HMCCIICAOBATCIBCKUX 3aa4d; MCTOIBI
aHaJIn3a JaHHBIX, H€O6XOHI/IMBIX AJI IPOBEACHNA KOHKPETHOI'O UCCIICAOBAHUAA,




— 0a30BbIe 3aKOHBI COBPEMEHHOW (DM3MKM M WX B3aWMOCBS3b, TCHACHIUU PAa3BUTHUS
¢u3uku B 0003pMMON TEpPCHEKTHBE, OCHOBHBIC IMPOOJIEMBI, CTOSIIME NEepea COBPEMEHHOM
(bU3UKOIA, a TAKXKE MpeIaracMble CPECTBA UX PEIICHHS.

YMETh:

— TPOBOJWTH  AaHAIM3 JIUTEPATYPHBIX JAaHHBIX B  paMKax  IOCTaBJICHHOU
MCCJIEI0BATENbCKOM (MPaKTUYEeCKOM, 00pa30BaTeNbHOM) 3a/1auH, BBISBISATh OCHOBHBIE BOIPOCHI
U TpoOJIEeMBI, CYIIECTBYIOIIME B COBPEMEHHON HayKe; NMPH PEIICHHUH HCCICIOBATEIbCKUX M
NPaKTUYECKHX 33/1a4 FTeHEPHPOBATh HOBBIE UJICH, TIO/IAIOIINECS ONEePAllMOHATIM3AIMY UCXOIS U3
HAJIMYHBIX PECYPCOB U OTPaHHUCHHIA;

— BbIOMPATh U MPUMEHATH B NPOPECCHOHATBHON ACATEIBHOCTH 3KCIIEPUMEHTAIbHBIC U
PacYETHOTEOPETHUECKUE METOJIbI MCCIICAOBAHUS IUIAHUPOBATh, OPraHU30BBIBATh U TPOBOIHUTH
HAYYHO-HMCCIIEJOBATEIIbCKUE U MPOU3BOJACTBEHHO- TEXHHUYECKUE HCCIICIOBAHUS C TPUMEHECHHEM
COBPEMCHHOW ammapaTtypbl, 00OpPYJIOBaHUS M KOMITBIOTEPHBIX TEXHOJOTHH; CaMOCTOSITEIbHO
BBIMOJIHATh ~ TEOPETUYECKHE, OKCIEPHUMEHTAJIbHBIE W BBIYUCIUTENbHBIE  (U3NYECKHE
UCCIIC/IOBAHHUST TIPU PEIICHUU HAYyYHOMCCIIEAOBATEILCKUX M IPOU3BOJICTBEHHBIX 33134 C
UCTIOJIb30BAaHUEM COBPEMEHHOH arnmapaTypsl M BHIYACIUTENBHBIX CPE/ICTB;

— MIOHUMATh CYTh SIBJICHUH U TIPOIIECCOB, U3y4aeMbIX (DU3HKOH.
BJIAIETD:

— HABBIKAMU KPUTHYECKOTO aHAJIHM3a U OICHKH COBPEMEHHBIX HAYYHBIX IOCTHKCHUU W
pE3yJIBTATOB ACATEIBHOCTU MO PEIICHUIO MCCIENIOBATEIbCKIX M MPAKTUYECKUX 3a/1a4y, B TOM
YHCIIC B MEKIUCIUTUTMHAPHBIX 00JIACTSIX.

— HaBBIKAMH TMOMCKA (B TOM YHCIIE C UCTOIb30BaHUEM MH(OPMAIIMOHHBIX CHCTEM H 0a3
JIAHHBIX) W KPUTHYECKOTO aHajiu3a MH(GOpMAIMHU 10 TEMaTHKE MPOBOJIUMBIX HCCIICIOBAHHUIA,
HaBBIKAMHU TUTAHUPOBAHMS HAYYHOTO WCCICIOBAHUS, aHAIM3a IOJMy4aeMbIX pe3yJbTaTOB M
(GOpMyYJIMPOBKH BBIBOJIOB; HaBbIKAMH paOOThl HA COBPEMEHHOW ammaparype u o0OpyJOBaHUU
JUTSL BBIIOJTHEHUST (PU3MUECKUX MCCIIE0OBAHUH; CIOCOOHOCTBIO CAMOCTOATEIBHO C TPUMEHEHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI; aHAIM3UPOBaTh, 0000IIATh U CHCTEMATU3HPOBAThH
pe3yabTaThl GU3NUECKUX padoT.

— OCHOBaMM METOJOJIOTMM M TPAKTUUYECKUMHU HaBBIKAMH HAYYHOIO MO3HAHUS MpU
W3yYEHUH PAa3JINYHBIX YPOBHEH OpraHu3aliy MaTepHH, IPOCTPAHCTBA U BPEMEHHU.

4. Conep:kaHme ¥ CTPYKTYpa IMCHMIIIMHBI (MOIYJIsSA)
4.1 ConeprxaHnue pa3aejioB IHCHUIIIHHBI

Tabmuma 1
Copepxanue pazzena Kox
Ne | HaumenoBan KOHTPOJIUP dopma
pasn ue yeMoii TEKYIIETO
cj1a pasacna KROMIIETCHI | KOHTPOJISI
U
1 2 3 4 5
1 Kpucrannmu |Xapakrepuctuka ¢azoBoro coctossHust u | OIIK-1, K, T
ecKoe crpyktyp. [Ilonsartue ¢a3pl.  ArperaTHble VK-1,
CTpOCHHE COCTOSIHUS. DBIWKHMI W [ambHBIA TOPSAOK. I1IK-1
BEIICCTBA ['oMoreHHbIe ¥ reTEPOreHHbIE CUCTEMBI. 3aKOH

MOCTOSTHCTBA YTJIOB Kpuctama. Cummerpus
BHEITHEH (OPMBI, CTPYKTYpBI, (DU3HUECKUX
cBoWcTB. Omnepanuu M 3JIE€MEHThl CUMMETPHHU.

Toueunsie rpynnsl. Cunronuu.  Kiaccel
cummeTpuu. [IpoCTpaHCTBEHHBIE  PEHIETKH.
DIEMEHTbl ~ CUMMETPUM  KPUCTAIIMYECKUX
CTPYKTYD. Pemietkn  bpase. HedexTsr
CTPYKTYpBhl ~pe€allbHbIX KpHUCTawioB. CBs3b
MEKTY CUMMETPHUSIMH KPHUCTAJJIOB,




¢u3nvYecKkux CBOWCTB M siBIeHUH. TeH30pHOE
ONMCaHWE AHMU30TPONUU (PU3MUECKUX CBOMCTB
U SIBJICHUH B KPUCTAJUIMYECKUX (a3ax.

DIIEeMEHThI KPUCTAJUIOXUMHUH
MOJYNPOBOJAHUKOB. XHUMHUYECKash CBs3b B
TBEPABIX dazax. MonekynspHbie u

KOOpJAMHALIMOHHBIE  pPEUIETKU. XUMUYecKas
CBSI3b B CTPYKTYpPax THIA ajaMasa U chayepura.
ONeKTPOOTPULIATEILHOCTD. D¢ dexTuBHBIC
3apsAapl aTOMOB B KPUCTAJUIMYECKOW pELIETKE
COCIMHEHU. Pacuer SHEPIreTHYECKOU
IIPOYHOCTU HOHHBIX pemeTok. MoHHBIE U
aTOMHBIE  PAJUYCBHI. DHepreTuyeckas
IIPOYHOCTb aTOMHBIX pemeToK. CBi3b MEXIy
SHEPreTUYECKUMH, MEXaHUYECKUMU u
AEKTPO(PU3NIECKUMHU CBOUCTBAMH (ha3.

