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Choucox AOKYMEHTOB H MaT€pHuaJjaoB

1. llepedyeHp IUTAHUPYEMBIX PE3YJIBTATOB OOYYCHHS] TO AUCHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa30BaTeNIbHOM MpOTrpaMMbl

2. llenb ¥ MECTO AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTpaMMbl

3. Conepkanne paboucit mporpammbl (00bEM JUCIHHUIUIMHBI, THIOBI W BHIBI y4EOHBIX
3aHATHH, y4eOHO-METOJUUECKOE 00ECIICUCHIE CaMOCTOSATEIbHOM pabOThI 00YUAIOIIMXCS)

4. ®OoHJI OLICHOYHBIX CPEJICTB MO TUCIUIUINHE
4.1. TlepeyeHb KOMIETCHIIMHA C YKa3aHUEM OJTaloB HX (HOPMHpPOBAHHS B TPOIECCE
OCBOCHMSI oOpaszoBarenbHOW TmporpamMmbl. OmHcaHue TIOKa3aTeliel W KPUTEpPUEB
OIICHUBAHMS KOMIIETEHIIMI HAa Pa3MMYHBIX dTamax uxX (GopMupoBaHUS, ONMUCAHUE IIKAJ
OLICHUBAHUS
4.2. TunoBble KOHTPOJbHBIC 33JJaHUSI WIIM WHBICE MaTEPHUalbl, HEOOXOUMBIC IS OICHKU
3HaHUW, YMEHHI, HaABBIKOB U OIbITa JAEATEIbHOCTH, XapaKTEPU3YIOUIUX ATallbl
dbopMUPOBaHUS KOMIIETEHIIMH B TMPOIIECCE OCBOCHUS O0pa30BaTENbHOW MPOTPAMMEI.
Meroauueckue MaTepualibl, ONPeNeaoIre Tpoleaypbl OLICHUBAHUS 3HAHWUW, YMEHUH,
HABBIKOB M  OIBITa JIEATENBHOCTH, XapaKTepU3YIOIUX JTanbl  (OpPMHUPOBAHUS
KOMIETEHINI

4.3. Peiumune-nian oucyuniutul (npu Heobxooumocmu)

5. YuyeOHo-MeToanuecKoe U HHPOPMAITMOHHOE 00eCTIeYeHUE AUCITUTINHBI
5.1. IlepeyeHb OCHOBHOH W OTIOJHUTEIHHOW y4eOHOW MUTEpaTyphl, HEOOXOAMMOMN IS
OCBOEHUS JUCLMITIIUHBI
5.2.TlepeuyeHs pecypcoB WH(HOPMAMOHHO-TEIIEKOMMYHHKAITMOHHOHN ceTu «HTepHeT» 1
POrpPaMMHOT0 oOecreueHus, HEOOXOAUMBIX JIJIsl OCBOCHHMSI TUCIIUTUIMHBI

6. MarepuanpHO-TeXHUYECKas 0a3a, HEOOXOoauMast ISl OCYIIECTBICHUS 00pa30BaTEIbLHOTO
HpOHGCCﬁ 10 JUCIIUITJIINHEC



1. IlepeveHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO IMCUUILIHHE, COOTHECEHHBIX C
IUIAHUPYeMBIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOM NPOrpaMMbl
(¢ opuenmayueri na xapmol KomMnemeHyur)

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrpaMMBbl 00 yJAIOIIMIACS JTOJKEH OBIIA/ICTh
CIIeYIOLMMU pe3ynbTaramu o0ydeHus no gucuumnze: [1IK — 4 cnocoOHOCThIO HCIOIb30BaTh B
UCCIIEIOBAaHMSX M pacyeTax 3HaHMUs O METOJaxX MCCICI0BAHNUs, aHAIN3a, JUATHOCTHKH U
MO/ICIUPOBaHHsI CBOMCTB BEIECTB (MaTepHaioB), (U3NUECKUX U XMMHUYECKUX IIPOIIECCaXx,
NPOTEKAIOIMX B MaTepHajiax Ipy UX MoJdy4eHuH, oopadorke u mogudukanuu;, I[IK -5
TOTOBHOCTBIO BBITIOJHATh KOMIUIEKCHBIE UCCIIEJOBAHUS M UCIIBITAHUS IPU NU3Y4YEHUHN MaTepUaJIOB U
U3/IeNuii, BKIIIOYasi CTaHIapTHBIC U cepTU(UKALMOHHBIE, IIPOLIECCOB UX MPOU3BOICTBA, 00PabOTKH
1 MOAM(UKAITIHI

Pesynbrarel 00ydeHus dopmupyemas [Tpume
KOMIICTCHIINA YaHHUC
3HaHus KBaHTOBBIEC 3aKOHBI B MUKPOMUPE U CIOCOOHOCTHIO
CTPYKTYpa MaTepHalioB UCII0JIb30BaTh B

UCCIIC/IOBAHHSX U
pacueTax 3HaHHS O
MeTo1ax
UCCIICIOBaHMS,
aHaJIN3a,
JTMArHOCTUKYU U
MOJICTTHPOBAHHSI
CBOWCTB BEILIECTB
(MaTepuaios),
buU3HUYECKUX U
XHUMHYECKHX
nporieccax,
MPOTEKAIOIINX B
MatepHaiax mpu ux
HOJTY4CHHH,
o0OpaboTke u
moudukarnun ([TK-
4);

ATOMHasI CTPYKTYpa TBEP/IbIX TEI . CIIOCOOHOCTBIO
UCIIOJIb30BaTh B
UCCIICIOBAHHSX U
pacueTax 3HaHHS O
MeTo1ax
UCCIICIOBAHMS,
aHaJIN3a,
JTMarHOCTUKYU U
MOJICTTHPOBAHHSI
CBOWCTB BEILIECTB
(MaTepuaios),
bu3HUYECKUX U
XHUMHYECKHX
nporieccax,
MPOTEKAIOIINX B
MaTepHagax mpu ux
HOJTYYCHHH,
00paboTke u




moudukarmn ([TK-
4);

JedekTsl B KpucTaIax

CIIOCOOHOCTEIO
HCITO/IB30BAaTh B
HCCIIENOBAHNAX U
pacueTax 3HaHHS O
MeToax
HCCIIEI0BAHUS,
aHaamn3a,
JUArHOCTHKHU U
MOJICITHPOBAHUS
CBOMCTB BEIIECTB
(MaTepuaios),
bu3HUYECKUX U
XUMHYECKHUX
nporieccax,
NPOTEKAIOIINX B
MatepHaiax mpu ux
MOJIyYEHHUH,
o0paboTke u
moudukarun ([TK-
4);

CrmtaBel

CIIOCOOHOCTEIO
HCITO/IB30BAaTh B
HCCIIEN0BAHNUAX U
pacueTax 3HaHHS O
MeToax
HCCIIEI0BAHUS,
aHaau3a,
JUArHOCTHKHU U
MOJICITHPOBAHUS
CBOMCTB BEIIECTB
(MaTepuaios),
bu3HUYECKUX U
XUMHYECKHUX
nporieccax,
MPOTEKAIOIINX B
MaTepHaiax mpu ux
MOJIyYEHHUH,
o0OpaboTke u
moudukarun ([TK-
4);

Auddysns

CIIOCOOHOCTBIO
HCIIOJIL30BaTh B
HCCIIEAOBAHUIX U
pacyeTax 3HaHUA O
MeTomax
HCCJIEIOBaHMS,
aHaJm3a,
JIMarHOCTHKH U
MOJICITUPOBAHUS
CBOMCTB BEIIECTB




(MaTepuaiosn),
buU3HYECKUX U
XUMHYECKIX
nporieccax,
MPOTEKAIOIINX B
Marepuanax mpu ux
HOJTYYCHHH,
o0paboTke u
moudukarnun ([TK-

4);
MexaHn4eckre CBOMCTBA MaTEpPHAIOB | TOTOBHOCTHIO
158 CI:Ipb}I. BBITIOJIHATH

KOMIIJIEKCHBIC

HCCIICIOBAHUS U
WCITBITAaHUS TIPU
W3YYCHUU MaTEPUaJIOB
W U30EJINH, BKIII0Yas
CTaHJapTHBIC U
cepTudUKaIMOHHbIE,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKH 1
moudukarmn ([TK-5)

BosBpar, pekpuctayumsanus, poct
3epeH

TOTOBHOCTBIO
BBIIOJIHATH
KOMILIEKCHEIE
HCCIIEAOBAaHUSA U
UCTIBITAaHUS TIPH
M3y4EeHUN MaTEepPHAJIOB
U U30eJINH, BKIII04as
CTaHJapTHHIC U
cepTuduKaoOHHEIE,
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKu 1
moudukarmn ([1K-5)

3aTBep/ieBaHuE

TOTOBHOCTBIO
BBIIOJIHATH
KOMIIJIEKCHEIE
HCCIICIOBAHUS U
WCIIBITAaHUS TIPU
W3YYCHUU MaTEPUaJIOB
W U30EJINH, BKITI0Yas
CTaHIapTHBIC U
cepTudHUKaIMOHHbIE,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKH 1
moudukarpn ([TK-5)

da3oBbIe Nepexoabl B TBEPAOM TCIIC

T'OTOBHOCTBIO
BBITIOJIHATH
KOMIIJICKCHBIC




HCCIIEAOBAaHUSA U
UCTIBITAaHUS TIPH
W3y4EeHUH MaTEepPHAJIOB
U U30eJIUH, BKIII04as
CTaHJapTHHIC U
cepTuduKaoOHHEIE,
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKu 1
moudukarmn ([TK-5)

®u3nyecKue CBOMCTBA MATEPUATIOB

TOTOBHOCTBIO
BBIIOJIHATD
KOMIIJIEKCHBIC
HCCIICIOBAHUS U
WCITBITAaHUS TIPU
W3YYCHUU MaTEPUaJIOB
W U30EJINH, BKIII0Yas
CTaHJapTHBIC U
cepTudUKaIMOHHbIE,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKH 1
moudukarmn ([TK-5)

YMmenus

Hcnonp3yss KBaHTOBBIE 3aKOHBI B
MHUKPOMUDE UCCIIEI0BaTh u
MPOEKTUPOBATH CTPYKTYPHI MaTEpUAIOB

CIIOCOOHOCTBIO
HCIIOJB30BaTh B
HCCJIEIOBAHMAX H
pacderax 3HaHUS O
MeToAax
HCCIIEIOBAHUS,
aHajmn3a,
JIMarHOCTHKHU U
MO/JICITUPOBAHUS
CBOMCTB BEILIECTB
(MaTepuaios),
(bU3UYECKUX U
XUMHAYECKHX
mporieccax,
MPOTEKAIOIINX B
MaTepuaiax mpu ux
MOJTyYCHHUH,
00paboTKe u
moudukarmn ([TK-
4);

3Has 3aKOHBI (POPMHUPOBAHUST ATOMHAs
CTPYKTYypa TBEPIBIX TEI
IIPOrHO3UPOBATh TUIl KPUCTAJIIMYECKON
PEILIETKH, INIOTHOCTD YIIAKOBKU U
OLIEHMBAThH [IPOYHOCTh MaTepUAaA .

CIIOCOOHOCTBIO
HCITONIB30BAaTh B
HUCCICOOBAHUAX U
pacueTax 3HaHHS O
METOax
HCCIIEN0BAHMS,
aHaJm3a,
JIMAarHOCTHKHU U
MO,Z[GJ'II/IpOBaHI/IH




CBOJMCTB BEILIECTB
(MaTepuaios),
(bU3UYECKUX U
XUMHYECKHX
npoleccax,
MPOTEKAOIINX B
MaTepuanax mpu ux
MOJTyYeHUH,
00paboTKe u
moudukarmn ([TK-
4);

3nass pacmpenencHue e(eKTH B
KpHCTaJUIaX J1aBaTh OIIEHKY CKOPOCTH
mupdy3un  aTOMOB  IPUMECH |
HOJTYTIPOBOTHUKOBBIE CBOMCTBa
du3nUecKoil kepaMUKu

CIIOCOOHOCTBIO
HCIIOJB30BaTh B
HCCJIEOBAHMAX H
pacderax 3HaHUS O
MeToAax
HCCIIEIOBAHUS,
aHajmn3a,
JIMarHOCTHKHU U
MO/JICITUPOBAHUS
CBOICTB BEILIECTB
(MaTepuaios),
bU3UYEeCKUX U
XUMHUYECKHX
mporeccax,
NPOTEKAIOIINX B
MaTepuaiax mpu ux
MOJYYCHUH,
00paboTKe u
moudukaruu ([TK-
4);

3Has BIMSHUE IPUMECEH B CIJIaBax Ha
¢busznyecKkre M TEPMOXUMHYECKHE
CBOKCTBA MaT€pUAJIOB MPOBOJIUTH
KOPPEKTUPOBKY TEXHOJIOTUYECKHUX
YCIOBUM

CIIOCOOHOCTBIO
HCIIOJB30BaTh B
HCCJIEIOBAHMAX H
pacderax 3HaHUS O
MeToAax
HCCIIEIOBAHUS,
aHajmn3a,
JIMarHOCTHKHU U
MO/JICITUPOBAHUS
CBOMCTB BEILIECTB
(MaTepuaios),
(bU3UYECKUX U
XUMHUYECKHX
mporeccax,
MPOTEKAIOIINX B
MaTepuaiax mpu ux
MOJTYyYCHUH,
00paboTKe u
moudukarun ([TK-
4);

3Has 3aKOHBI TepMOIUPPYy3Un

CIIOCOOHOCTBIO




MIPOTrHO3UPOBATH TEXHOJIOTUYECKUE
YCJIOBHS KPUCTAUIM3AIMU PACILIABOB
IIPU CTIEKaHUU KEPAMUKHU U POCTE
KpHUCTAJIJIOB

HCIIOJIb30BaTh B
UCCIICIOBAHUSX U
pacuerax 3HaHUS O
METOJaX
UCCIJIEIOBaHMUS,
aHaim3a,
JTUArHOCTUKHU U
MOJICTTUPOBAHUS
CBOJMCTB BEILIECTB
(mMaTepuaios),
bU3UYECKUX U
XUMHYECKHX
npoleccax,
MPOTEKAOIINX B
MaTepuanax mpu ux
MOJTyYeHUH,
00paboTKe u
moudukarmn ([TK-

4);
3Ha}1 3aKOHBI nu CBOﬁCTBa TOTOBHOCTBLHO
OITUCBIBAIOIIINC MCXAHHUYCCKHUC | BBIIIOJIHATH
CBOMCTBA  MarepUaJiOB U  ChIPbs | KOMILJIEKCHBIE
paCC‘II/ITBIBaTB TEXHOJIOTUYCCKHUEC | UCCIICAOBAHUS U

nporecchl (POPMOBAHUS U IKCTPY3HH,
HOBE/ICHHUE U3AETHI 1 000pYAOBaHUS B
nporieccax KCIUTyaTal|H.