Tepmoannam
MYECKUH
METO/I
ONMCaHUs
CBOMCTB
MOJIYTIPOBOJ
HHKOBBIX
MaTepHUaJIOB

TepMmonnHamMuyeckui METOoZ ONMCaHus
CBOMCTB IOJIYIIPOBOJHUKOBBIX MaTEpPHAIOB M
IIPOLIECCOB ux [OJIyYCHUS.

TepMonuHaMuyeckue  CUCTEMbI,  (YHKIUU
cocTosiHus, mpouecchl. [lepBoe  Hauano
TEPMOAMHAMHUKHU. TemIOeMKOCTb. OHTPOMIUS
peakiMu U ee 3aBUCUMOCTb OT TEeMIIEPaTypBhl.
Btopoe Hauano TepMoauHAMHUKU. DHTPOIHUS U

TEPMOJAMHAMUYECKAs BEPOSITHOCTb.
XapaKkTepuCTUYECKHE GyHKIIH.
TepmoauHamuueckue [IOTCHIUAJIBI.

TepMoanHaMUUECKUE KPUTEPUH HAIPABJICHUS
IIPOLIECCOB U YCIIOBUS PABHOBECHUS B 3aKPBITBIX
cucreMax. DyHIaMEHTalNbHBIE  YpPAaBHEHMS

COCTOSHHUSL. [TapunanbHbie MOJISIPHBIE
BEJIMYMHBI W CBSI3b WX C HMHTErPAIbHBIMU
CBOICTBaMHU. XUMHUYeCKU  MOTEHIIHA.

YpaBHEHHUsI COCTOSIHUSL 11 OTKPBITBIX CHUCTEM.
VYpaBuenne ['ub6ca-rorema. Xumudeckuit
IIOTEHI[MAa] KOMIIOHEHTOB CMECH HJICAJIbHBIX U
peaJbHBIX  Ta3oB, O KMIKMX W  TBEpIBIX
pactBopoB. [IoHATHE aKTUBHOCTH U JIETYYECTH.
XWMHUYECKHE PABHOBECHS B  TEXHOJIOTUU
MOJIyYEHUS TOJYIPOBOJHUKOBBIX MAaTEpUAIOB
U CTPYKTyp. BBIBOX 3aKOHa JIEHCTBYIOIIMX
Macc. KoHcTaHTBI paBHOBecHs. Y paBHEHUS
U30TepMBbl XUMHUecKoi peakuuu Bant-T'odda
Y UCTOJIb30BaHUE tu] /Ui yIpaBiIeHUs PU3NKO-
XUMHYECKUMHU IIPOLIECCAMHU B
MOJYNPOBOJIHUKOBOW TEXHOJOTHH. BrusHue
TEMIEpAaTypbl W  JaBlI€HUS  Mapa  Ha
XUMHYECKOE paBHOBECHE. VYpaBHeHHE
U30XOpbl M M300aphl XUMHYECKOM peaKluu.
TpeTbe Hauamo TEPMOAMHAMUKUA. XUMUYECKAs
KoopauHaTa  (mepeMeHHas)).  3aBHCHMOCTh

OIIK-1,
YK-1,
I1K-1




CBOOOJTHOW PHEPTUU CHCTEMBI OT XMMHUYECKOH

KOODPJIMHATBI.
Tepmonunam |TepmonuHamuyeckue kputrepun pasHoBecus | OIIK-1, KT
uKa ¢a3. IIpaBwiio a3 ['n66ca. da3oBwie mepexo bl YK-1,
pacTBOpPOB H |B OJHOKOMIIOHEHTHBIX CHCTEMAX. IK-1
dazoBbie Cyb6nuMmarnusi, KpucTauIi3alus, noJIuMopdHbie
pPaBHOBECHs |IIPEBpALICHUS. VpaBuenne Knaysuyca-
B Knaneiipona. P-T nguarpamMmma cocTosiHUS
MOJIYNPOBOJ |OJHOKOMIIOHEHTHOM CHACTEMBI. da3oBbIil
HUKOBOU IepexoJ BTOporo poja. TepmMoauHamMuyecKue
TEXHOJIOTUH. |(GYHKIHM CMEIICHHs, 3aBHCHUMOCTh OT HX

COCTaBa. Onpenenenue XUMHUYECKOTO

IIOTEHIMaa. IIpaBuina phryara.

TepmoauHamMuueckoe 00OCHOBAaHHWE OCHOBHBIX
TUIIOB JHarpaMM COCTOSIHHSI C TOMOIIbIO
KOHIICHTPAIIMOHON 3aBUCUMOCTH CBOOOJIHOM
SHEPTUHM CUCTEeMBI. JluarpaMmbl COCTOSIHUSI C

HEOTrpaHUYEHHOM u OTpaHUYEHHOM
PacTBOPUMOCTBIO KOMITOHEHTOB,
IBTEKTUYECKUMU u JTUCTEKTUYECKIUMHU
TarpaMMamMu COCTOSIHHSI.

OKcllepUMEHTalIbHbIe  METOIbl  (Da3oBOro
aHaJIM3a M IOCTPOEHHUs IUarpaMMm COCTOSHMS
WneanbHble U pa30aBlieHHbIE  PACTBOPBHI.
CocraB mapa Haja pacTBopoM. 3akoHsl ['enpw,
Payns, KonoBamoBa, P-X = nuarpammsl.
HewnneanpHbie pacTBOPBL. N36bITOuHBIC
TepMouHamMuueckue QyHkumu. Konuenmwms
pPEeryJIsIpHOTO  PAacTBOpa, KBa3UXUMHUYECKOE
npubmmxenue. Ilapamerp B3aumoneicTBuS.
Cas3p Koa¢dumeHTa AKTUBHOCTH c
IIapaMeTpOM B3aUMOJEHCTBUSA. AHATTUTUUECKOE
onMcaHuWe  JBYX(a3HbIX  paBHOBECHUl B
OuHapHbIX cucTemax. Pacmag TBepabix ¢a3s.
Tpexdasubie  paBHOBecuss B OMHApHBIX

cucTeMax.
Kunetnka (U3MKO-XMMHUYECKUX MPOLIECCOB B
TEXHOJIOI'H MMOJIYIPOBOAHHUKOBBIX
MaTepHaloB. CranuoHapHble U
HECTallMOHApPHbIE  TPOLECCHL.  YpaBHEHHE
HnepeHoca. OcHOBHBIE MIOJIOKEHHUS
TEPMOJAMHAMHUKN  HEOOpAaTHUMBIX  IPOIIECCOB
(IToctynats Omnzarepa). Ckopoctb

XUMHYECKUX TOMOT€HHBIX U Te€TEPOreHHBIX
MpOILIECCOB, DHEPrus  aKTUBALMH. 3aKOH
Apennyca. Kunernka T Gy3UOHHBIX
mpoueccoB.  3akoHbl  Duka. 3aBHUCHUMOCTb
koaddunuenta nuddy3un oT TemmepaTrypsl U
KOHIIEHTPALUH.

4.2 CTpyKTypa IMCIHILIHHBI
OO0mmast TpPyA0EMKOCTh AUCIUTUTMHBI COCTaBIseT 5 3aueTHBIX eanHUI] ( 108 gacoB)




Tabmanma 2

TpynoeMKoCTb, 4achl
Bun paboter

Bcero
O011as TPy10eMKOCTh 3
AynuTopHas pabora (B yacax): 108
Jlexruu (JI) 30
[Tpaktrueckue 3ansatus (113) -
CamocrositenbHast pabora (B yacax): 78
CaMocTosiTenbHOE N3YUYECHUE Pa3/IeIIoB -
[ToaroroBka v caaya 3K3aMeHa -
Bun npomexyTouHOM arTecTanuu 3aueTt

Taonuua 3. JIeKuMOHHbBIE 3aHATUS

Ne i/

1 Kpucramimmueckoe cTpoeHHe BENIECTBA

2 TepMOOMHaAMMUUECKUM METOI ONMCaHMS CBOMCTB IIOJIYIIPOBOIHMKOBEIX
MaTepMraJioB

3 TepMOIMHAMMKA PaAaCTBOPOB M (asoBHE pPaBHOBECUS B
[IOJIYIIPOBOIHUKOBOM TEXHOJIOTMU

Tabmuna 4 CaMoCTOsATENbHOE U3YUECHUE PA3/IeTIOB TUCIUILIUHBI

No Koma-Bo
Borpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIbHOE U3yUeHHE
pasznena 4aCcoB

1 2 3

1 [ToaroroBka 1o cTpykTypHOU Kpuctamiorpaduu. Pacyer napamerpos 10
CTPYKTYPHBIX U3MEHEHUN KPUCTAJUIOB MPpH (Ha30BOM IMEepexoie
Pacuer TepmoamHamMuUecKux mapaMeTpoB HOPMUPOBAHUS

2 MTOJTYTIPOBOTHUKOBBIX CTPYKTYP B TEXHOJIOTUU CO3/IAHUS 10
MOJIyIPOBOIHUKOBBIX MTPHUOOPOB U MHTETPATBHBIX MUKPOCXEM.

3 Pacuer KoHCTaHTBI CKOPOCTH U OTIPE/IEICHUE TIOPSIKA XUMUUECKHIX 10
peakuumn

NoabkowhE

S OueHo4yHble MaTepHaabl A TEKYLIero 1 py0e:KHOro KOHTPOJIs yCIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTaluu

B

5.1. KosutokBuym
CeMecTpe MPOBOJATCS 3 KOJIOKBUYMA, KOTOPBIE OLIEHUBAIOTCS 10 8 OAaJUIOB KasKIbIH.

Bomnpocel, BBIHOCMMBIE HA KOJJIOKBUYM
Ilepeéoiii KonnoKkeuym

®da3oBsie paBHOBecus. OcHOBHBIE TepMUHEL. [IpaBuio ¢as.

VYpasuenue Knaneiipona-Knaysuyca. @a3oBbie nepexonasl 1-ro u 2-ro poaa.

@Pa30BbIE PABHOBECHUS B OJJTHOKOMIIOHEHTHBIX CUCTEMAX.

MOoHO 1 SHaHTHOTPOITHEIE (a30BhIE TPEBPAILICHHUSI.

MeTtobl PU3UKO-XUMHUYECKOTO aHann3a (a30BbIX PABHOBECHUH.

JrnarpaMMbl COCTOSIHUS 2-X KOMIIOHEHTHBIX CUCTEM C 3BTEKTUKOM. X0/ KPUCTATUTU3ALNY.
JuarpamMMbl COCTOSIHUSI 2-X KOMIIOHEHTHBIX CHUCTEM C HEOIrPAHMYEHHOW PacTBOPUMOCTHIO.
X0l KpUCTaJUTM3aLHH.




o

9. TBepable pacTBOPHI
KPHUCTAJUTN3AIHH.
10. CucteMsl,
KPUCTATU3AIUH.
11.
12.
13.
14.
JarpaMM COCTOSIHHSI.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Mexanusmbl auddy3un.

3akoH ApeHuyca.

3akoHbl Duka.

Pekomenoayuu npu no02omoeKe K KOJ110K8Uymy

obOpazyroue

OTPAaHUYEHHOW PACTBOPUMOCTBIO U

Bmopou konnokeuym

OJHO COEIUHEHHE,

miassieecs 0e3

JedexTsl HecTexuomeTpun. X BIusHUE HA 30HHYIO CTPYKTYPY.
HedexTsr HecTexuomeTpun Ha T-X nquarpammax. JlaibTOHUIBI B OSPTOILTUIBIL.
BiusiHue neekToB HECTEXHOMETPHUH Ha TIOJIOKEHUE TUCTEKTUICCKOW TOUKH.

KBazuxumuueckuit METO]] ONMCaHUsI paBHOBECHS 1€(DEKTOB.

Tpemuii Kon10KeUYM

JedekTsl naeanbHON MOBEPXHOCTH.
PaBHOBecue paznuuHbIx GopM xemocopOIun. PaBHOBeCHAs! KOHIIEHTPALHSL.

3apsiKeHHe MOBEPXHOCTH MPH XEMOCOPOLIMHU U €€ BIUSHUE Ha TOBEPXHOCTHBIN U3TU0 30H.
Tepmoauuamuka quddysun. Bunsr muddysun.

Kuneruka nu¢¢y3noHHbBIX IPOLIECCOB.

Koadument nuddysun u hakTopsl €ro onpeesromme.
Juddy3us u3 66CKOHEYHO TOHKOTO CIIOS.
Juddy3us u3 NCTOUHUKA HEOTPAHUYCHHON MOIITHOCTH.

L4 npopa60TaTL KOHCIICKTBI JICKIII/Iﬁ I10 BOITpOCaM KOJIJIOKBUYMA,

TBep/ibie pacTBOPHI C OTPAHUYECHHON PACTBOPUMOCTBIO M IBTEKTUKOM. X0/ KPUCTATUTU3ALNH.
IIEPUTEKTUKOM.

Xon

paznoxenusi. Xon

KoHrpysHTHOE I1aBJIeHHE C 00pa30BaHNUEM TBEPBIX PACTBOPOB. X0 KPUCTAIUIU3ALINY.
VHKOHIpYSHTHOE IUIABJIICHUE COCUHEHNN. X0/ KPUCTAIUIU3ALHH.
Brusiaue naBnenus Ha ¢a3oBbie paBHOBecHs. P-T-X muarpamwel.
VYpaBHEHHsI COCTOSIHMSL IE€TEPOr€HHOM CUCTEMBI. TepMOIMHAMMYECKUH IOAXOJ K pacdery

3aBucuUMOCTh Kodppunuenta qudpdy3un oT TeMnepaTypsl U KOHIEHTPALUH.