UCTIBITAaHUS TIPH
M3y4EeHUH MaTEepPHAJIOB
U U30eJINH, BKIII04as
CTaHJapTHHIC U
cepTuduKaoOHHEIE,
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKu 1
moudukarmn ([TK-5)

3Hanug 0 BO3pacrTe,
PEKpUCTAIUIM3ALUA  CKOPOCTH  pOCTa
3¢peH B TpoIeccax IKCILTyaTaluu
OLICHHUBATh AOJTOBCYHOCTH I/IBI[eJII/Iﬁ 148
00opyIoBaHUS

TOTOBHOCTBIO
BBIIOJIHATD
KOMIIJIEKCHBIE
HCCIICIOBAHUS U
WCIIBITAaHUS TIPU
W3YYCHUU MaTEPUaJIOB
W U30EJINH, BKIIIOYas
CTaHIapTHBIC U
cepTudUKaIMOHHbIE,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKH 1
moudukarmn ([TK-5)

3HaHuE  3aKOHOB  3aTBEpACBaHUS
MO3BOJISIET  YMETh  PACCUMUTHIBATH
MPOLIEHT CTEKJIOBUIHOMN u

KpUCTAJIIMYECKON (a3bl B MTepuanax
U U3JICIUSX.

TOTOBHOCTBIO
BBITIOJTHATH
KOMIIICKCHEBIC
HCCIICIOBAaHUS U
WCIIBITAHUS TIPU
M3y4YECHUU MAaTEpUAJIOB
U U30eJIUH, BKIII04as




CTaHIapPTHBIC U
cepTuduKaoOHHEIE,
MIPOIIECCOB UX
MIPOU3BO/ICTBA,
00paboTKu 1
moudukarmn ([TK-5)

3HaHUE 3aKOHOB O (a30BBIX MEPEX0IaX

B TBEPJOM Tene MO3BOJISASL. T
dbopMupoBaTh  yMEHHMSI ~ HAaXOJUTh
TOYHbIE YCJIOBHS TEXHOJIOTHH

IMOJIYYCHHA MaT€pualoB C 3aJJaHHBIMU
Ka4dyCCTBaMu.

TOTOBHOCTBIO
BBIIOJIHATD
KOMIIJIEKCHBIE
HCCIICIOBAHUS U
WCIIBITAaHUS TIPU
W3YYCHUU MaTEPUaJIOB
W U30EJINH, BKIIIOYas
CTaHJapTHBIC U
cepTudHUKaIMOHHbIC,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKH 1
moudukarmn ([TK-5)

3HaHue NPUPOJIbl (PU3NIECKUX CBOHCTB
MaTEpPUAIOB MTO3BOJISS.T
chopMHpOBATH YMEHUS
IIPOEKTUPOBAHMS TEXHOJIOTUU
MIOJIy4EHUS] TEXHUYECKOU U
(bu3n4ecKoil KepaMHUKHU U APYTUX
MaTepUajoB

TOTOBHOCTBIO
BBIIOJIHATH
KOMILIEKCHEIE
HCCIIEAOBAaHUSA U
UCTIBITAaHUS TIPU
M3y4EeHUU MaTEepPHAJIOB
U U30eJINH, BKIII04as
CTaHJapTHHIC U
cepTuduKaoOHHEIE,
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKu u
moudukarmn ([TK-5)

Bnanenus

KBaHTOBBIEC 3aKOHBI B MUKPOMHUPE U
CTPYKTypa MAaTepHaJOB — BIIAJCHUE
METOJaMH  pacdyera U METOAAMH
UCIIBITAHUN U KOHTPOJIA

CIIOCOOHOCTEIO
HCITO/IB30BAaTh B
HCCIIENOBAHNUAX U
pacueTax 3HaHHS O
MeToax
HCCIIEI0BAHUS,
aHaau3a,
JUArHOCTHKHU U
MOJICITHPOBAHUS
CBOMCTB BEIIECTB
(MaTepuaios),
bu3HYECKUX U
XUMHYECKHX
nporieccax,
IPOTEKAIOIINX B
MaTepHagax mpu ux
MOJIyYEHHUH,
o0paboTke u
moudukarun ([TK-
4);




ATOMHas CTPYKTYpa TBEPABIX TE —
BJIaJICHUE METOIAMH pacueTa 1
METOJIaMU UCTIBITAaHUI U KOHTPOJIS .

CIIOCOOHOCTEIO
HCITO/IB30BAaTh B
HCCIIENOBAHNAX U
pacueTax 3HaHHS O
MeToax
HCCIIEI0BAHMUS,
aHaau3a,
JUArHOCTHKHU U
MOJICITHPOBAHUS
CBOICTB BEIIECTB
(MaTepuaios),
bu3HYECKUX U
XUMHUYECKHX
nporieccax,
IPOTEKAIOIINX B
MatepHaiax mpu ux
MOJyYEHHUH,
o0paboTke u
moudukarmn ([TK-
4);

JlepexTsl B KpucTaljiax — BIIaJCHHE
METOJaMH  pacyeTa U  METOJaMHU
UCIBITAHUN U KOHTPOJIS

CIIOCOOHOCTBIO
UCIIOJIb30BaTh B
UCCIIC/IOBAHHSX U
pacueTax 3HaHHS O
MeTo1ax
UCCIICIOBAHMS,
aHaJIN3a,
JTMArHOCTUKYU U
MOJICTTHPOBAHHSI
CBOWCTB BEILIECTB
(MaTepuaios),
buU3HYECKUX U
XHUMHYECKHX
nporieccax,
IPOTEKAIOIINX B
Marepuaiax mpu ux
MOJTYYCHUH,
00paboTKe u
moaudukarmn (ITK-
4),

CrutaBel — BlIaJieHUE METOIAMH
pacdera ¥ METOJAaMH UCTILITAHUNA U
KOHTPOJIS

CIIOCOOHOCTEIO
HCIIOJIE30BaTh B
HCCIIEAOBAHUIX U
pacderax 3HaHUS O
MeTomax
HCCIICIOBAHUS,
aHaJu3a,
JUAarHOCTHKU U
MOJICITUPOBAHUS
CBOICTB BEIIECTB
(MaTepuaios),
bU3HYECKUX U




XUMHUYECKUX
nporeccax,
IPOTEKAIOIINX B
Marepuaiax Ipu ux
HOJTYYEHHH,
o0OpaboTke u
moudukarmn ([TK-
4);

Huddy3us — BameHue MeToaamMu
pacucTa U MCTOJaMU UCOBITAHUHN U
KOHTPOJIS

CIIOCOOHOCTEIO
HCITO/IB30BAaTh B
HCCIIENOBAHNAX U
pacueTax 3HaHHS O
MeToax
HCCIIEIOBAHMUS,
aHaau3a,
JUArHOCTHKHU U
MOJICITHPOBAHUS
CBOMCTB BEIIECTB
(MaTepuaios),
bu3HUYECKUX U
XUMHYECKHX
nporieccax,
IPOTEKAIOIINX B
MatepHaiax mpu ux
MOJyYEHHUH,
o0OpaboTke u
moudukarun ([TK-
4);

MexaHudeckre CBOMCTBAa MaTepUaIoB
U CbhIpbd — BJAaACHUC MCTOAAMU
pacuera ¥ METOJAAMU HCHBITAHUNH U
KOHTPOJIA.

TOTOBHOCTBIO
BBIIOJIHATH
KOMIIJIEKCHBIE
HCCIICIOBAHUS U
WCIIBITAaHUS TIPU
W3YYCHUU MaTEpUaJIOB
W U30EJINH, BKIII0Yas
CTaHJapTHBIC U
cepTudHUKaIMOHHbIE,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKu 1
moudukarmn ([TK-5)

Bo3sBpar, pekpucramumzanus, poct
3epeH— BIIaJIEHUE METOAAMHU pacueTa u
METOaMH UCTIBITAHUN U KOHTPOJIS

TOTOBHOCTBIO
BBITIOJIHATH
KOMIIJIEKCHEIE
HCCIICTOBAHUS U
UCIIBITAaHUS TPU
M3y4YCHUU MAaTEpUAJIOB
U U30eJINH, BKIII04as
CTaHJIapTHBIC U
cepTuduKaoOHHEIE,
MPOIECCOB UX
MIPOU3BOJICTBA,




00paboTKu u
moudukarun ([1K-5)

3aTBepaeBaHuEe— BIIAJICHUE METOJIAMH
pacdera W METOJAMU HCHBITAHUNA U
KOHTPOJIA

TOTOBHOCTBIO
BBIIOJIHATD
KOMIIJIEKCHEIE
HCCIICIOBAHUS U
WCIIBITAaHUS TIPU
W3YYCHUU MaTEPUaJIoB
W U30EJINH, BKIIIOYas
CTaHJapTHBIC U
cepTudUKaIMOHHbIE,
MPOIIECCOB UX
MIPOU3BO/ICTBA,
00paboTKH 1
moudukarmn ([TK-5)

da3oBbIe nepexoanl B TBEPAOM TCIIC—
BJIaACHUC METOJaMU pacucra n
METOAaMU HUCIIBITAaHUN U KOHTPOJIA

TOTOBHOCTBIO
BBIIOJIHATH
KOMILIEKCHEIE
HCCIIEAOBAHUSA U
UCTIBITAaHUS TIPU
M3y4EeHUH MaTEepPHAJIOB
U U30eJIUH, BKIII04as
CTaHJapTHHIC U
cepTuduKaoOHHEIE,
MIPOIIECCOB MX
MIPOU3BO/ICTBA,
00paboTKu 1
moudukarmn ([1K-5)

®u3nyYecKue CBOMCTBA MaTEPUATIOB—
BJIaACHUC MCTOJaMU pacucTa 1
METOJIaMH UCTIBITAHUI U KOHTPOJIS

TOTOBHOCTBIO
BBIIOJIHATD
KOMIIJIEKCHBIE
HCCIICIOBAHUS U
WCITBITAaHUS TIPU
W3YYCHUU MaTEPUaJIOB
W U30EJINH, BKIIIOYas
CTaHJapTHBIC U
cepTudUKaIMOHHbIE,
MPOIIECCOB UX
MIPOM3BO/ICTBA,
00paboTKu 1
moudukarmn ([TK-5)




2. Ilegb 1 MecTO TMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIi MPporpaMMsl

JucuumumHa «DU3UKO —XUMHUS MaTepHalioB» OTHOCUTCS K 6azosoti 51.B.1.01 yactu.

JluciuruinHa u3ydaercsi Ha _4 _kypce)B 7 cemectpe).

[lenpto OCBOCHHSI AMCHUILTUHBI «DU3NKO-XMMHUS MATEPUAIOB» SIBISIOTCS (HOPMUPOBAHUE
npoecCHOHANBHBIX KOMIETEHIINH, HEOOXOIUMBIX Ui peal3allid Hay4yHO-HCCIEeI0BaTEIbCKOM,
pacYeTHO-aHATUTUYECKOU, IIPOEKTHO-TEXHOJIOTHYECKOM

[1IK — 4 cnocoOHOCTHIO UCTIOIB30BaTh B UCCIEAOBAHUAX U pacueTax 3HaHHs O MeToJax
UCCIICIOBaHMsI, aHAJIN3a, TUAaTHOCTUKY ¥ MOJICTTMPOBAHHUS CBOWCTB BEIIECTB (MaTepHasoB),
bu3NYECKUX U XMMHYECKHX TpoIeccax, MPOTeKaIoNINX B MaTeprasIax Ipyu UX MOTyYeHHH,
00paboTke U MoaUpUKALINY;

[1K — 5TOTOBHOCTBIO BBIIOJIHATH KOMIUIEKCHBIE HCCIIE0OBAHUS U UCTIBITAHUS MPU U3YUYEHUU
MaTepUaoB U U3JIEHH, BKIIIOYasl CTAaHIAPTHBIC U CePTUPUKALNMOHHBIE, IIPOIIECCOB X
MIPOU3BOICTBA, 0OPAOOTKH ¥ MOIU(DHUKAIINH .

3aoauamu u3yuenus OucyunAUHBL BBICTYIIaCT NTPUOOpPETEHHE B paMKax OCBOCHUS
TEOPETUYECKOr0 M MPAKTUYECKOI0 MaTepHualia: 3HaHul: TEPMUHOIIOTUN B 00JacTH (U3HKO-XUMHH
MUKpPO- U HAaHOMATEPUAJIOB; KJIacCH(UKAIMKA JUCIIEPCHBIX CHCTEM [0 arperaTHOMY COCTOSIHUIO,
pa3MepaM U MEPHOCTH; METOAOB (OPMUPOBAHMSI MAaTEPHUAJIOB 10 MEXAaHU3MaM «CHHU3Y-BBEPX» U
«CBEpXY-BHU3»; CBOHCTB MHKpPO-H HAHOMATEpUaJOB;, TEOPUHM U TmpoieccoB nupdysuu B
MaTepuanax; XapaKTePUCTHK MOBEPXHOCTH, TpaHuIl
¥ MOP(OJIOTUH MAaTEPUATIOB, YMeHULl: OTIPEACNATh U KIacCU(DHUIMPOBATH CTPYKTYPHI MHKPO - H
HaHOpa3MEPHBIX MaTepHajIoB; aHAIU3UPOBATH paclpeiesieHne YacTHIl MO0 pa3MepaM B MHUKPO - U
HAaHOMAaTepHalaxX; yCTaHABIMBATh BIHMSHHE pasMepHoro 3QdQexrta Ha CBOWCTBA MaTEepPHAIIOB,
OTpeAeNATh M HCCIEeNOBaTh TPAHUIIBI 3€peH M MOP(OJIOTHI0 MAaTEpUANIOB, HABLIKOE 61A0EHU:
3HAHUSIMA TI0  ONPEICIICHHI0O MOPQOJIOTHU YACTHUI[; METOJaMU HCCICIOBAHUS Pa3MEPHBIX
XapaKTepUCTUK;, METOJIaMU OINpeAeNieHUs] dJIeMEeHTHoro u (as3oBoro cocraBa; paboToif
C TEXHUYECKOW JUTEepaTypod, CHpPaBOYHHKAMU M JPYTUMH HH(POPMAIMOHHBIMH HCTOYHUKAMH,
XapaKTEepU3YIOIIUX ONpeAeSIEHHbIH YPOBEHb CPOPMUPOBAHHOCTH LIETEBBIX KOMIIETEHLIUN

3. Conaep:xanue padoueii nporpaMmbl (00beM JUCHHILIHHBI, THNIBI U BUBI Y4eOHBIX
3aHATHIH, Y4eOHO-MeTOAuYeCKoe o0ecneyeHne caMoCTOATEIbHOI padoThl
00y4aKOIINXCH)

Coneprxanue padoueii mporpammsl npeacraieHo B [Ipunoxennn Ne 1.