® [POYUTATh OCHOBHYIO M JOIOJHUTEIBHYIO JUTEPATYPY, PEKOMEHJOBAHHYIO 110 U3y4aeMbIM

BOIIPpOCaAM;

® OTBCTUTH HA BOIIPOCHI KOJIJIOKBUYMaA,

® [pH 3aTPYJHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPENOAABATEIIEM.
Kpumepuu oyenueanus

Ounenka

HeynoBJieTBOpUTEIBLHO
2 dan1a

YAOBJIETBOPHUTEIbHO
4 0aJi1a

XO0poI1Io
6 0a/L10B

OTJIMYHO
8 da10B

CryneHnt HE 3HAeT
3HAYUTENBHON qacTu
BOIIPOCOB, JIOITyCKaeT
CYIIIECTBEHHBIE OIIMOKU B

OTBE€Tax Ha BOIIPOCHI

Crynent
MIOBEPXHOCTHO 3HAET
BOIIPOCHI
KOJUIOKBUYMa,
JIOITyCKaeT
HETOYHOCTU B OTBETE
Ha BOIIPOC

CryzaeHt XOpOILIO
3HaeT MaTepua,
rpaMOTHO H  IIO
CYLIECTBY H3Jaraer
ero, JIOTTyCKast
HEKOTOpBIE
HETOYHOCTHU B OTBETC
Ha BOIIPOC

CTygeHT B TOJTHOM
o0beMe 3HAeT
Marepuai, TPaMOTHO

H 10 CYIIECTBY
H3JIaraeT  ero, He
JoIycKas
CYIIECTBECHHBIX
HETOYHOCTEH B

OTBETE Ha BOIIPOC.




O0pa3ubl TeCTOBBIX 3a1aHUI
TecToBEIC 3a]aHUS IO UCHHILINHE:
S: TepmoMHAMUKA UMEET JIEJIO C BEIMYMHAMHM #$#
+: MaKpOCKOIINYECKUMU
- MUKPOCKOITMYECKUMU
: aTOMHBIX pPa3MepOB
: MOJICKYJISIPHBIX pa3MepoB
l:
S: ITapameTpbl, KOTOPBIC BBIOPAHBI, YTOOBI OMKCATH COCTOSTHUE CHCTEMbI Ha3bIBAIOTCS #$#
+: HE3aBUCUMbIMU
-: 3aBUCUMBIMH
: BHyTPEHHUMH
: BHCIIHUMU
l:
S: KonuvecTBO SHEPrHuH, KOTOpas MOJy4aeT Wik OTJIAeT B MPOIIECCE TeINI00OMEHA, Ha3bIBAOT
#HS#
+: TenaoToun
+: KOJIMYECTBOM TEIJIOTHI
-: paboToi
-1 DHEprueun
I
S: TertoBOe COCTOSIHUE CUCTEMBI HJTH TEJIO XapakTepu3yercs #$#
+: Temneparypoi
. JABJICHUEM
: 00bEMOM
- Maccoi
I
S: Enunuiia usmepenus aapineHust B cucreme CU #$#
+: Ila
-: TOp
-: Oap
- MM.pT.CT.
- JIx
.
S: O0BeM 3aHUMAEMBIH OTHUM MOJIEM BEIECTBA HA3BIBAIOT #$#
-: YIeIbHBIM
+: MOJAPHBIM
.
S: O0beM 3aHMMaEeMBbI eIUHHIICH MAacChl Ha3bIBAIOT
+! yAEJIbHBIM
-2 MOJISIPHBIM
.
S: I1pu OTCYTCTBUM BHEUIHUX BO3JIEUCTBUM TEPMOAMHAMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
OTIPENIETISICTCS TPEMS BETUIMHAMU
+: 00beMOM
+: TaBJICHUEM
+: Temneparypou
-: DJHeprueun
-: DHTAJBIINEH
.
S: TepMuH TEepMOJMHAMHUKA UCTOJIKOBAH KAK CHHOHUM TIOHSATHIA #$#
+: TemiorTa
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+: paboTa
-. XUMUA

-: pusmka

S: YpaBHEHUs1, CBSI3BIBAIONINE MEXYy COOOW TTapaMeTphl COCTOSIHUS, Ha3bIBAIOT #$#
+: ypaBHEHUAMU COCTOSIHUS

. YPAaBHCHUAMU PCAKIINU

- IapaMCTPUICCKUMHU YPABHCHUAMU
-. XapaKTCpUCTHIYCCKNMU YPaBHCHUAMU

S: Touka yexarasi Ha TePMOJMHAMUYCCKON TTOBEPXHOCTH U XapaKTEPHU3YIOIIasi COCTOSIHHE
CHCTEMBI Ha3bIBAKOT #$#
+: ¢purypaTuBHOU

ook wdE

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.

: MATEMATUYECKOU
: TEOMETPUYECKOHN
: ACTPOHOMHUYECKOU

6. lIpomesxkyTOUHAs aTTECTALUS
Cnucok 0CHOBHBIX 60NPOCOE K YCHIHOMY IK3AMEHY

ITepeyenb npuMepHBIX BOIIPOCOB K MPOMEKYTOYHON aTTeCTALMHU
®dazoBbie paBHOBecus1. OcHOBHBIE TepMHHBL. [IpaBuio das.
VpaBuenne Knaneiipona-Knaysuyca. ®a3oBble nepexonsl 1-ro u 2-ro poja.
®a30BbIe PAaBHOBECHS B OJHOKOMIIOHEHTHBIX CUCTEMAX.
MoOHO 1 3HaHTHOTpPONHbIE (Ha30BbIE IPEBPALLCHHSL.
MeTto1bl PU3UKO-XUMUYECKOTO aHaIN3a (Pa30BbIX PABHOBECUH.
JlnarpamMmbl  COCTOSIHHA  2-X  KOMIIOHEHTHBIX CHCTEM C  3BTEKTHKON. XoJ
KpUCTAJIITU3ALUH.
JlnarpamMmbl  COCTOSIHHA ~ 2-X ~ KOMIIOHEHTHBIX CHCTEM C  HEOIPAaHUYEHHOHN
PacTBOPUMOCTBIO. X0/ KPUCTAIIIU3ALMH.
TBepaple pacTBOpbl C OrPAaHUYEHHOW pAcCTBOPUMOCTBIO M 3BTEKTHKOH. XoJ
KpUCTAJITU3ALUH.
TBepaple pacTBOpbl € OrPaHUYEHHOM pacTBOPUMOCTBIO U MMEPUTEKTHKOW. XoJ
KpUCTAJIITU3ALUH.
Cucrtembl, oOpasylolMe OJHO COEJUHEHHE, IulaBdlieecs 0e3 pasiokeHus. Xox
KpUCTAJIITU3ALUH.
KoHrpysHTHOE 11aBJIeHHE C 00pa30BaHUEM TBEP/BIX PACTBOPOB. X0 KPUCTAIIH3ALMH.
WMHKOHIpY3HTHOE IUIABJIIEHUE COCUHEHNN. X0/ KPUCTAIUIU3ALHH.
Bnusaue naBnenus Ha ¢aszoBblie paBHOBecus. P-T-X nuarpaMmsl.
YpaBHEHHsI COCTOSIHUS T€TEPOT€HHON CUCTEMBI. TepMOAMHAMUYECKNH MTOAXO K pacdeTy
JarpamMm COCTOSIHMSL.
JedexTsl HecTexuomeTpuu. X BIusiHUE Ha 30HHYIO CTPYKTYPY.
Hedexrtsr HecTexuomerpuu Ha T-X quarpammax. J{anbTOHHUIBI U O€PTOIIHIBL.
Bnusinue nedekToB HeCTEXHOMETPUH Ha MOJIOKEHHE TUCTEKTUIECKONH TOUKH.
KBa3uxumuueckuii MeTo/1 OnucaHus paBHOBeCHs 1e(DEKTOB.
JedexTs! naeanbHOM MOBEPXHOCTH.
PaBHOBecue paznuuHbIX GopM xemocopOiun. PaBHOBeCHas! KOHIIEHTpAIHSL.
3apsiKeHHe MOBEPXHOCTH NMPH XEMOCOPOLMU U €€ BIMSHHE Ha MOBEPXHOCTHBIA H3THO
30H.
Tepmoaunamuka nuddyzun. Buasr muddyszuu.
Mexanuzmsbl udy3un.
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24. Koardumment nuddysun u HakTopbl €ro ONpeesirolue.