4, DoHJ OLIEHOYHBIX CpeacTB MO AMCHHUIIJINHE

4.1.1lepeyeHb KOMIIETEHINH ¢ YKa3aHUEM 3TanoB X ()OPMHPOBAHHUS B NIpPoLiecce OCBOCHHSA
oOpa3oBaTeJibHOM NporpaMmbl. OnucaHue NoKas3aTesieil 1 KpuTepreB OLEHNBAHUSA
KOMIIETeHIIHI HA Pa3JIMYHBIX 3Tanax uX ()OPMHUPOBAHUS, ONIMCAHUE IIKAJI OLlCHUBAHUSA

Kon u popmynuposka komnerernuu : [IK — 4 cmocoOHOCTBIO HCIIONB30BAThH B
HCCJIEIOBAHMSIX U pacyeTax 3HaHUs O METOJ/IaX MCCIeI0BaHus, aHAIN3a, IUarHOCTUKH U
MO/JICITUPOBAHMSI CBOMCTB BElIeCTB (MaTepUaAIOB), GU3NYCCKUX M XMMHUYCCKHX MpoIieccax,
MPOTEKAIONINX B MaTEepHalIax MPH UX MOJTYYCHUH, 00paboTKe 1 MOaupUKaInH;



Ortan [Inanupyemele Kputepuu ornieHMBaHUS pe3yIbTaTOB OOyUCHHS
(ypoBeHb) pE3YJIbTaThI
OCBOCHHUS o0yJeHus
KOMIIETEHITN (mokazarenu 2 (e 3 5
u JIOCTHIKEHUS 4
yIoBIeTBOpUT | («YmoBieTBOpHTE («OTinu
3a/IaHHOTO («Xoporro»)
CIILHO») JTBHO) HOY)
YpOBHS
OCBOCHUS
KOMITETCHITHI)
IIepBrrit 3HaTh! He 3naer He YBEpPEHHO | 3HaeT YBepenH
JTan 3HAeT 0 3HaeT
(ypoBeHb) KBantoBbIie KBantoBbIie KBanToBbIie KBantoBbie
3aKOHBI B | 3aKOHBI B | 3aKOHBI B | 3aKOHBI B | KBanToB
MHUKpPOMHUPE U MUKPOMHUpPE U | MUKPOMHUpPE U MUKPOMHUpPE | bI€
CTPYKTypa CTPYKTypa CTPYKTYpa n 3aKOHEI B
MaTepHuajoB MaTepHuajoB MaTepuaioB CTPYKTypa MUKPOMHU
MaTepHaloB | pe U
CTPYKTYDP
a
MaTtepual
OB
AToMmHas AToMmHas ATomHast AToMmHas AToMmHas
CTPYKTYypa CTPYKTYypa CTPYKTypa CTPpYKTYypa CTPYKTYD
TBEPJBIX TEN . TBEPJBIX TEN . | TBEPJbIX TEN . TBEPJBIX TEN | a
TBEPIBIX
TEI .
HedekTs B | Jedexter B | Jedekts B | Jledpextor B | Jledexr
KpUcTajiax KpUcTajiax KpHUCTaJuIax KpUcTajjiax | bl B
KpucTal
J1ax
CruraBel CruraBel CruraBbl CrraBel CrraBel
Hudpdysus Hudpdysus Auddysus Hudpdysus
Aupdysn
o
Mexannueckue | MexaHnudeckn | MexaHHUecKHe Mexanuueck | Mexannu
CBOMCTBaA e CBOICTBA | CBOMCTBa H€ CBOMCTBA | €CKHE
MaTepHaJioB ¥ | MAaTEPUAJIOB M | MaTepHAJIOB U | MaTepuajioB | CBOWMCTBa
CBIPbS. CBIPbS. CBIPBA. U CBIpPbS. MaTtepual
OB i
CBIPbS.
Bo3sspar, Bo3sspar, Bosspar, Bo3sspar, Bo3sspar,
peKpUCTAIUIN3a | PEKPUCTAIUIN3A | PEKPUCTALIU3AIM | PEKPUCTAIUT | PEKPUCTA
11, POCT 3€pEeH | U, pOCT | 1, pOCT 3epeH n3amnus, JIIA3ALIHs
3epeH pocCT 3epeH , pocT
3€peH
3aTBep/ieBaHuEe | 3aTBepACBAHUE | 3aTBEPACBAHHE 3aTBepieBaH | 3aTBep/e
ne BaHHC
da3oBBIe da3oBBIe ®a30BEIC da3oBBIe da3oBBIe
epexoIbl B | MEpexoibl B | MEPEXOAbI B | Epexo/bl B | MEPEX0]l
TBEPJIOM TeJIe TBEPJIOM TEJIe | TBEPJIOM TeJIe TBEPJIOM Bl B
Telle TBEPJOM

TCIIC




duznueckue duznueckue ®usnueckue ®uznueckn | Duznue
CBOICTBA CBONCTBA CBOMCTBA € CBOKCTBA CKHeE
MaTepuaioB MaTepuaioB MaTepHaoB Marepuaigo | CBOMCTB
B a
Marepua
JIOB
Bropoit Ywmern: 1. He ymeer. He YBEPEHHO | YMeTeT YBepenn
sTan YMETET, 4acTo 0 YMEeT.
(ypoBeHb) obpariaercs K
y4aeOHUKaM,
METOANYECKUM
IIOCOOUSIM,
KOHCYJIbTAIUSIM.
Hcnonw3ys Hcnonw3ys Hcnons3ys Hcnonezys | Ucnions3
KBaHTOBBIC KBaHTOBBIC KBaHTOBBIE KBaHTOBBIE | ys
3aKOHBI B | 3aKOHBI B | 3aKOHBI B | 3aKOHBI B | KBAaHTOB
MUKPOMHpE MHUKPOMHpE MHKPOMHpE MUKPOMHpE | bI€
UCCJIEOBATh M | UCCIEAOBATh U | UCCINEAOBaTh W | UCCIIENOBATH | 3aKOHBI B
IIPOEKTUPOBATh | MPOEKTUPOBAT | MPOEKTUPOBATh " MUKPOMH
CTPYKTYpPbI b CTPYKTYPHI | CTPYKTYpbI MIPOCKTUPOB | pe
MaTepHuaoB MaTepHaloB MaTepuaioB aTh HCCIIEI0B
CTPYKTYpHI | aTh u
MaTepHaJIOB | IPOEKTHUP
OBaTh
CTPYKTYP
bl
MaTtepual
OB
3Has 3aKOHBI 3Has 3aKOHBI 3Has 3aKOHBI 3Has 3aKOHBI | 3Had
¢dopmupoBanus | GopMHpPOBaHU | (HOPMUPOBAHHUS ¢dopmHpoBa | 3aKOHBI
aTOMHas s aTOMHas aTOMHas HUSA dbopmupo
CTPYKTypa CTPYKTypa CTPYKTypa aTOMHas BaHUS
TBEPABIX TEI TBEPABIX TEI TBEPJBIX TEI CTPYKTypa aTOMHas
MIPOTHO3UPOBAT | MPOTHO3UPOBA | MPOTHO3UPOBATH | TBEPABIX TEN | CTPYKTYP
b THUII Th THUII THII IIPOTHO3HUPO | a
KPUCTAJUTMYECK | KPUCTAJUIMYEC | KPUCTAJIMYECKOM | BaTh THUII TBEPJBIX
OH pemeTKH, KOU pEIIETKH, | PEIIEeTKH, KPUCTAJUIUY | TEJ
MJIOTHOCTh MJIOTHOCTh MJIOTHOCTh ecKou MIPOTHO3U
YIAKOBKHU U YIAKOBKHU U YIAKOBKHU U peueTKH, poBath
OIICHUBATh OIICHUBATh OLICHUBATh MJIOTHOCTh THUII
IIPOYHOCTh IIPOYHOCTh MIPOYHOCTH YIAKOBKU U | KpUCTaJLI
MaTtepuaa . MaTtepuaia . Marepuaia . OIICHUBATh NYECKOU
IPOYHOCTh | PELIETKH,
Marepuana . | IUIOTHOCT
b
YIaKOBKHU
"
OIICHUBAT
b
MPOYHOCT
b

MaTepHa




a

4. 3uas

D. 3nas 1. 3Has P. 3Hast 3. 3Has
pacmpesieieHn | pachpeleieH | pachpeleleHue pacmpezene | pacmpen
e JnedexTsl B | e IeeKTH B | IePeKTH B | HHE €JIEHNE
KpUCTaJIax KpHCTaJIax KpHCTaJIax nedekTsl B | AedeKT
JlaBaTh OLICHKY | JaBaTh JaBaTb  OLEHKY | KpUCTaUlax | bl B
CKOpPOCTH OLICHKY CKOPOCTH JaBaTh KpucTal
i dy3un CKOPOCTH muddy3un OLIEHKY nax
aTOMOB muddy3um aTOMOB TIPUMECH | CKOPOCTH JaBaTh
IIPUMECH U | aTOMOB U i dy3un OLIEHKY
MOJIYIIPOBOJIHU | TMPUMECH U | MOJYHNPOBOJHUK | aTOMOB CKOpPOCT
KOBBIE MOJIYIIPOBOJIH | OBbIE CBOMCTBA | NMpPUMECH U | U
CBOICTBa HUKOBBIC buznIecKoit nonyrnpoBo | auddys
¢buznyeckoi CBOMCTBA KEpaMUKU JHUKOBBIE 5074
KEpaMUKH buzmveckoi CBOICTBA aTOMOB
KepaMHUKU ¢usnvecko | mpUMecH
W KEpaMUKHu | U
IIOJIYTIPO
BOJHHKO
BbIE
CBOICTB
a
busmdec
KO
KepaMHK
"
3Has BiAMsHUE | 3Has BIMSHUE | 3Has BIUSHUE 3Has 3Has
IpuMecen B IpuMecen B IpuMecen B BIIUSIHUE BIIUSIHUE
CIUIaBax Ha CIUIaBax Ha CIUIaBax Ha npuMecell B | mpumece
busnueckue u | pusmdeckue u | GuUsMUECKHEe U CIlaBax Ha | M B
TEPMOXUMHYEC | TEPMOXHMMHUYEC | TEPMOXUMHUYECKH | (pU3MUecKHe | CIiaBax
KHE CBOKCTBA KHE CBOWCTBA | € CBOKCTBA 51 Ha
MaTepuasoB MaTepuasoB MaTepuasoB TEPMOXUMUY | GUBHYECK
MPOBOJIUTH MPOBOJIUTH MIPOBOJIUTH ecKHe ue u
KOPPEKTUPOBKY | KOPPEKTHUPOBK | KOPPEKTHPOBKY CBOICTBa TEPMOXU
TEXHOJIOTHYECK | Y TEXHOJIOTHYECKUX | MAaTEPUAIOB | MUYECKHU
UX YCIOBUH TEXHOJIOTHYEC | YCIOBUH MPOBOJIUTH e
KHUX YCIIOBHI KOPPEKTUPO | CBOMCTBA
BKY MaTepuan
TEXHOJIOTHY | OB
€CKUX MPOBOJUT
YCJIOBUU b
KOPpEKTH
POBKY
TEXHOJIOT
NYECKUX
YCIOBUU
3Hasi 3aKOHbI 3Hasi 3aKOHBI 3Has 3aKOHbI 3Has 3Has
tepmoauddysu | repmoauddys | repmoandy3un | 3aKOHBI 3aKOHBI
U un NPOTHO3UPOBaTh | TepMonudpd | Tepmoan
MPOTHO3UPOBAT | MMPOTHO3UPOBA | TEXHOJOTHYECKUE | y3UU bdy3un
b Th YCJIOBHS IPOTHO3MPO | IPOTHO3U




TEXHOJIOTHYECK | TEXHOJIOTHYEC | KPUCTAUIM3AIMN | BaTh poBath
Ue YCIOBHUS KHE YCIIOBUS pacIuiaBoB IpH TEXHOJIOTMY | TEXHOJIOT
KPUCTAJUTH3Alld | KPUCTAJUTH3all | CIIEKaHUU €CKHe HYECKUE
U PacIljIaBOB WU PaCIUIaBOB | KEPAMHKHU U YCIIOBUS YCIIOBUS
MIPU CTICKAHUHM | TIPH CTICKAHUHU | POCTE KPUCTAJUTN3a | KPUCTAILT
KEepaMHUKHU U KEepaMHKHU U KpUCTAJJIOB 1005071 M3alun
pocte pocte pacriaBoB pacriaBo
KPHUCTAIIJIOB KPHUCTAIIJIOB npu B IIpH