25. Iuddysus u3 6eCKOHEUHO TOHKOTO CIIOA.

26. JInddysust u3 MCTOYHUKA HEOTPAHUYCHHOW MOITHOCTH.

27. 3axoH ApeHnuyca.

28. Kunetnka qud @ y3MOHHBIX ITPOIECCOB.

29. 3akonbl Ouka.

30. 3aBucumocTs ko3 duruenta 1udGy3un OT TEMIEPATYPhl U KOHIICHTPAIIUH.

31. TepmonuHamuueckue (GyHKIINH, UCTIONb3YEMbIe 7S aHanu3a (Pa30BBIX PaBHOBECHUH.

32. [Ipumenenue merona Oypwe as pemenus aud y3MOHHBIX 3a1a4.

33. PaBHOBecHas KOHIEHTpAIUs 1e()EKTOB HECTEXHOMETPUHU. 3aBUCHUMOCTh KOHIICHTPALIUH
nedeKToB OT AaBJIeHUs COOCTBEHHOTO Mapa Ha KOHKPETHOM IIpUMepe.

34. CunpHbIe 1 ci1abble GOPMBI XeMOCOPOLIHH.

35. Kunetnka (uU3MKO-XMMHUYECKUX TMPOIECCOB B TEXHOJOTMH IOJYIPOBOJIHUKOBBIX
MaTepHaloB.

36. CranmoHapHble U HECTAllMOHAPHBIE MTPOLIECCHI.

37. YpaBHeHUE MepeHoca.

38. OCHOBHbBIE TOJIOKEHUS TEPMOAMHAMUKH HeoOpatumbix mporeccoB (IloctynaTs
Omnzarepa).

39. CkopoCTh XMMUYECKUX TOMOT€HHBIX U T€TEPOTreHHBIX MPOIIECCOB,

40. DHeprus aKTUBAIUU.

41. [ToBepXHOCTHBIC SIBJICHUS U afCOPOITHSI.

42. ®U3NKO-XUMHUYECKUE SIBIICHHS HA TpaHHIIE pas3zena (a3 U uX pojb B TEXHOJIOTHYECKUX
poreccax MUKPOIIEKTPOHUKH.

43. CBOOOIHAS ¥ TIOJTHASI TOBEPXHOCTHBIC YHEPTUH, TIOBEPXHOCTHOE HATSKEHUE.

44. CmaunBaHue, aAre3usi, KamUJUISIPHbIC SBIICHUS.

45. AncopOrust Ha TpaHMIIAX pasjiena TBEPAOE TEI0-Ta3 U TBEPIOE TEIO0-KHIKOCTb.

46. N3zotepma aacopOiuu JIsHrMropa.

47. TlpuMeHeHne TTOBEPXHOCTHBIX SIBJICHHHA B MUKPOJJICKTPOHUKE

Memoouueckue pekomenoayuu npu n0020MmMoGKe K IK3AMEHy

[lonroroBka acnupaHTOB K 3K3aMEHY BKJIIOYAeT MpopabOTKy JIEKIMH, B TEYEHUH
CceMecTpa M HEMOCPEICTBEHHYIO IOArOTOBKY B JHH, NPEALIECTBYIOIIME DK3aMEHy, BKIIOYasd,
KOHEYHO, MOATOTOBKY K KOJUIOKBHYMaM, TECTUPOBAHHUIO, BHIIIOJHEHHIO JIaOOPATOPHBIX paboT U
UX 3aLIUTY.

JUig MOATrOTOBKM K OTBETaM Ha 3K3aMEHAllMOHHBIE BOMPOCH! (OHM BBLAAIOTCS B KOHIIE
CeMeCTpa) acCHUpPaHT JOJDKEH HCIIOJIb30BaTh HE TOJIBKO KypC JIKIMH, HO M OCHOBHYIO M
JIOTIONTHUTEIbHYIO JIUTEpaTypy s BbIpaOOTKM YMEHHUs JaBaThb pa3BEPHYTbIE€ OTBETHl Ha
IIOCTaBJICHHBIE BOIIPOCHL.

B xozme moAroToBkM K 3K3aMEHy aclHUpaHTOB HEOOXOAMMO oOpaliarh BHUMaHHE HE
TOJIBKO Ha YPOBEHb 3allOMHUHAHUS, HO M HA CTENEHb INOHUMAaHMs M3y4aeMbIX BOIPOCOB. A 3TO
JIOCTUTAETCs HE MPOCTHIM 3ayYMBAHUEM, 4 YCBOEHUEM MPOYHBIX CUCTEMATU3NPOBAHHBIX 3HAHUI
QHAINTUYECKUM MbllUleHueM. ClieoBaTeIbHO, HENOCPEACTBEHHAs IOATOTOBKA K OJK3aMEHY
JIOJDKHAa B Pa3syMHBIX NPONOPLMAX COYETaTh W 3allOMHHAHHME, W MOHUMAaHHE IMPOTPaMMHOIO
Marepuana.

Kpumepuu oyenusanus

Onenka
HEY/JAO0BJIETBOPUTEJIbLH | YAOBJIETBOPUTEILHO XopoIo OTJINYHO
0 3 0amaa 4 6ana 5 6am0B
0 6ay10B
ITocenienune menee 50
% JNEKIMOHHBIX U ITocemenne He MeHee | Ilocemenue He MeHee | Ilocemenne He MeHee
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MPaKTUYECKHUX 60% gmexkmuoHHBIX M | 70 % JEeKIHMOHHBIX M | 85% HEKIHMOHHBIX U

3aHITUH. MIPaKTUIECKUX MIPAKTHIECKHUX MIPAKTHIECKHUX
3aHATHIA. 3aHSATHH. 3aHATHH.

AcrmiapaHT He 3HaeT AcmmpanT AcmHpaHT XOpOIITo AcCTIHpaHT B TIOJTHOM

3HAYUTENLHON YaCTH
MaTepuaia, 0ImycKaeT
CYIICCTBCHHBIC
OIIMOKHM B OTBETAaX Ha
BOIIPOCHL.