CIIEKaHUH CIIEKaHUH
KepaMHUKU U | KepaMUK
pocte U ¥ pOCTe
KPUCTAIJIOB | KPUCTAILI
OB
5. 3Has 3aKOHEI U . 3Hasg 3akoHHBI [, 3Hast 3aKOHBI M B.3Hag D, 3Has
CBOMCTBa M  CBOMCTBa | CBOMCTBa 3aKOHBI M | 3aKOHBI
ONUCHIBAIONINE | OMMCHIBAIOIIM | OIKMCBHIBAIOIINC CBOMCTBA u
MeXaHHYEeCKHe | € MeXaHUYECKHE OITHCBLIBAIO CBOWCTB
CBOMCTBA MEXaHUYECKU CBOMCTBA e a
MaTepuajioB M | €  CBOWCTBA | MaTepuajoB M | MEXaHUYeEC OITNCBIBA
CBIPBSI MaTEpUajIoB M | CBIPbS Kue 201114 (S
pacCUMTBIBaTh | CHIPHS paccYMTHIBaTh CBO¥CTBa MeXaHu4
TEXHOJIOTUYEC | PACCUYUTHIBATH | TEXHOJOTHYECKH | MaTepHalo eCKHEe
KHE TIPOIECCHI | TEXHOJIOTHYEC | € MIPOIIECCHl | B M CHIPhSl | CBOWCTB
dbopMoBaHUs U | KHe Iporecchl | (OpMOBaHUS ¥ | PAacCUUTHIBA | a
AKCTPY3HUH, dhopmoBaHus AKCTPY3HH, Th Marepua
MIOBEICHUE U OKCTpPY3UH, | TIOBEICHUE TEXHOJIOTHY | JIOB U
U3aenni U | IIOBEIeHUE U3IeIni U | eckue CBIpbS
00OpyIOBaHUS | H3ACTHMA U | 00OpyZOBaHHS B | MPOILECCHI paccuut
B  Mporeccax | 000pyIOBaHM | MpoIeccax dhopmMoBaHU | BIBAThH
JKCIUTyaTalluu. | s B IpOIeccaxX | IKCIUTyaTalluu. Pl U | TEXHOJO
JKCIUTyaTaIu AKCTPY3HUH, THYECKH
H. MIOBEICHUE e
M3IEIUN | | Tpouece
obopymoBa | bl
HUSA B | ¢dopmoB
mporieccax aHus U
JKCIUTyaTar | JKCTPy3
WM. WM,
MOBEICH
ne
u3aenni
i
obopyno
BaHHS B
npoiiecc
ax
JKCILTya
TalyH.
D. 3Hanus o [L. 3nanus o 2. 3naHus o B.3nanus o # 3Hanusg
BO3BpacTe, BO3BpacTe, BO3BpacTe, BO3BpacTe, 0
PEKpUCTAIUTM3 | PEKPUCTAIUIM3 | PEKPUCTAIUIM3AIl | PEKPUCTAUT | BO3BpaC
aIlMy CKOPOCTH | alluu 15051 CKOPOCTH | H3aluu T€,




pocTa 3epeH B | CKOPOCTH pocta 3epeH B | CKOpPOCTHU PEKPUCT
npoiieccax pocTa 3epeH | mpoueccax pocra ayu3ait
JKCIUTyaTallud | B Ipoleccax | SKCILTyaTaluu 3epeH B| uu
OILICHUBATH IKCILTyaTaIu OIICHUBATH mporeccax CKOpOCT
JOJTOBEYHOCT | M OLIEHUBAThH | JOJTOBEYHOCTH JKCIUTyaTal] | U pocTa
b HW3JEIUMHA W | JOJTOBEYHOCT | W3AEIUN U | U 3epeH B
o0opynoBaHusi | b u3eNuid u | 000pyAOBaHUs OLICHUBATh npotecc
obopynoBaHu JONITOBEYHO | ax
s CTb JKCILTya
U3IeInid W | Tauu
obopynoBa OLICHHBA
HUS Th
JI0JITOBE
YHOCTh
U3Ienni
u
obopyno
BaHUs
. 3HaHue 5. 3HaHME /. 3HaHKe 3aKOHOB B. 3HaHME D. 3HaHue
3aKOHOB 3aKOHOB 3aTBepACBaHUS 3aKOHOB 3aKOHOB
3aTBepAEBaHMs | 3aTBEpJEBAaHU | IO3BOJISIET YMETh | 3aTBepieBa | 3aTBEPI
MO3BOJISIET S TIO3BOJISIET | PACCUUTHIBATH HUS eBaHUS
YMETb YMETb MPOLIEHT MO3BOJISIET MO3BOJIS
pacCUMTHIBATh | PACCUUTHIBATH | CTEKIOBUAHOW W | YMETh €T yMeTh
MIPOLIEHT MPOLIEHT KPUCTAJIMYECKO | PACCUMTHIBA | PACCUUT
CTCKJIOBUJTHOW | CTEKIIOBUAHO | W dazbl B | Tb TPOLEHT | BIBAaTh
u i U | MTepuanax U | CTEKJOBHJH | MPOIEHT
KPUCTAINTUYEC | KPHUCTAJUIMYEC | H3ACTUSX. oi U | CTEKJIOB
Ko ¢¢a3el B | KoM a3el B KPUCTAJUTUY | UIHOU W
MTepHuagax H | MTepHallax u eckoil (pa3wl | KpucTan
U3JIETHsX. U3JIETHX. B JUYECKO
MTepuasniax | U Qassl
u B
U3JICTTHSX. MTepHan
ax u
U3J1eIus
X.
3HaHue 3HaHue 3HaHuEe 3aKOHOB | 3HaHUE 3HaHue
3aKOHOB 0 | 3aKOHOB o| o (a30BbIX | 3aKOHOB O | 3aKOHOB
(ba3oBbIX ¢ha3oBbIX nepexonax B | (hazoBbIX 0
mepexojax B | Mepexoiax B | TBEPAOM  Tele | Mepexoaax (hazoBbIX
TBEPAOM TeJ€ | TBEPAOM TeEJE | TO3BOJSSA.T B TBEpPIOM | MEpeXo
MO3BOJISISL. T MO3BOJISISL. T dbopmMupoBath Tene ax B
dbopmMupoBaTh dbopMupoBaTh | yMeHUs MO3BOJISIAL.T | TBEPAOM
YMEHHUS YMEHHUS HaXOJUTh ¢dbopmupoBa | Tene
HaXOJUTh HaXOJUTh TOYHBIC YCIIOBHS | Th YMEHHS | ITO3BOJIS
TOYHBIE TOYHBIE TEXHOJIOTHHI HaXOJIUTh AT
YCIIOBUS YCIIOBUS MOJTy4eHUS TOYHBIE dbopmup
TEXHOJIOTUHU TEXHOJIOTUU MaTepuajoB  C | YCIOBHS OBaTh
MOJTy4eHUS MOJTy4eHUs 3a/laHHBIMH TEXHOJIOTUH | YMEHUS
MaTepuajoB € | MaTepHalioB C | KauecTBaMH. MOJIyYEHHUsI | HAXOIUT
3aJlaHHBIMH 3aJlaHHBIMH 3HaHMUEe IPUPOJBI | MaTepuano | b




KauecTBaMH. KauyecTBaMH. buznyecKkux B C | TOuHBIE
3HaHue SHamue CBOICTB 3aJlaHHBIMU | YCJIOBUS
TIPUPOIBI IPpUPO/JIbI MaTepuajioB Ka4yeCcTBaMH | TEXHOJIO
U3HIECKNX buznuecKux MO3BOJISAS. T : U
CBOJCTB CBOWCTB chopMupoBaThH 3HaHue MOJIy4Y€eH
MaTepUanoB MaTepranos YMCHHA IPHUPOJLI st
MO3BOMSALT MO3BOJISISL. T POEKTUpPOBaHUs | (U3MYECKH | Marepua
c(opMHpOBATH cOopMHpOBAT | TEXHOJIOTUU X CBOWCTB | OB C
yMeHuUs1 b YMEHHSA | HOTy4eHUs MaTepuago | 3aJaHHbI
npoexTHpoan | MPOCKTHPOBA | TEXHWYECKOH MW | B MU
nst Texgonorsm | HAA buznueckoit MO3BOJISISI.T | KauyecTB
TTOJTy4CHHSI TEXHOJIOTUU KEpaMUKH u | chopMHPOB | amH.
Texuuyeckoi u | HOTYyICHUA Jpyrux aTh YMEHHUA | 3HaHHE
dusmecKoii TEXHUYECKOH | MaTepHailos MPOEKTHPO | MPHUPOJ
KepaMUKU U  u3mIecKoit BAHMS bl
IPYrux KEpaMUKH | TEXHOJIOTUH | (usmnuec
MaTepHaJioB APYTHX NONydeHAA | KHX
MaTepHuajioB TCXHHUYECCKO | CBOMCTB
u U | Mmarepua
¢dbuzuvecko | JIOB
W KEpaMHUKH | TO3BOJISA
U JIpyrux | s.T
Matepuano | chopmu
B poBatb
YMEHHUS
MIPOEKTH
pOBaHUs
TEXHOJIO
THH
MOJIy4€eH
ust
TEXHHYE
CKOU U
¢busmgec
KOM
KepaMHK
" u
ApYTHX
MaTepua
JIOB
Tperuii Bnaners:1. He Bnaneer He yBepeHHO | Bianeer YBepenH
JTan BJIQJICET 0 BIIAJIeeT
(ypoBenb) KBaHTOBBIE
3aKOHBI B
MUKpPOMHPE U
CTPYKTypa
MaTepuaioB —
BJIQJICHUC
MeTOaMH1
pacuera u
MeTOaMH1

UCIILITAHUA U




KOHTPOJIS

AToMmHas
CTPYKTYypa
TBEPJBIX TEN —
BJIaJICHUE
METOIaMH
pacuera u
METOIaMH
HUCIIBITAaHUI 1
KOHTPOJIS .

w

HedexTs
Kpuctajax -—
BJIaJICHHE
METOJaMU
pacyeta n
METOJaMU
HCIIBITAHUN |
KOHTPOJIS

CruraBel —
BJIaJICHUE
METOJIaMH
pacuera u
METOJIaMH
WUCIILITAaHUN U
KOHTPOJIA

Huddysust —
BJIaJICHUE
METOIaMH
pacueTa u
METOIaMH
HUCIIBITAaHUI 1
KOHTPOJIA

MexanndecKu
e CBOMCTBA
MaTepHaioB H
CBIPbS -
BJIaJICHUE
METOIaMH
pacuera n
METOIaMH
HCIIBITAHUN |
KOHTPOJISI.

Bo3sspar,
peKpucTaLIN3
anus, pocT
3epeH—
BJIaJICHHE
METOaMU
pacdeta n
METOaMU
HCIIBITAHUN |
KOHTPOJIS




3aTBepieBaHU
€— BIaJcHUC
METOJaMH
pacuera u
METOJaMH
HCIBITAaHUNM U
KOHTPOJIA

®da3oBrIc
nepexoapl B
TBEPJIOM Telle—
BJIaJICHUE
METOIaMH
pacuera u
METOIaMH
HCIIBITAHUN |
KOHTPOJIS

dusnyeckue
CBOICTBa
MaTepHaToB—
BJIaJicHUE
METOJaMH
pacuera u
METOJaMH
HUCTBITAaHUN U
KOHTPOJIA

IIK — 5 roToBHOCTBIO BBIINOJHATH KOMIIJIEKCHBIE HUCCICOOBAHMA W HUCHOBITAHUA IPU HW3YUYCHUU

MaTCcprajioB U H3I[€JIHI>'I, BKJIFOYasA CTAHOApPTHBIC U CepTI/I(bI/IKaI_II/IOHHBIC,

MIPOU3BOICTBA, 00PaOOTKH M MoUpHUKaIUN

NPOLIECCOB  MX

Ortan [Inanupyemele Kpurepuu ornieHuBanus pe3ysabTaTOB OOYUICHHS
(ypoBeHb) PE3YJIbTAThI
OCBOCHHUS o0yJeHus
KOMIIETEHITN (moxazarenu 2 (e 3
u IOCTHIKEHHUS 4 5
yIoBIETBOPUT | (<Y IOBIETBO
3aJIaHHOTO («Xopoto») | («OTaudHO»)
CJILHO») PHUTEIBHO)
YpOBHS
OCBOCHHS

KOMITETCHITHI)

IIepBrrit 3HaTh! He 3naer He yBepenno | 3naer YBepeHHO

JTan 3HAET 3HAET

(ypoBeHb) KBantoBbIie KBantoBbIie KBanToBbIie KBantoBeie | KBaHTOBBIE
3aKOHBI B | 3aKOHBI B | 3aKOHBI B | 3aKOHBl B | 3aKOHBI B
MUKPOMHPE U MUKPOMHPE U | MUKPDOMHUPE U | MUKPOMHPE | MUKPOMUPE U
CTPYKTypa CTPYKTypa CTPYKTypa u CTPYKTypa
MaTepUajoB MaTepUasoB MaTepUaIoB | CTPYKTypa MaTepuaioB

MaTepUajoB

ATtoMHas ATtoMHas ATtomHas ATtomHas ATtomHas
CTPYKTypa CTPYKTypa CTpYyKTypa CTpYyKTypa CTpYyKTypa

TBCPABIX TCII .

TBCPABIX TCII .

TBCPABIX TCJI

TBCPABIX TCJI

TBECPABIX TCII .