MOBEPXHOCTHO 3HACT
MaTepran OCHOBHBIX
pasIesioB M TEM
y4e0HOW AUCIATUIHHEI,

3HAeT MaTepuail,
TPaMOTHO U 1O
CYLIECTBY M3/1araer
€ro, JOIyCKas

00BEMeE 3HaeT
MaTepHa, rpaMOTHO
U TI0 CYIIECTBY
W3JIaraeT ero, He

JIOTTyCKAeT HETOYHOCTU | HEKOTOPHIE JOTyCcKast
B OTBETE Ha BOIPOC. HETOYHOCTH B OTBETE | CYIICCTBEHHBIX
Ha BOMpOC. HETOYHOCTEH B

OTBCTC Ha BOIIPOC.

7. MeToauyeckue MaTepuaJibl, ONpeaeaaoiue Npoueaypbl OleHNBAHUSA 3HAHUA, YMEeHUI,
HABBIKOB M ONBITA 1eITEJILHOCTH

Tabmuna 6. Pe3ysbraTel OCBOCHUS yIeOHOW JUCIMILTUHBIL, TIOUIC)KAIINE TPOBEPKE.

Pe3yabTaTsl 00yueHus OcHOBHBIE IOKA3aTeJIN OLEHKH Bup onenounoro
(KOMIeTeHI U H) pe3yJabTaToB 00y4eHHsl MaTepuaJa
3HATD: meTonb! Kputuyeckoro aHanusa u | Komnoksuym
OIICHKHU COBPEMEHHBIX HAYUHBIX TectupoBanue
JOCTH>KEHHH, a TAK)KE METO/IbI
TEHEPUPOBAHUS HOBBIX HJICH MPU PEIICHUH
HCCIEA0BAaTENIbCKUX U MPAKTUUYECKUX 3a/1a4,
) CIOCOGHOCTD « | B TOM HHCIIe MEXTUCIUTLINHAPHBIX
001acTax;
KPHTHHCCKOMY aHAIMSY W | yMETh: [IPOBOJUTH aHAIIN3
OLICHK® COBpeMeHHHVX JIUTEpaTypPHBIX TaHHBIX B paMKax
HayqHBIX — AOCTIDKCHUM, | rrocTaBieHHOM HCCITEI0BATEIbCKOM
TFCHCPUPOBAHUIO  HOBBIX | (mIpakTHYecKOi, 00pa3oBaTeIbHON) 3a1auu,
UAed  IpH  PELICHHH | BHISBIIATH OCHOBHBIE BOTIPOCKHI U IPOOJICMBI,
HCCJIEI0BATEIbCKUX U | CYIIECTBYIOIIME B COBPEMEHHOM HAyKe; MpH
NPaKTUYECKUX 3a1ad, B PEIICHUH UCCICA0OBATCIIBCKUX U
TOM O g | TPAKTUYECKUX 3a/1a4 FEHEPUPOBATH HOBBIE
MEKTHCIHTUTHHAPHBIX WJIeu, TIOIJIAI0IIHECs OnlepaliioOHAIN3aIluN
obmactax (VK-1) HCXOJ1A M3 HAMMHEIX PECYPCOB U
OTpaHUYCHUMH;
BJAJIETDB: HaBblkaMH  KPUTHUYECKOTO
aHaIM3a M OIEHKH COBPEMEHHBIX HAyUHBIX
JOCTH>)KEHUH M pe3yJIbTaTOB JEATEIbHOCTH
M0  PEUIEHUIO  HCCIEIOBATEIbCKUX U
MpaKTUYECKUX 3a7a4, B TOM YHCIE B
MEXIUCITUTIIIMHAPHBIX 00IaCTsIX.
- naaeHue Meronosoruei | 3HATD: TeopeTnueckne 0CHOBBI Komnoksuym
TEOPETHUECKHUX Y | OpraHM3alliy Hay9HO-UCCiIeaoBarenbeko | TectupoBanue
AKCTIEPUMEHTAIIbHBIX NeSTeNIbHOCTH; METO/IbI cOopa nHpopManuu
WCCJICIOBAaHU B 0O0JACTH | JJIS pEIICHUS TOCTaBICHHBIX
npodecCHOHaANBHOMI HCCIEA0BATENIbCKUX 3a/a4; METO/IbI
nesirenprocTH (OITK-1). aHaJIM3a JAHHBIX, HEOOXOIUMBIX IS
MPOBEACHUS KOHKPETHOTO UCCIIEI0BAHMS;
YMETDb: BbiOUpaTh U NpUMEHSTH B
npodeccroHaNbHOM eI TENbHOCTH
IKCTIEPUMEHTAIbHBIC U
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pacueTHOTEOPETUYECKUE METOBI
HCCIEA0BAHMS TUIAHUPOBATh,
OpPraHU30BBIBAThH U MPOBOJUTH HAYYHO-
HCCIIEA0BATENIbCKUE U IPOU3BOACTBEHHO-
TEXHUUYECKNE UCCIIEOBAHMUS C
IIPUMEHEHHUEM COBPEMEHHOM anmnaparypsl,
000pyI0BaHUS U KOMITBIOTEPHBIX
TEXHOJIOTHI1; CAMOCTOSATEIBHO BBINOJIHATh
TEOPETUUECKHE, IKCIIEPUMEHTAIbHBIE U
BBIYHCITIUTENbHbIE (PU3NUeCKHe
HCCIIEIOBaHUS MPU PELLICHUU
Hay4YHOUCCIIEOBATENbCKUX U
IIPOU3BOJICTBEHHBIX 33/1a4 C
WCII0JIb30BAaHUEM COBPEMEHHOM
anmnapaTypbl U BBIYUCIUTEIbHBIX CPE/CTB;
BJAJETDb: HaBeikamMu moucka (B TOM
qucle c UCIIOJIb30BaHUEM
WH(POPMAIMOHHBIX CHCTEM U 0a3 JTaHHBIX) U
KPUTHUYECKOT0 aHanu3a WHGOpMaluu 1o
TEMaTHUKE [POBOJUMBIX  HCCJIEI0BAHUM;
HaBbIKAMH IJITAHUPOBAHUS Hay4HOTO
HCCIIEIOBaHMs,  aHajgu3a  IOJyYaeMbIX
pe3ynbTatoB U (GOPMYITUPOBKH BBIBOJIOB;
HaBBIKAMH  pabOTBl HAa  COBPEMEHHOMU
anmapatype 4 OOOpyAOBaHUU  JUIS
BBITIOJIHEHUST (PH3MYECKUX HCCIIETOBAHMIA;

CIOCOOHOCTHIO CaMOCTOSITEIILHO c
MNPUMCHCHUCM COBPCMCHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA;,
aHATM3UPOBATh, 00001maTh u
CUCTeMAaTU3UPOBATh pe3yNbTaThI

¢du3nyeckux pabdor.

CHOCOOHOCTh MCCIENI0BATH

HOBbIE  TMpOIECCHl U
aBleHUss B objactu
TBEPAOTEIBHON
AIIEKTPOHUKH,
MIO3BOJISIOIINE  TIOBBICUTH
3¢ (HEeKTUBHOCTH
PazMOdIEKTPOHHBIX
KOMITOHEHT, npubopoB
MUKPO- 1
HAHODJICKTPOHUKH,

npuOOpoOB Ha KBaHTOBBIX

sadpdekrax (TTK-1)

3HATD: ba3oBbie 3aKOHBI COBPEMEHHOM
(U3MKU U UX B3aMMOCBSI3b, TEHACHLIUU
pa3BuTHs GU3MKH B 0003pUMOIA
MIEPCIIEKTUBE, OCHOBHBIE MPOOJIEMBI,
CTOSIIIME TIepesl COBPEMEHHOM (hr3HKOH, a
TaK)Ke MPEeUIaraéMble CpeJICTBA UX
peuieHus;

YMETDb: nonnmars cyTh SIBIICHUN U
MIPOLIECCOB, U3YYaeMBIX (PU3UKON;
BJIAJIETD: ocHOBaMu METOI0JIOTUH U
MIPaKTUYECKMMH HaBbIKAMU HAyYHOT'O
MO3HAHUS MPU U3YUYEHUU PA3IUYHBIX
YPOBHEN OpraHu3ali MaTEPUH,
IIPOCTPAHCTBA U BPEMEHH.

Komnoksuym
TectupoBanue

8. YueOHO-MeTOANYECKOE 00ecTieYeHre TUCIHIJIHHBI (MOLYJIs1)
8.1. OcHoBHas JIMTEpaTypa:

1. OpmonTt b.®. Beenenue B pu3HuecKy0 XUMHUIO U KPUCTAJUIOXUMHUIO TIOTYTIPOBOJHUKOB.- M.:

Beicmas mkona, 1982. — 29 sk3.




2. Mymkam6apos H. H. M89 ®dusnyeckas u komnounnas xumus: — M.. OO0 «Meauimackoe
uHpopmanronHoe areHTcTBoy», 2001. — 295 c. — 44 k3. 830TAP-ME/] 384 c.

3. ykun E.JI., [TepuieB A.B., Amenuna E.A. Kommonanas xumus. 3-e u3a. — M. Beici. mkomra
2004 rox. 445 c. — 24 »k3.

82. lonoJTHUTEIbHAS

1. IlTackonbekas M.IIL. Kpucramnorpadus - M.: Beicmas mkoina, 1984. — 4 5k3.

2. U3parensctBo: FOpaiit-M3mar, 2012 1. 340 c. http://www.labirint.ru/books/306468/

3. I'openuk C.C., Hamesckuii M.Sl. MaTepuaioBeneHie MOJYNPOBOAHUKOB U JIUAJIEKTPHUKOB. -
M.: Metamnyprusi, 1988. — 1 sk3.

8.3 Ilepuonnueckue u3ganus
Hayunsie xypHaisr:
1. M3Bectuss AH PO, Heoprannueckas xumus.
2. N3Bectusa AH PD, dusznueckas xumus.
3. U3Bectusa AH P®, Xumnueckas puznka.
4. Heoprannueckue MaTepualbl.

U JIp.

Hnmepuem-pecypcol

OnexrponHas oubmmoreka KBI'Y ... o http://lib.kbsu.ru
Enunoe okHO ocTymna kK 00pa30BaTelIbHbIM PECYpPCaM........ http://window.edu.ru
WHGOPMAIHOHHO-CITPABOYHBIA MTOPTAI.....vveeveerreeeeenreereesseesseessesseeseesnans library.ru
[TyOnuyHast 2IEKTPOHHAST OUOTHOTEKA. ... .evveeveveenveeneenses Public- library.narod.ru
Poccutickuii 00111€00pa30BaTEIBHBINA TOPTAT.....ccuvenveeeenreese. www.school.edu.ru
®denepanbHbIi TOpTail «POCCHICKOE 00PAZOBAHUCY.........eeevveeereeenns www.edu.ru
DHIUKIIONENH, CJIOBAPH, CIIPABOYHHKH . .........cvveneeeeen. www.enciklopedia.by.ru
Poccuiickas rocynapcrBennas 6ubnmoreka (PI'Bb).......... E-mail: post@rsl.ru

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

8.5 MeTonnueckue yKa3aHus K Ja0OPATOPHBIM 3aHATHSIM
1. KapmokoB A.M., Jloes B.K. YueOHoe mocobue k nabopaTopHbIM paboTaM IO Kypcy
«Dusndeckas XUMHS U KPUCTAJUIOXUMUS ToxynpoBogHukos» Hampumk, KBI'Y, 2000 .79 c.
Metoauueckue pa3paboTku 1o Kypey «DU3NKO-XUMHUYECKHEe OCHOBBI MAaTEPHUATIOB ISt MUKPO- U
HaHORJIEKTPOHUKU»
2. KapmokoB A .M., [IsimexoBoit A.X. «I[loBepXHOCTHBIE SIBICHUS U aAcopOLus» MeTtoanueckue

paspabotku. — Hanpumk: Kab.-ban.yn-t, 2008 -31 c.

3. KapmoxoBa A. M., Kapmoxomoit P. 0. «Kunermka nuddy3noHHBIX MpoIIECCOB»
Mertonudeckue pazpabotku. — Hanpunk: Kab.-ban.yn-t, 2008 -28 c.

9. IIporpaMMHoOe o0ecnieyeHre COBpEeMEHHbIX HH(OpMaLHOHHO-
KOMMYHHMKAIMOHHBIX T€XHOJIOTHii
1. AcmmpaHT WMEIOT JOCTYN K €IWHOMY OOpa30BaTebHOMY TOpTaly, TIA€ MOTYT B
OTKPBITOM  JIOCTyNI€  MOJIb30BaThCsi  pecypcaMu  Y4eOHO-METOAMYECKOW  JHMTEpaTyphl,
ABIIAIOIMMUCS pa3paboTkamu Benymux BY30B Poccun.
2. JInst pedTHHIrOBOTO KOHTPOJISL UCIONIB3YETCsl CHUCTEMa KOMIBIOTEPHOI'O TECTUPOBAHUS
Ha 0Oa3e mporpammHoro obecreuenust Moodle.
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4. B pamkax oOecriedyeHusi MPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJOTHI B 00pa30BaTEeILHOM
mpolecce HMMEIOTCS  CHEIUAIN3UPOBAHHBIE KOMIIBIOTEPHBIX KJAcca C  COBPEMEHHBIM
IIPOrpaMMHBIM 00ecTieYeHUEM U UMEIOIUM BbIX0] B IHTepHeT.

9. MarepuajibHO-TeXHHYECKOE o0ecnevyeHue TUCIUILTHHbI

MarepuanbHO-TEXHHUUECKYI0 0a3y [Uid TpPOBEACHUSA 3aHATUH 1O  JUCLMILIMHE
COCTaBJISIIOT:

e CHEUMAJIM3UPOBAHHAs  ayAUTOpUS, MHCHOIb3yeMas IpU  MPOBEICHUM  3aHATHUM
nexuuoHHoro tuna Ne238, ocHallleHHas MyJbTUMEAUMHBIM IPOEKTOPOM M KOMILIEKTOM
anmnaparypsbl, HO3BOJISIOIIEN 1EMOHCTPUPOBATH TEKCTOBBIE U I'pauuecKue MaTepHuaslbl;

e paboyee MeCTO MpENoIaBaTes;

e paboune MecTa CTYJCHTOB.