JedekTs B

Jlebexktsl B

Jedbexktor B

HedexTsr B

Hedbexktor B




KpHCTaJIax KpHCTaJIax KpHCTaJIax KpHUCTaJUIaX | KpHUCTauiax
CrutaBbl CruiaBbl CrutaBbl CrutaBbl CrutaBbl
Anddysus Anddysus [Audpdysus | Tnddysus | Jupdysus
Mexannueckue | Mexannueckn | Mexanmueck | Mexanndeck | MexaHmuecku
CBOMCTBa e CBOMCTBa | M€ CBOMCTBA | M€ CBOMCTBA | € CBOICTBa
MaTepUaJioB M | MaTEpUAJIOB U | MATEPUAJIOB | MAaTEPUAIOB | MAaTEpPUAIIOB U
CBIPbSI. CBIPBSI. U CBIPBA. U CBIPBA. CBIPbS.
Bo3sspar, Bo3sspar, Bosspar, Bosspar, Bosspar,
peKpHUCTaIu3a | PEKPUCTAUIN3A | PEKPUCTALIA | PEKPUCTAILT | PEKPUCTAILIN3
11, POCT 3€pEeH | U, poCT | 3auMsi, POCT | U3alus, amms, poct
3epeH 3epeH pOCT 3€peH 3epeH
3arBepAeBaHue | 3aTBepleBaHUE | 3aTBEpJAEBaH | 3aTBEpIAEBaH | 3aTBEpACBaHU
ne ne e
da3oBBIe da3oBBIe ®a30BEIC ®a30BEIC ®a30BEIC
epexoIbl B | MEpexoAbl B | MEPEXOAbl B | MEPEXOJbl B | MEPEXOJbl B
TBEPJIOM TEJIE TBEPJIOM TEJI€ | TBEPJIOM TE€J€ | TBEPJIOM TBEPJOM TeJIe
TENe
dusnyeckue dusndeckue ®dusnueckue | duszndecku | Duzmdeckue
CBOMCTBA CBOMCTBA CBOMCTBaA € CBOMCTBA CBOMCTBaA
MaTepHalioB MaTepHaioB MaTepUalioB | MaTepuao MaTepualioB
B
Bropoit Ywmern:1. He ymeer. He yBepenno | Ymerer YBepeHHo
aTan YMETET, yMEer.
(ypoBeHb) 9acTo
oOparaercs
K yuyeOHUKaM,
METOIUYCCKH
M TOCOOMSIM,
KOHCYJbTAI!
SIM.
Hcnonw3ys Hcnonw3ys Hcnons3ys Hcnons3ys | Mcnionb3ys
KBAHTOBEIC KBAHTOBEIC KBaHTOBBIC KBaHTOBBIC KBaHTOBBIC
3aKOHEBI B | 3aKOHEI B | 3aKOHEI B | 3aKOHEI B | 3aKOHEI B
MHUKPOMUPE MHUKPOMUPE MHKpPOMUpPE MHKpPOMHUPE | MUKPOMHUPE
HCCICAOBAaTh M | MCCIEA0OBAaTh U | UCCIEAOBATh | MCCIEAOBATh | UCCICIOBATh
MPOEKTUPOBATh | MPOCKTUPOBAT | U u u
CTPYKTYpPHbI b  CTPYKTYpHI | IPOEKTUPOBA | IPOEKTUPOB | MPOEKTUPOBAT
MaTepHualioB MaTepHualioB Thb aTh b CTPYKTYpBI
CTPYKTYpBI CTPYKTYpBI MaTepuaioB
MATepHAIOB | MAaTEPHAJIOB
3Has 3aKOHBI 3Has 3aKOHBI 3Has 3aKOHBI | 3HasA 3aKOHBI | 3Has 3aKOHEBI
dbopmupoBanus | hopmupoBanu | hopmupoBaH | popmupoBa | popMUpPOBAHU
aToMHas s aTOMHas U9 aTOMHas | HUI s aTOMHas
CTPYKTYpa CTPYKTYpa CTPYKTypa aToMHas CTPYKTypa
TBEPJBIX TE TBEPJBIX TE TBEPIBIX T€T | CTPYKTYypa TBEPJbIX TEJ
MPOTHO3UPOBAT | MPOTHO3UPOBA | MPOTHO3UPOB | TBEPABIX TEN | MPOTHO3UPOBA
b THI Th THII aTh THI MPOTHO3UPO | Th TUI
KPUCTAJUIMYECK | KPUCTAIMYEC | KPUCTAJUIMYE | BaTh THUI KPUCTAJUTNYEC
OM pelIeTKH, KOU PEIIEeTKH, | CKOU KPUCTAJUIMY | KOM PELIETKH,
IUIOTHOCTH IUIOTHOCTH peLIeTKH, €CKOM IUIOTHOCTD
YIaKOBKHU U YIaKOBKHU U IUIOTHOCTD pEIIeTKH, YIAKOBKHU U
OIICHHBATh OILICHHBATh YIIaKOBKH U IUIOTHOCTD OIICHUBATh




pocte

MPOYHOCTH POYHOCTH OLICHUBATH YIaKOBKU U | IPOYHOCTh
MaTepuana . MaTepuana . MIPOYHOCTH OLICHMBATh | Marepuana .
MaTtepuaia . | MPOYHOCTh
MaTepuania .

D. 3nas 1. 3nas P. 3Hast 3. 3nas 4. 3uas
pacmpenesieHn | paclpeneieH | pacupelene | paclpenesne | pacnpeiesieH
e gaedektel B | ue AehEeKTHl B | HUE HUE ue JaeQeKThI
KpHUCTaJIJIax KpHUCTaJIJIax negexTsl B | JedeKThl B | B KpHCTaJIax
JaBaTh OIICHKY | J/1aBaTh KpUCTaJlJIaX | KpUCTaljiax | JaBaTh
CKOPOCTH OIICHKY JaBaTh JaBaTh OIICHKY
muddy3um CKOPOCTH OIICHKY OIICHKY CKOPOCTH
aTOMOB i dy3un CKOPOCTH CKOPOCTH muddy3un
puMecH U | aToMOB nuddy3un nuddy3un aTOMOB
MOJIYIIPOBOJIHU | TPUMECH U | aTOMOB aTOMOB npuMecu |
KOBbIE MOJIYIPOBOJIH | NPUMECH U | MPUMECH H | TMOIYIPOBOA
CBOWCTBa WUKOBBIC MOJTYTIPOBOJ] | TOJIYIIPOBO | HHUKOBBIC
buzmveckoi CBOICTBa HUKOBEIE JTHUKOBEIE CBOMCTBA
KepaMHUKU ¢buznyeckoi CBOICTBa CBOICTBa duznueckoit

KepaMHUKH buszndeckot | Quznuecko | KepaMHUKH
KEpaMUKU 1 KepaMUKHU
3Hag BiMsSHUE | 3Has BIUSHUE | 3HAs 3Had 3Has
npuMeceii B npuMeceii B BIIUSTHUE BIIUSTHUE BIIUSTHUE
CIlJlaBax Ha CIlJlaBax Ha MpUMeced B | MpUMECEH B | MpUMECEH B
¢dusnueckue u | pusMUeckwe W | CIUIaBax Ha CIUlaBax Ha | CIUIaBaxX Ha
TEPMOXHMHYEC | TepMOXHMHYEC | pusnueckue | pusnyeckue | GU3MIECKUE
KHE CBOKCTBA KHE CBOMCTBA | U u u
MaTepuasoB MaTepuasoB TEPMOXUMHUY | TEPMOXUMUY | TEPMOXUMUYE
MIPOBOJIHUTH MIPOBOIHUTH €CKue €CKue CKHE CBOMCTBA
KOPPEKTUPOBKY | KOPPEKTHUPOBK | CBOMCTBA CBOICTBA MaTepHalioB
TEXHOJIOTHYECK |y MaTepUajIoB | MaTEPHAJIOB | MPOBOJIUTH
UX YCIIOBUH TEXHOJIOTUYEC | MPOBOAUTD MPOBOAUTH | KOPPEKTUPOBK
KHUX yCJIOBHIA KOPPEKTHPOB | KOPPEKTUPO | Y

Ky BKY TEXHOJIOTHYEC

TEXHOJIOTUYE | TEXHOJOTUY | KUX YCIOBHIA

CKUX €CKUX

YCJIOBUI YCJIOBUI
3Has 3aKOHBI 3Has 3aKOHBI 3Has 3aKOHBbI | 3Had 3Has 3aKOHBI
tepmonupdysu | repmonuddys | repmoanddy | 3aKoHsI tepmoaudy3
u 17071 3UH tepmoaudd | un
MPOTHO3MPOBAT | MPOTHO3UPOBA | MMPOTHOZHPOB | Y3UU MIPOTHO3HPOBA
b Th aTh MPOTHO3UPO | Th
TEXHOJIOTHYECK | TEXHOJIOTUYEC | TEXHOJOTHYE | BaTh TEXHOJIOTUYEC
ue YCJIOBUSA KHE YCIIOBUS CKHE yCJIOBHSI | TEXHOJOTHY | KUE YCIOBUSA
KPUCTAITM3AIM | KPUCTAIN3All | KPUCTALTU3a | €CKHE KpHUCTaJLTU3aI]
U PacIljIaBoB WU PacIUIaBOB | MU yCIIOBUS WU PACIIaBOB
IpH CTIEKAHUU | TIPU CIICKAHUM | PacIIaBOB KpUCTAJIIN3a | PU CIICKAaHUU
KepaMHUKU U KepaMHUKU U npu 10707 KepaMUKU U
pocte pocte CTIICKaHUU paciiaBoB pocte
KPHUCTAJIJIOB KPHUCTAJIJIOB KepaMUKU U | TIpH KpHUCTAJIJIOB

pocre CTIICKaHUU

KPUCTAJJIOB | KEPaMUKH U




KPUCTAJIJIOB

5. 3Hast 3aKOHBI U [. 3Has 3aKOHBI |[/. 3Hast 3aKOHBI B. 3Has 0. 3Hast 3aKOHBI
CBOICTBA U  CBOWCTBAa | M CBOWCTBA | 3aKOHBl M | M  CBOWCTBa
OIMCHIBAIONINE | OMHUCHIBAIONIN | OMKCHIBAIOINL | CBOMCTBA OTIHCHIBAIOII]
MEeXaHUYecKue | e ue OTIHCHIBAIO ue
CBOWCTBa MEXaHWYECKH | MEXaHWYECK | IIHe MEXaHUYECKU
MaTepHaJioOB M | €  CBOMCTBAa | M€ CBOMCTBA | MEXaHWYEC | €  CBOICTBA
CBIPBSI MaTEpUajoB M | MaTepUATIOB | KHE MaTepuasoB
paccuuThIBaTh | CHIPbS u CBIPBSl | CBOMCTBa U CBIPbSI
TEXHOJIOTUYEC | PACCUHMTHIBATH | PACCUUTHIBA | MATEPUANO | PACCUUTHIBAT
KHE IMPOLIECChl | TEXHOJOTHUYeC | Th B U CBHIpbs | b
(dbopMOBaHUS U | KHE MPOIECCHl | TEXHOJOTHY | PACCUMTHIBA | TEXHOJIOTHYE
AKCTPY3HH, dbopMoBaHUs ecKue Th CKHe
MOBE/ICHUE U OKCTPY3UH, | TPOIECCHI TEXHOJIOTHY | TIPOIIECCHI
1763 (S50 W | TIOBEICHUE dbopMoBaHM | €cKue dbopmoBaHUs
o0opynoBaHUsl | W3AETUI u| s U | TPOLECCHI U JKCTPY3UH,
B  Mporeccax | 00OpyIOBaHHU | SKCTPY3HH, dbopMOBaHM | TOBEICHHE
IKCIUTyaTalluu. | s B IPOIECcax | IMOBEICHHE s U | u3lenuii U

SKCIUTyaTau U3JIeNUA U | 3KCTPY3UH, | OOOpyIOBaHU
U. o0opy/soBaH | TOBEACHHWE | S B
156 B | WM3eNMd M | Mpoueccax
mporeccax o0opy/moBa | SKcIUTyaTanu
JKCILTyaTal, | HHUS B| HU.
17078 mporeccax
JKCILTyaTall
17078

D. 3naHus o [L. 3nanus o P.3nanuss o 3.3HaHus o @ 3HaHuUA 0
BO3BpacTe, BO3BpacTe, BO3BpacTe, BO3BpacTe, BO3BpacTe,
PEKPUCTAIUIN3 | PEKPUCTAIU3 | PEKPUCTA | PEKPUCTAT | PEKPHUCTAIUIN
aIluy CKOPOCTHU | alluu u3aluu u3aluu 3amuu
pocTa 3epeH B | CKOPOCTH CKOPOCTH CKOPOCTH CKOPOCTH
mporeccax pocTta 3epeH | pocTa 3epeH | pocra pocTta 3epeH
SKCIUTyaTallud | B IpoIeccax | B Mpoleccax | 3epeH B | B Iporeccax
OILICHUBATH IKCILTyaTaIu JKCIUTyaTalr| | Mpoleccax IKCILTyaTaI
JOJTOBEYHOCT | M OLIEHUBATh | WU JKCILTyaTal] | ¥ OIICHUBATh
b W3JCIUNA W | JIOJTOBEYHOCT | OIEHUBATH uu JOJITOBEYHOC
o0opy/noBaHusl | b WU3JEIMM W | JOJATOBEYHO | OLEHUBATh Thb U3JENUNA U

00OpYyZOBaHU | CTh M3JEIHHA | JOJTOBEYHO | 00OpyIOBaHU
o u CTh s
o0opy/soBaH | W3AETUA U
us obopymoBa
HUS
. 3HaHue 5. 3HaHME /. 3HaHue B. 3HaHUe 0. 3HaHMe
3aKOHOB 3aKOHOB 3aKOHOB 3aKOHOB 3aKOHOB
3aTBepACBaHMs | 3aTBEpJIEBaHU | 3aTBepJeBaH | 3aTBEpJeBa | 3aTBEp/AEBaH
MO3BOJISIET S TIO3BOJISET | Ws HUS Usl TIO3BOJISIET
YMETb YMETb MO3BOJIAET MO3BOJIAET YMETb
paccUMTHIBATh | PACCUHTHIBATH | YMETh YMETh paccuuThIBaT
MIPOLIEHT MPOLIEHT paccuuThiBa | pacCUMTHIBA | b  IPOLEHT
CTCKJIOBUJTHOW | CTEKJIOBHJHO | Th TMPOIEHT | Th MPOIEHT | CTEKIOBUIHO
u u U | CTEKJIOBUIH CTEKJIOBUIH | U u
KPUCTAJUIMYEC | KPUCTAUIMYEC | OH u| oW U | KpHUCTAJLUINYE




Ko ¢¢a3pl B | KOW a3pl B | KPHUCTALIMY | KPUCTAUIMY | CKOHM (pa3bl B
MTepualliax U | MTepuajax M | ecKoil ¢a3bl | eckoil (a3pl | MTepuanax u
U3JIETHsX. U3JIETHSX. B MTepuaiax | B U3JIETTHSIX.
U U3JICNUAX. | MTepHaax
u
U3JICTTHUSX.
3HaHue 3HaHue 3HaHue 3HaHue 3HaHue
3aKOHOB O | 3aKOHOB O | 3aKOHOB O | 3aKOHOB O | 3aKOHOB O
(ha3oBBIX (ha3oBBIX (hazoBbIX (hazoBbIX (hazoBbIX
Iepexojax B | Iepexojax B | IepexoAax B | Mepexojax | IHepexonax B
TBEPAOM TeJe | TBEPJIOM Tele | TBEpJAOM B TBEpPIOM | TBEpPAOM
MO3BOJISS. T MO3BOJISIS. T Tene Tene Tene
¢dbopmMupoBaTh ¢dbopMUpOBaTh | TO3BOJISA.T MO3BOJISASL.T | TO3BOJISS.T
YMEHUS YMEHUS ¢dopmuposar | ¢opmupoBa | ¢GopMHpOBAT
HaXOJUTh HaXOJIUTh b YMEHHUS | Tb YMEHHS | b YMEHHUS
TOYHBIC TOYHBIC HaXO/UTh HaXO/UTh HaXO/UTh
yCIIOBUS yCIIOBUS TOUYHBIE TOUYHBIE TOUYHBIE
TEXHOJIOTUU TEXHOJIOTUU YCIIOBUSA YCIIOBUSA YCIIOBUSA
MOJIy4EHUs MOJIy4YEHUs TEXHOJIOTUM | TEXHOJOTUU | TEXHOJIOTHU
MaTEpUaJIoB C | MaTepHaJIOB C | IOJY4YEHHUS NOJYYECHUsI | MONyYCHHS
3aJlaHHBIMH 3aJlaHHBIMH MaTepuajoB | MaTepuajo | MaTepuajoB
KayecTBaMHU. KayecTBaMHU. c B C | ¢ 3agaHHBIMHU
3HaHue 3HaHue 3aJaHHBIMU | 3aJlaHHBIMH | KayeCTBAMH.
MIPUPOJIBI MIPUPOJIBI KayecTBaMH. | KadecTBaMH | 3HaHUE
buznyecKux buznuecknx 3HaHHe . PUPOJIBI
CBONCTB CBONCTB PUPOABI 3HaHue duznueckux
MaTepuasoB MaTepHaloB bu3nyeCcKux | MPHUPOIBI CBOICTB
MO3BOJISS. T MIO3BOJISISL. T CBOWCTB ¢usuueckn | MaTepuaioB
chopmupoBath | CPOPMHPOBAT | MATEPUAIOB | X CBOMCTB | IO3BOJISAA.T
YMEHUs b YMEHHUS | TO3BOJISA.T marepuaio | chopMHpOBa
MIPOCKTHUPOBAH | HPOEKTHpoBa | chopMupoBa | B Tb  YMEHHS
Ysl TEXHOJIOTHH | HHS Th YMEHHUS | TO3BOJASA.T | IMPOEKTUPOBA
MOJIy4EHUs TEXHOJIOTUU OPOEKTUPOB | cHOopMHpOB | HUS
TEXHUYECKON U | IIOJIy4EHHUS aHMs aTb YMEHHS | TEXHOJIOTUH
¢buznueckoi TEXHUYECKON | TEXHOJOTMH | MPOEKTHPO | TMOJyYEHHS
KEPaAMUKHU U 1 (GU3UYECKOH | TONyueHus BaHUA TEXHUYECKON
IpyTUx KepaMHUKH ¥ | TEXHMYECKO | TEXHOJIOTUHU | H
MaTepHaJIOB IPYTUxX 71 U | ToJyuyeHus | (Qu3ndecKkoi
MaTEepUaJIOB Gu3MUecKoil | TEXHHUYECKO | KEpaMUKH U
KepaMuKu U | U | ApYyrux
JIpYTux ¢u3uuecko | MaTepuaioB
MaTepUalioB | W KepaMHUKH
U JIpyrux
MaTepuaso
B
Tperuit Bnagers:1. He Brmageer He yBepenno | Bnageer YBepeHHO
JTan BJIQJICET BJIQJICET
(ypoBeHb) KBantoBbIie KBantoBbIie KBanToBbIie KBantoBeie | KBaHTOBBIE
3aKOHBI B | 3aKOHBI B | 3aKOHBI B | 3aKOHBl B | 3aKOHBI B
MHUKPOMHpPE U MHUKPOMHUpPE U | MUKPDOMHUPE U | MUKPOMHUPE | MUKPOMHUPE U
CTPYKTypa CTPYKTypa CTPYKTypa u CTPYKTypa
MaTepHaJioB — | MaTepHaJIOB — | MAaTEPUAIOB | CTPYKTypa MaTEpUaJIOB —




BJIAJICHUC BJIAJICHUC — BJIQJICHUE | MAaTEpPHUAJIOB | BJIAJICHUE
METOIaMH METOIaMH METOIaMH — BIIQJICHUE | METOIaMH
pacuera U | pacuera U | pacuera H | METOJaMH pacuera u
METOIaMH METOIaMH METOIaMH pacyera U | METOAAMH
HCIBITAHUN W | HCIIBITAHUNA W | UCIIBITAHUHA W | METOIaMH HCIIBITAHUN U
KOHTPOJIA KOHTPOJIA KOHTPOJIS UCIBITAHUN | KOHTPOJIS
Y KOHTPOJIA
AToMmHas AToMmHas ATomHast ATomHas ATomHas
CTPpYyKTypa CTPpYKTypa CTpyKTypa CTpyKTypa CTpyKTypa
TBEPJBIX TE€T — | TBEPABIX TE€JI — | TBEPHABIX T€N | TBEPABIX T€H | TBEPABIX TEJI —
BJIAJICHIC BJIAJICHUC — BJIaJICHHUE — BJAJICHUE | BIaJICHUE
METOIaMH METOIaMH METOIaMH METOIaMH METOIaMH
pacuera u pacuera u pacuera u pacuera u pacuera u
METOIaMH METOIaMH METOIaMH METOIaMH METOIaMH
HUCIIBITAaHUI 1 HUCIIBITAaHUI 1 WUCIIBITAHUN M | UCIIBITAHUN | HUCIIBITAHUN B
KOHTPOJIS . KOHTPOJIS . KOHTPOJIA . Y KOHTPOJIA . | KOHTPOJIS .
HedexTs B | Jedextet B | Medexktsr B | Jedextsr B | Jedextsr B
KpUCTaJIaX — | KpUCTaJUIaX — | KpHUCTaJliax KpUCTajUlaX | KpUCTauiax —
BJIaJICHUE BJIaJICHUE — BIIAJICHHE | — BIIQJCHHEC | BJaJICHHUC
METOIaMH METOIaMH METOIaMH METOIaMH METOIaMH
pacuera U | pacyera M | pacyeTta UM | pacyeta U | pacyera n
METOIaMH METOIaMH METOIaMH METOIaMH METOIaMH
WCIIBITAHUNA ¥ | WCHBITAHUHA W | HMCIBITAaHUH WCIBITAaHUH | HCHBITAaHUN U
KOHTPOJIS KOHTPOJIS Y KOHTPOJIS Y KOHTPOJISL | KOHTPOJIS
CrraBel — CruraBel — CrutaBel — CrutaBel — CrutaBel —
BJIaJICHUE BJIaJICHUE BJIaJICHUE BJIaJICHUE BIIQJICHHC
METOJIaMH METOJIaMH METOJaMH METOJaMH METOJaMH
pacuera u pacuera u pacyera u pacyera u pacyera u
METOJIaMH METOJIaMH METOJaMH METOJaMH METOJaMH
WUCIIBITAaHUN U HUCIIBITAaHUI U HWCMBITAaHUN U | UCTIBITAHUM | UCIIBITAaHUN U
KOHTPOJIA KOHTPOJIA KOHTPOJIA Y KOHTPOJIA | KOHTPOJIA
Auddysust — | Hudpdysus — | Auddysust — | Juddysus | dudpdysns —
BJIAJICHUC BJIAJICHUC BJIaJICHUE — BJAJICHUE | BIaJICHUE
METOIaMH METOIaMH METOIaMH METOIaMH METOIaMH
pacuera u pacuera u pacuera u pacuera u pacuera u
METOJIaMH METOIaMH METOoIaMH METOIaMH METOIaMH
HUCIIBITAaHUN 1 HUCIIBITAaHUI 1 HUCIIBITAHUN M | UCIIBITAHUN | HUCIIBITAHUN B
KOHTPOJIA KOHTPOJIA KOHTPOJIS Y KOHTPOJIA | KOHTPOJIsi
MexanndecKu Mexanngeckn | Mexanndeck | Mexanmdec | MexaHndeck
e CBOMCTBA | € CBOMCTBA | HME CBOMCTBA | KHE he CcBoOiicTBa
MaTepHaJIOB W | MaTEpUaJiOB M | MaTEpUajoOB | CBOMCTBa MaTepualioB
CBIpbS — | CBIpbA —| W CBIpA — | MaTepHalio U CBIpbS —
BJIaJICHUE BJIaJICHUE BJIAJICHUC B U CbIpbs — | BIIaJICHUE
METOIaMH METOIaMH METOIaMH BJIaJICHUE METOIaMH
pacuera U | pacyera U | pacyeTta U | METOJaMH pacuera n
METOIaMH METOIaMH METOIaMH pacuera U | MeETOJAaMu
HUCIIBITAHUNA ¥ | WCHBITAHUHA W | HMCIBITAaHUU METOIaMH HCIBITAaHUN U
KOHTPOJIS. KOHTPOJIS. Y KOHTPOJIS. | WMCHBITAHUM | KOHTPOJIS.
n
KOHTPOJIS.
Bo3sspar, Bo3sspar, Bo3sspar, Bo3sspar, Bo3sspar,
pEKpUCTAIIIN3 PEKPUCTAJUIN3 | PEKPUCTAILIT PEKpUCTAIT | PEKPUCTAIIN




amus, pocT | arus, pocT | u3anus, A3aIus, 3aius, PpocT
3epeH— 3epeH— pOCT 3€peH— | pocCT 3epeH—
BJIaJICHUE BJIaJICHUE BJIAJICHUC 3epeH— BJIAJICHUC
METOaMU METOaMU METOdaMH BIIAJICHUC METOdaMH
pacuera U | pacyera U | pacyeTta U | METOJaMH pacuera u
METOJaMU METOJaMU METOdaMH pacueta U | METOJaMu
WCIIBITAHUNA ¥ | WCIBITAHUHA W | HMCIBITAaHUH METOJIaMH HCIIBITAaHUN U
KOHTPOJIS KOHTPOJIS Y KOHTPOJIA UCTIBITAHUN | KOHTPOJIS
Y KOHTPOJIA
3arBepAeBaHu | 3aTBEpAEBAaHU | 3aTBEpJEBaH | 3aTBepiAeBa | 3aTBepAcBaH
€— BIaJcHHE | €— BIAJCHHUE | He— HHE— ne—
METOaMU METOJaMU BIIAJICHUC BIIAJICHUC BIIAJICHUC
pacuera U | pacyera H | METOJaMu METOIaMH METOIaMH
METOaMU METOJaMU pacuetra M | pacuera U | pacuera u
HCIIBITAHUN ¥ | WCIBITAHUH M | METOJaMH METOIaMH METOIaMH
KOHTPOJIA KOHTPOJIA UCIIBITAaHUI UCIBITAHUN | MCHBITAHUN U
Y KOHTPOJIA Y KOHTPOJI | KOHTPOJIA

®a30BEIC ®a30BEIC da3oBbIe da3oBbIe da3oBrIe
NnepexoApl B | HEpexoabl B | MEPEXOlbl B | MEPEXOIbl B | MEPEXOIbl B
TBEPJIOM TeJie— | TBEPJIOM TBEPJOM TBEPJOM TBEPJOM
BJIaJICHUE TeIe— TeIe— TeIe— TeIe—
METOAaMU BIIQJICHHC BIIAJICHUC BIIAJICHUC BIIAJICHUC
pacuera H | METOodaMH METOIaMH METOIaMH METOJIaMH
METOaMU pacuera M| pacueTta M | pacuera M | pacuera u
HCIIBITAHUHA ¥ | METOJaMH METOIaMH METOIaMH METOJIaMH
KOHTPOJIA UCIBITAHUNA W | HCIBITAHUH WUCILITAHUN | HWCHBITAHUM U
dusnyeckue KOHTPOJIA Y KOHTPOJIA Y KOHTPOJIA | KOHTPOJIA
CBOMCTBA duznueckue ®dusnueckue | dusznuecku | Duznyeckue
MaTepuanoB— CBOMCTBa CBOMCTBa € CBONMCTBA | CBOICTBa
BJIaJICHUE MaTepuajioB— | MaTepuajoB | MaTepHallo MaTepuaioB—
METOJaMH BJIAJICHHUC — BIIAJCHHE | B— BJIAJICHUC
pacyera u METOaMU METOdaMH BIIAJICHUC METOdaMH
METOJaMH pacuera U | pacyeTta U | METOJaMH pacuera u
HUCIIBITAHUH U MeTOoJaMH METOdaMH pacyeta U | METOJAaMu
KOHTPOJIA HUCIIBITAHUNA M | MCIBITAHUU METOJaMU HCIIBITAaHUN U

KOHTPOJIS Y KOHTPOJIA UCTIBITAHUN | KOHTPOJS

Y KOHTPOJIA

KpuTtepusiMu oueHUBaHHSA SBISIOTCS 0aUTbl, KOTOPBIC BBICTABISIOTCS MPENOJIaBaTENIeM 3a
JesATeabHOCTH  (OIICHOYHBIE CpEACTBA) IO MTOraM HM3Yy4eHus Moayiedl (pasmernoB
JMCIUILIMHEL), IEPEYHCIICHHBIX B PEHTUHT-TUIAHE AUCIMIUIAHBI (/11 9K3aMeHa . TeKYIIUH KOHTPOIIb
— makcumyM 40 GamioB; pyOeKHbIN KOHTPOIh — MakcumMyM 30 0aioB, MOOMpPUTEIbHBIE 0aIbl —
makcumyM 10; 0 3auema: TeKyuii KOHTpoJIb — MakcuMyM 50 GaisioB; pyOeKHBIH KOHTPOJIb —

BUIBI

makcumyM 50 6aioB, moompuTenbHbie 6amibl —Makcumym 10).

IITkansl orleHUBAHUS.
(0ns ox30MeEHAQ:

oT 4510 59 6anI0B — «yIOBIETBOPUTEIHHO;
ot 60 110 79 6ayI0B — «XOpOIIO»,
oT 80 0aJUI0B — <OTIIMYHO».




07151 3a4ema
3auteno —oT 60 10 110peiituarossix 6amioB (Bkitodyass 10 moompuTeapHbIX 0aLIoB),
He 3a4TeHO — OoT 0 10 59 peliTHHIOBBIX 0aJLIOB).