MynbpTUMeaHiiHAS TPE3EHTAIH, COMTPOBOXKIAIOIAS JIEKIIUIO, TIO3BOJISIET MPEIOIaBATEII0
aKLEHTUPOBATh BHUMAHUE ayIUTOPHH Ha KIIFOUEBBIX BOIIPOCAX JIEKLIUU.

JucuumimHa obecreueHa:

e TECTOBBIM MaTepuajaMu B 3JIEKTPOHHOH oOyuarouiei cucreme «Moodle» (OTKpbITHII
YHUBEPCUTET);

e  KHIKHBIM (hOHJOM OHMOIHOTEKH;

e DIIEKTPOHHBIMHU BEPCUSIMH JEKIMHA U YI€OHHKOB.

AcnupaHTbl UMEIOT A0CTyn 4Yepe3 VHTepHET aocTyn K S3JIEKTpPOHHOM oOywaroei
cucreme «Moodle» (OTKpBITBIE YHHBEPCHUTET), KOTOpasi MO3BOJISIET pa3MeIaTh JIEKTPOHHBIC
yueOHbIe Kypchl B CBOOOIHOM JJOCTYIIE /7Sl ACIIUPAHTOB YHUBEPCUTETA.

[Tpu nmpoBeieHUY 3aHATHH JIEKIIMOHHOTO THITA, CEMUHAPCKUX 3aHIATUH HCIIONB3YIOTCS:
JMLIEH3MOHHOE MTPOrpaMMHOE 0OecIieueHue:

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

AnTHBHpYyCcHOE mporpamMHoe obecriedenue Kaspersky Endpoint Security CranmpaptHbliit
Russian Edition;

AltLinux (Anet OGpa3oBanue §);

CBOOOJTHO pacIpoCTpaHseMble IPOrpaMMBbl:

Academic MarthCAD License - MaTemaTn4yeckoe MporpaMMHOe o0OecriedeHre, KOTOpoe
MO3BOJISIET BBINOJIHATH, AHAJIM3UPOBATh Ba)KHEHIINE WHXKEHEPHbIE pacdeTbl U OOMEHHBATbCS
MU,

WinZip nns Windows - mporpamm Juist ckaTusi ¥ pacliakoBKU (ailyios;

JUis CTyneHTOB C OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI CO3/IaHBI CIICIIHAIIEHBIC
yCIIOBHS JUIs IOJTY4YEeHUs: 00pa30BaHMUsL.

B memsx JOCTYmHOCTH TOJNyYeHHUsS BBICHIETO OOpa3oBaHUS 1O 0Opa3oBaTEIbHBIM
nporpaMMaM HMHBIWJAAMM M JIMIIAMH € OTPAHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS
YHUBEPCUTETOM 00€CTIeYnBaETC:

IbTEPHATUBHOM Bepcuel opuInanbHOro caiita B cetu «MHTepHeT» A1 cnaboBUSIINX;

MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO 00yUaroeMycs He00X0IMMY0 TTOMOIIIb;

JUIS WHBAJIUAOB M JIMII C OIPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBBSI 110 CIYXYy —
TyOIMpOBaHUE BCIYX CIPABOYHOM MH(GOPMAITUHU O PACTIUCAHUH YUCOHBIX 3aHATHH; 0OecTieYeHIE
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHS HH(OPMAIINH;

JUIS WHBAIAAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbBS, WMEIOIINX
HapylIeHUs] OMOPHO-JIBUTATEIBHOTO armapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUSA
o0ecTieunBaroIe BO3MOXKHOCTh OECHpENsITCTBEHHOTO JOCTyNa OOydYarommxcsi B y4deOHBIC
MOMEIIEeHUs,, OOBEKTY MHUTAHUS, TyaJeTHble W Jpyrue MOMEIICHUS YHHMBEPCHUTETa, a TaKkKe
npeOBIBaHMS B YKa3aHHBIX MOMEIIEHHUSX (HAJTMUMe PACIIMPEHHBIX JBEPHBIX IPOEMOB, IOPYYHEH
U JIPYTUX MPUCIIOCOOJICHUI).
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8.6 IIporpammHoe obecrieyeHre COBPeMEHHBIX HH(POPMANMOHHO-KOMMYHHKANMOHHBIX
TEXHOJIOTHH.

8. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCIHMInHbI

Jlexuyy Mo AMCUMIUIMHE MPOBOJAATCS B ayAUTOPUHU, OCHAILEHHOW BUICONPOEKTOPOM U
WHTEPAKTUBHBIMH JIOCKAMH.

CTyaeHTbl MMEIOT JOCTYI 4epe3 VIHTepHET HOCTyN K eIMHOMY 00pa3oBaTeIbHOMY
MOpTaly, TAE B OTKPHITOM JOCTYIE HUMEIOTCS PECYpChl YUeOHO-METOIUYECKOW JUTEPATyPHI,
sBIIsTIoIMecs pazpaborkamu Beaymux BY30B Poccun.

[Ipy wW3ydYeHWW JUCHUIUIMHBI ¥  BBHIMOJHCHHHM  JIADOpAaTOpPHBIX  padoT
UCIIOJNIB3YIOTCS CIIENYIOIINE 000PYIOBAHUS:

Kanopumerp;

DOTOKOJIIOPUMETP;

MukpoBOIBTMETPA;

Tepmonapsi;

ManomeTp [t ”BMEPEHUST MAJIBIX JaBJICHUI;

[Tpubop s usmepenust 3/1C B pacTBopax.

XUMHYECKUE CTEKIISIHHBIE TPUOOPHL;

XUMpEaKTUBBI;.
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Ipuioxkenne 1

JUCT NBMEHEHU (JIOIIOJTHEHUI)

B pa60qy}0 mporpammy 1o JUCHUIIINHE ««Duzndeckas XUMHA MaTCpHraJioB U IMPOLECCOB

AJEKTPOHHON TEXHUKM»» 110 noarotoBku 11.06.01 DnexkTpoHuka, paiuoTEXHUKA U CUCTEMBI
CBs13U (YPOBEHb ITOArOTOBKH KaJIpOB BBICIIEH KBaTM(DUKALINN).
Hanpasnennocts nporpammel 05.27.01 — TBeproTenbHas 3IEKTPOHUKA, PAIHO3IEKTPOHHBIC
KOMITIOHEHTbI, MUKPO- ¥ HAHORJIEKTPOHHKA, IPUOOPHI Ha KBAHTOBBIX AP PeKTax

Ha y4eOHBIN TOJT
Ne IlepeyeHb BHOCHMMBIX
JuemeHT (myHKT) PII/{ petien . pumeyanue
n/n H3MeHeHH i (I0NMoJIHeHuil)

00pa3oBaHus MPOTOKOT Ne

O6CY)K,Z[CH8. U PpCKOMCHAOBAaHA Ha 3aCCAaHNN Ka(I)C,Z[pBI neaarorudcCKoro

OT «

» 20

TI.

3aBenyrouuii kadeapoit

P.III.Temen
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