4.2. TunoBble KOHTPOJILHBIE 321aHUSI WJIM UHBbIE MATEPUAJbI, HEOOXOAMMBbIE 1JIfl OLIEHKH
3HAHUI, YMEHM i, HABBIKOB U ONBITA 1eATeJIbHOCTH, XaPAKTEePU3YIOIIHUX ITANbI
(¢opMupoBaHus KOMIIETEHIIUI B Npolecce OCBOCHNSI 00Pa30BaTeJbHOI NPOrPAMMBI.
MeToan4yeckne MaTepHuaJibl, onpeaessiionue nNpoueaypbl OleHMBAHUS 3HAHUA, YMEHUI,
HABBIKOB H ONBITA eITeJIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOpMUPOBAHNS

KOMIIeTeHIUI
PesynbraTsl 00y4yeHus dopmupyema OneHouHbIE CpPEACTBA
1
KOMIETCHIIMS
3HaHUS KsantoBbie 3akoHbl B Mukpomupe | [IK-4; IIK-5 | KoHTpoabHBIE BOIPOCH! K
u neknuu. Pacuer
CTPYKTypa MaTepuajioB KBaHTOBBIX CBOICTB Ha
nabopaTopHoOU pabdoTe.
DK3aMeH

AtomHas ctpykTypa TBepasix e . | [IK-4; [TIK-5 | KoHTposabHbBIE BOIPOCHI K
neknuu. Pacuer
KBAaHTOBBIX CBOMCTB HA
nabopaTopHoii pabote
DK3aMeH

JledexThl B KpucTamiax [IK-4; [IK-5 | UaauBuyanbHbIH,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHuUE; JOKIAN,
coo0I11IeHne; DK3aMeH
CrnaBbl [IK-4; [IK-5 | UaauBuayanbHbIH,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHMUE; JOKIA,
coo0I11IeHne; DK3aMeH
Huddy3us [IK-4; [IK-5 | UaauBuayanbHbIH,
rPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;




KOHTPOJIbHBIE PAOOTHI;
cobecenoBaHHE, TOKIAL,
coo0I11IeHne; DK3aMeH

Mexanuueckne
MaTepUAJIOB U ChIPHSI.

CBOMCTBA

[1K-4; IIK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHne; DK3aMeH

BosBpar, pekpucrammsanus, poct

3epeH

[1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIAN,
coo0I1IeHre DK3aMeH

3aTBepaeBaHue

I1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11eHne; DK3aMeH

@a30BbIE IIEPEXOJBI
Tene

B TBEpPAOM

I1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHne; DK3aMeH

dusznueckue cBoiicTBa
MaTepHualioB

I1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MMCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PaOOTHI;
co0eceloBaHuUE; JOKIA,




cooOI1eHne; DK3aMeH

YMmenus

Ucnons3ys kBantoBble 3akoHbl B | [IK-4; [IK-5 | UnauBuayanbHbIH,
MUKPOMHPE HCCIIEA0BATh n TPYIIIOBO# OIpPOC;
MPOEKTUPOBATH CTPYKTYPHI MMHChbMEHHBIE OTBETHI Ha
MaTepuasioB BOITPOCHI; YCTHBINA OIIPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIAN,
coo0I11IeHne; DK3aMeH
3Hast 3aKOHBI (HOPMUPOBAHUS [IK-4; [IK-5 | UaauBuayanbHbIH,
aTOMHas CTPYKTYypa TBEPBIX Tell TPYIIIOBO# OMpOC;
MPOTHO3UPOBATH THIT MHChbMEHHBIE OTBETHI HAa
KPUCTAJUIMYECKON PEUIETKH, BOIIPOCHI; YCTHBIN OMPOC
IJIOTHOCThH YITAKOBKHU U OLIEHHUBATH (Bompoch! st
MMPOYHOCTH MaTepHaa . CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHMUE; JOKIAN,
coo0I11eHne; DK3aMeH
D.3nas pacmpenenenue nedexrsl B | [IK-4; [IK-5 | MaauBuayanbHbIH,
KpHUCTaJIax JIaBaTh OIICHKY TPYIIIOBO# OMpOC;
ckopoct  guddy3un  aToMoB MHCbMEHHBIE OTBETHI Ha
MPUMECH W TIOJYIPOBOIHUKOBBIC BOIIPOCHI; YCTHBINA OITPOC
CBOMCTBA (PU3UUECKON KEpaMUKH (Bompocs! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHne; DK3aMeH
3Has BAMSHUE NIpUMeEcEH B [IK-4; [IK-5 | UaauBuayanbHbIH,
CIulaBax Ha PU3MYECKHE H TPYIIIOBO# OMpOC;
TEPMOXUMHUYECKHIE CBONCTBA MMHChbMEHHBIE OTBETHI Ha
MaTepHuaoB MPOBOJAUTH BOIIPOCHI; YCTHBINA OMPOC
KOPPEKTHPOBKY TEXHOJIOTUIECKUX (Bompoch! st
YCIIOBHIA CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
cOoOOIIIeHNE; 3a1a4a
3Has 3aK0HbI TepMoaudPy3un [IK-4; [IK-5 | UaauBuayanbHbIH,
MIPOTHO3UPOBATH TEXHOJIOTHYECKUE TPYIIIOBO# OMpOC;
YCIIOBUSI KPUCTAILTU3AIIUT MMHChbMEHHBIE OTBETHI Ha
pacIIaBoB IIPH CTICKaHUU BOIIPOCHI; YCTHBINA OIPOC
KepaMUKH U POCTE KPUCTAIIIOB (Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHne; DK3aMeH
1.3Hasg 3aKOHBI u ceorctia | [1IK-4; I1K-5 | UnpuBuayanbHbIi,




OIKCBIBAIOIIHE MEXaHUYECKue
CBOMCTBA MAaTE€pUaAIOB M ChIpbA
paccuMThIBaTh  TEXHOJIOTUYECKHE
IIPOLIECCHI dopmoBaHus u
9KCTPY3HUH, MOBEACHUE U3JEIUN U

TPYIIOBOM OMPOC;
MUCbMEHHBIE OTBETHI Ha
BOIIPOCHI; YCTHBIN OMPOC
(Bompocs! st
CaMOKOHTPOJISA);

o0opynoBaHusi B IpoLEccax nabopaTopHble paboTHI;
SKCIUTyaTaI|H. KOHTPOJIbHBIE PAOOTHI;
cobeceoBaHKe; NOKIA,
cooOI11eHne; DK3aMeH
. 3HaHud 0 Bo3Bpacre, | [IK-4; TIK-5 | UuauBuayanbHbIH,
PEKpUCTATUTU3AINH CKOPOCTH TPYIIIOBO# OMpOC;
pocra 3epeH B IpoIeccax MMMChbMEHHBIE OTBETHI HAa
SKCIUTyaTaIluu OIICHUBATh BOITPOCHI; YCTHBINA OMPOC
JIOJITOBEYHOCTh 1563 () 14171 u (Bompoch! st
0bopyaoBaHuUs CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIAN,
coo0I11IeHne; DK3aMeH
.3nanne 3akoHOB 3arBepaeBaHus | [IK-4;TIK-5 | UnauBuayanbHbIi,
MO3BOJISIET YMETh PACCUHUTHIBATH TPYIIIOBO# OMpOC;
MPOLIEHT CTEKJIOBUIHOM u MHChbMEHHBIE OTBETHI Ha
KPHUCTAJUIMYECKON dbazbl B BOIIPOCHI; YCTHBIN OMPOC
MTepHanax U U3JIeUsX. (Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHuUE; JOKIAN,
coo0I11IeHne DK3aMeH
3nanne 3akoHOB 0  (azoBeix | [IK-4; [1IK-5 | UaauBuayansHBbIH,
mepexogax B TBEPAOM  Tele TPYIIIOBO# OMpOC;
MO3BOJISAS.T ()OPMUPOBATH YMEHUS MMHChbMEHHBIE OTBETHI Ha
HaXOJHUTh TOYHBIE YCIIOBHS BOITPOCHI; YCTHBINA OITPOC
TEXHOJOTHH MOJTyYeHUS (Bompoch! st
MaTepHaoB c 3aJJaHHBIMHA CaMOKOHTPOJISA);
KauecTBaMH. nabopaTopHble paboTHI;
KOHTPOJIbHBIE PaOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHre DK3aMeH
3HaHHUE IPUPOIBI PUINIECKUX [IK-4; [IK-5 | UaauBuayanbHbIH,
CBOICTB MaT€pHUAJIOB MO3BOJISS.T rPYIIOBOM OMPOC;
c(hopMHUPOBATH YMEHHUS MMHChbMEHHBIE OTBETHI Ha
MIPOCKTUPOBAHUS TEXHOJIOTUHN BOIIPOCHI; YCTHBINA OITPOC
MOJTyYEHUS] TEXHUIESCKOU U (Bompoch! st
(bU3UYECKON KepaMUKH U JIPYTUX CaMOKOHTPOJISA);
MaTepUajoB nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
cooOI11eHne; DK3aMeH
Bnanenust | KBantoBble 3axkoHbl B Mukpomupe | [1K-4; [1IK-5 | UuauBuayanbHbIi,

u
CTPYKTYpa MaTepUaIoB — BJIAJICHUE

TPYIIOBOM OMPOC;
IINCbMCHHBIC OTBETHI HA




METOJJaMH pacyeTa M METOAAMH
UCIIBITAHUN U KOHTPOJIA

BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceoBaHue; JOKIA;
cooOI11IeHne; DK3aMeH

ATOMHasl CTpYKTYypa TBEPABIX TEI
— BJIaJICHUE METOJaMHU pacyeTa U
METOAAaMH UCIIBITAHUI U KOHTPOJIS

I1K-4; IIK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHne; DK3aMeH

Hedexktsr B KpucTaiax  —
BIaZICHUE METOJaMM pacdera |
METOaMH MCTIBITAHUN U KOHTPOJIS

I1K-4; I1IK-5

NunuBuyanbHbIN,
rPYINOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
coo0I11IeHne; DK3aMeH

CriaBbl — BIIaJZICHUE METO/IaMU
pacuera u METOJlaMH UCIIBITaHUH 1
KOHTPOJIS

I1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHMUE; JOKIA,
coo0I11IeHne; DK3aMeH

Huddysus —BaaneHne MeToJaMu
pacdera ¥ METOJJaMH{ HCIIBITAaHUN U
KOHTPOJIS

I1K-4; I1IK-5

NunuBuyanbHbIN,
rPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OIPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIA,
cooOI11IeHne; DK3aMeH

Mexanuueckue CBOMCTBaA
MAaTepHUaJIOB U ChIPbSi — BIIAJICHUE
METOJJaMH pacuera U METOHaMHU
WCTIBITAHUN U KOHTPOJIA.

I1K-4; IIK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCbMEHHBIE OTBETHI Ha
BOIIPOCHI; YCTHBIN OMPOC
(Bompocs! st




CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHuUE; JOKIAN,
cooOI1eHne; DK3aMeH

BosBpar, pekpucrammsanus, poct
3epeH—  BIIAJIeHME  METOAaMH
pacueta ¥ METOJAaMH HUCHBITAaHUN
U KOHTPOJIA

I1K-4; IIK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHUE; JOKIAN,
coo0I11eHne; DK3aMeH

3aTBepAeBaHUE— BIIaJICHUE
METOJaMH pacdyera U METOAAMHU
UCIIBITAHUN U KOHTPOJIA

[1K-4; IIK-5

NunuBuyanbHbIN,
TPYINOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
cobeceloBaHUE; JOKIA,
cooOI11enne; DK3aMeH

®dazoBble MEPEXoAbl B TBEPAOM
Tene— BJIaJICHHE METOJaMU
pacdera ¥ METOJAAMH HWCIBITAHUN
1 KOHTPOJIS

I1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHuUE; JOKIAN,
coo0I11IeHne; DK3aMeH

dusnyeckre CBOMCTBA
MaTepUaJioB— BJIAJICHUE METOJaMHU
pacuera U METOAaMU UCTIBITAHUI
Y KOHTPOJIA

I1K-4; I1IK-5

NunuBuyanbHbIN,
TPYIIOBOM OMPOC;
MUCEMEHHBIC OTBETHI HA
BOIIPOCHI; YCTHBIN OMPOC
(Bompoch! st
CaMOKOHTPOJISA);
nabopaTopHble paboTHI;
KOHTPOJIbHBIE PAOOTHI;
co0eceloBaHMUE; JOKIA,
coo0I11IeHne; DK3aMeH

4.3.

PelTHHr—11aH AMCHUIUIMHBI PEACTABICH B PUIOKEHUH 2.

Peitmunz-nnan oucuunnumnsl




IK3aMEeHALNOHHEIE OmIeThI
Dk3aMeH (3a4eT) ABISCTCS OLEHOYHBIM CPEJICTBOM JUIS BCEX ATAMOB OCBOCHUS KOMITETCHIIHH.

O06pa3er sK3aMeHaIMOHHOTO OmTeTa:
Muno6pHayku P @

OI'bOY BO «bamkupckuii rocyaapcTBEHHBIN YHUBEPCUTET
QakynpreT WHXeHepHbId. Kadenpa mmxeHepHoW GU3NKKU U PU3UKU MaTEPUAIOB
SK3AMEHAIIMOHHBIN BUJIET Ne 1
o guctumumae b. B.1.03 «®u3uko-xuMust MatepragoB»

Hanpasnenue: 22.03.01 MarepuanoBeneHne U TEXHOJIOTUH MaTepHajioB”
Hamnpagsnennocts (mpoduiib) moaroroBku: "KoHCTpynpoBaHUE U IPOM3BOICTBO U3CITHI U3
KOMIIO3UIIMOHBIX MaTepUanoB”

1. 30HHas TeOpus IEKTPOHOB B AMDIEKTPHUKAX.
2 . YcnoBus paBHOBecHs (a3 M 3aKOH JIEHCTBYIOIINUX Macc.
3. UK —cnekTpsl MUHEPAIBLHOTO CBhIPbs, MeTOIbl UX MONyYSHHS U UX paciudpoBKa mo
OMOJIMOTEKE CIIEKTPOB.
VYTBepxneHo Ha 3aceqanuu kadeaper 21.05.2018, nporokon Ne 16

3aBeayronuii kadenpoit V.11. [lassxmeToB

Kputepuii oneHku.

3a MOJHBIN OTBET HA BCE TPH BOIMpoca OmiieTa CTYACHT MOXkeT Noiayuuth 30 6amioB, KOTopbie
MPUILTIOCOBBIBAIOTCS K JAPYrUM OajuiaM, MOJYyYEHHBIM CTYJIEHTOM 3a JlabopaTopHble padOThl U
Jpyrue BHIBI KOHTPOJS YCBOGHHs KommereHIMH. OOmmii 0amn MOo3BOJISET BBICTABUTH IPH
MOMOIIIH 3JIEKTPOHHOM CHCTEMBI HTOTOBYIO OLIEHKY.

[TepeBon ouenku n3 100-0am1pHON B MATHOAIBHYIO IPOU3BOJUTCS CIEAYIOUIMM 00pa3oM:
- orinaHo —oT 8010 1106amoB (Bkiaovas 10 moompuTenbHBIX OaIOB);
- xopomo —ot 6010 79 6amios,;
- YAOBJIETBOPUTEILHO — OT 45 10 59 6amos;
- HeYJIOBJIETBOPUTEILHO — MeHee 45 6alioB.

== \‘\\ g
Bonipochb! 1Jisi ceMHHAPOB _——— (KonTpous)
3ansatue Ne 1 M3yunts ypaBHenus Llpenunrepa, ero BosHoBYI0 npupoay. OOBsICHUTH BOTHOBOM
XapaxkTep ABMKEHHUS B MUKPOMHUPE U €r0 IPOSBICHHUE HA MPOLIECCAX B TBEPIOM Telle

3anstue Ne 2.3Has pa3Mepbl aTOMOB M UX BAJICHTHOCTb, IPEAJIOKUTH THITH KPUCTAJUTHYECKOM
PELIETKH U BO3MOKHOCTb TBEPABIX PACTBOPOB

3anstue Ne 3 MI3yduTh 10 JEKIUSM U JIMTEPATYPE METOJIBI UCCIENOBAHUS 1ePEKTOB KPHUCTAIIIA.
Cnenarp goknaja Ha KoHTposie CP

3anstue Ne 4 U3yuuTh 1o JIEKIUSAM, CIPAaBOYHUKY XUMHUKA, HHTEPHET peCcypcaM BIIUSHUE
pacTBOPOB MEAM HA CBOWCTBA AIFOMUHUS U MPEIIOKUTH TEXHOJIOTHUIO U3TOTOBIECHUS MEIIKO
JTUCTIEPCHOTO METHOTO MOPOIIIKA /IS «3alledrBaHus» OJioka uiuHIpoB [1B3

3anstue Ne 5 3yuuts ypaBHeHUs! AUG)Yy3UH B pacyuTaTh Ha KOMITBIOTEPE, UCTIOIB3YS
MaTeMaTHYECKHUE CUCTEMBI, CKOPOCTh MU Py3un Meau B aTFOMUHUU B 3aBUCUMOCTH OT

TEMIEPaTypbl

1ECJ’II/I (bOpMOfI KOHTPOJIA ABJIACTCA 3a4UCT, TO OMMCBIBAIOTCA OLICHOYHBIC CPCACTBA AJIA 3a4UCTa.



3ansarue Ne 8 M3y-Bamsiteeph@ddepenTs dprosaemEanpavbrasHomsoneH waerevymetamyps ] 1

JABJICHUS U MIPOJIyMaTh, TJIe M KaK B TEXHOJOTUM KEPAMHUKHU, METAJJIOB U MOJIMMEPOB MOKHO
UCIOJIb30BaTh ATH 3HAHMUS.

3anstue Ne 6 M3yunth caMocTOsSTENbHO TeMy «MaKCBEIIOBCKUEY KHUIKOCTH U MPEJIOKHUTh

TEXHOJIOTHIO TIPOTOHKHU BA3KOM Macchl 1o TpyOe. B nensix nz0exanusi HaTUMmaHusi U OTBEPIEBaHUS

Macchl Ha CTEHKax TPYOBI.

3anstue Ne 7 PccuntaTh CKOPOCTh KPUCTAILTA3AIMHI U3 PACTBOPA OMPEICTICHHOTO BEIIECTBA ITPH

3a/IaHHOM TeMIIepaType U JABJIECHUU. DHEPIrui0 akKTUBAIMU HAWTH B CIIPABOYHHUKE XMMUKA B

3JIEKTPOHHOM pecypce

[TocTpouTth rpaduKu CKOPOCTH MOJUMEPHU3AIUU TTOTUITUICHH U MOJIUIIPOITUIICHA

Caenarp aHanu3 AJisl IPUMEHEHHS 3HAHUW B MPOCKTUPOBAHUM HOBBIX TEXHOJIOTUH. Caenars AJoKIag

Ha Konrtpone CP.

3anstue Ne 10 M3yuuts mo yueOHuKy [1] MeToapl uccaenoBanust GU3NUCCKUX CBOUCTB

MaTepHuajoB

Kpurepuu onenku (B 6a/1ax)):

- _5_ 0ainoB BBICTABISIETCS CTYACHTY, €CIIH CTYICHT TOJATOTOBHII 33JaHKE U CACNAN JOKIa

(mpe3eHTAaIHIO);

- __2_0ayioB BBICTABISIETCS CTYACHTY, €CIH CTYACHT TOJATOTOBHII 33JJaHUE U 3aIUTHUII;

- 1 GannoB BbICTaBISETCS CTYACHTY, €CIH . CTYACHT IMOATOTOBWII 33/1aHUE,;

- __0_0annoB BBICTaBISAETCS CTYACHTY, €CIM CTYACHT HE IMOATOTOBUII 3aJaHHE

3agaHus 17151 KOHTPOJIbHOM PadoThI

Onucanue KOHTPOJIBHOM pabOTHI:
B xoHTpOnsHOI pabote nposepstorcs komneTeHuu [1K -4 u TIK -5.
3amaHus TBOPUECKOTO XapaKTepa MPOBEPSIOLIe TOTOBHOCTh CTYACHTA HCII0JIb30BaTh 3HAHUS 110
muctuminHe «Pu3nKa-XuMUsl MaTepUaoB » ISl y4€TB B TOHKOCTSIX TEXHOJIOTHH.
[Tpumep BapranTa KOHTPOJIBLHOM PabOTHI:
[IpennoXuTh BapuaHThl TEXHOJIOTHYECKOT0 000pyA0BaHUs U1 U3MENIbYSHHSI METHOTO IOPOIIKA /10
¢dpaxmuii ot 10 1o 50 Mkm
Onucanue METOIUKH OLCHUBAHUS:
Kputepuu ouenku (B 6aaax) (0oacHbl cmpo2o coomeememeosams peiumune niany no Makc. u
MUH. KOAUY. OQIN08 U MONLKO O/l mexX, KMo YYUMCs ¢ UCHONIb308AHUEM MOOYIbHO-PEUMUHe080uU
cucmemvl 0OYUeHUsl U OYEHKU YCRe8aeMOCmu CiyO0eHmoes):
- _5__ 0aioB BBICTABISETCS CTYACHTY, €CIM B MPEAJI0KEHHON TEXHOJIOTHH MaTepHra
000pyI0BaHUS M TEMIIEpaTypHbIE PEKUMBI COOTBETCTBYIOT CBOMCTBaM MaTepHaJIOB
- 3_ 0ayI0B BBICTABIISIETCS CTYJICHTY, €CJT €CJTM BhIOpaHa MpaBUIOHAs TEXHOJIOTHS HO B
IpeIOKEHHON TEXHOIOTUU TpelyeTcs 1opaboTka
JlaGopaTrpHblie padoThI
JlaGopaTopHble pabOThl UMEIOT PACUETHO - MPOCKTHBIN XapaKTep U SKCIIEPUMEHTAIBHO —
JIMArHOCTUYECKUM XapaKTep.
[Tpumep 3amanus k mabopatopHoii padote Nel.
[ToaroToBuTh OOpazen MUHEpasa At MUKpodoTorpadhupoBanus,
[IpoBectu Mukpo ¢pororpadupoBanue odpasia u ONpeeIuTh TEKCTYPY.
[Tpumep 3ananus k mabopaTtopHoi padore Ne2
[MoxroroButs 0Opa3zel; MUHEpaa Ui CHATHUSA PEHTI€HOTPAMMBI,
[TpoBecTu peHTreHOCTPYKTYPHBIHM aHamu3 oOpa3ia 1 ONpeleauTh TUIl KPUCTAJUTMUECKON perieTKu
Y HaJIM4Ke NpuMecen
Kpurepum oueHku.
3a kaxnayro u3 10:1abopaTopHbIX pabOT CTyIEHT MOKET noryuuTh 4 6anna. Beero 40 6anios.
[Ipu HENMOJIHOM BITOJTHEHUH paOOThI OAJIBI CHMYKAIOTCS MJIH paboTa Mepe1ebIBacTCs 1
nepe3ammiaeTcs. bamisl npuIocoBbIBalOTCS B rpady TEKYIIUE OLEHKH U OTPaXKAIOTCs Ha
UTOTOBOM OIIEHKH MO JUCLUIUINHE.



5. YueOHO-MeTOAMYECKOe U HHPOPMALIMOHHOE 00ecTieyeHne T CIUTITHHBI
5.1.1lepeyeHb OCHOBHOI U IOTOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOXOANMOM 1JIs1
OCBOCHMS THCIMIIIHHBI

OcHoBHas iuTEpaTypa:

1. Totrmrraiin I'., PU3MKO-XUMHUECKUE OCHOBBI MATCPUAIIOBEICHHS [ DJICKTPOHHBIM
pecype] : yaebroe mocobue / I'otrmrraiin I'. ; mox pex. B. I1. 3momanoBa ; miep. ¢ aHrJI.
K. H. 3omnoroBot#, /JI. O. Uapkuaa. — DnekTpoH. naH. — Mocksa : U3natenbctBo "Jlaboparopust
snanmii”, 2017. — 403%. — Pexxum nocryna: https://e.lanbook.com/book/94155. 3a1. ¢ sxpana
C caiira bashlib.rucm.Bxon M3narensctBo «JlaHb».

JlonoJHUTeIbHASA JINTEepaTypa:

1. OU3UKO-XUMUYECKHE OCHOBBI CO3/JTaHHSI AKTUBHBIX MATEPUAIIOB | YUeOHUK /
M.®. Kynpusiros, }0.B. Kabupos, A.I'. Pyackas u np. ; MuancTepcTBo 00pa3oBaHus U HAYKH
Poccwuiickoit @enepanuu, GenepanbHoe TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yUpexAeHUE BhICIIETO MpodeccnoHaabHoro 00pazoBanus «HOxHBIM QenepanbHbIil YHUBEPCUTET' .
- PocroB-na-Jlony : M3narensctBo KOxHOTO dhenepanbHoro ynusepeurera, 2011. - 278. - ISBN
978-5-9275-0847-1To ke [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=P¥)5(08.02.2019).

2. CrpaBounuk xumuka / pex. koi.: O.H. I'puropos, M.E. ITo3un, b.A. TTopaii-Komwuir,
B.A. PabunoBu4 u ap. - U3xa. 2, nepepadorannoe. - JI. : I3narensctBo "Xumus'", 1968.
JononmuauTensHbIN TOM. HOMeHKIIaTypa oprannueckux coequHeHnid. Texanka 0e30macHOCTH.
CBoHBIN peaMeTHBIH yKa3aTenb. - 498c. - ISBN 978-5-4475-5783-6T,0 sxe [DnekTpoHHbIIH
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&:435830(08.02.2019).

1. Mengenes, b.B. Hauana Teopernyeckoit ¢puzukn: Mexanuka, TEOpHs TOJISA, SJIEMEHTBI
KBaHTOBOM MexaHMKH | yueOHoe mocodue / b.B. MenBenes. - 2 u3f., ucnp. u Jaoi. - MOCkBa :

dusmaraut, 2007. - 592. - ISBN 978-5-9221-0770-9T,0 xe [DnekTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=5639(08.02.2019).

5.2.IlepeyeHb pecypcoB HH(OPMAIHOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH «MHTepHeT»
U POrPaMMHOI0 o0ecrne4eHns, He00X0AMMBIX 1JIs1 OCBOCHHS JHCIHIIIHHbI

1. [Cotrmrraiin ., ®OU3NKO-XUMHUYECKHE OCHOBBI MaTEPUANIOBEACHUS [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / Torrmraitun I'. ; moxm pea. B.II 3nomanoBa ; mep. ¢ aHril.
K. H. 3omotoBoii, /I. O. Yapkuaa. — DnektpoH. n1aH. — Mocksa : M3marensctBo "JlabopaTopus

sHanmii", 2017. — 403c. — Pexum pocryma: https://e.lanbook.com/book/94155. 3arn. ¢
JKpaHa.

2. OU3UKO-XUMUYECKHE OCHOBBI CO3/JTaHHSI AKTUBHBIX MATEPUAIIOB | YUCOHUK /
M.®. Kynpusiros, }0.B. Kabupos, A.I'. Pyackas u np. ; MuarcTepcTBO 00pa3oBaHus U HAYKH
Poccwuiickoit @enepanuu, GenepanbHoe TOCyI1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yUpexAeHUE BhICIIETO MpodeccnoHaabHoro 00pazoBanus «HOxHBIM QenepanbHbIil YHUBEPCUTET' .
- PocroB-na-Jlony : M3narensctBo KOxHOTO dhenepanbHoro ynusepeurera, 2011. - 278. - ISBN
978-5-9275-0847-1To ke [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=P¥)5(08.02.2019).

3. CrpaBounuk xumuka / pea. koi.: O.H. I'puropos, M.E. ITo3un, B.A. [Topaii-Kormir,
B.A. PabunoBuu u ap. - Uzn. 2-, nepepaborannoe. - JI. : MznarensctBo "Xumus', 1968.
JononmuuTtensHbli TOM. HoMeHKiIaTypa OpraHMYecKuX COeauHEeHUU. TexHuKa Oe30MacHOCTH.
CBoaHbIN mpeaMeTHbI ykazarenb. - 498 c. - ISBN 978-5-4475-5783-6 To xe [DnekTpoHHBIH
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&:435830(08.02.2019).




6. MaTtepuajibHO-TEXHHYECKas 0a3a, HEOOXOAMMAas IJIA OCYLIEeCTBJIEHUSA
00pa3oBaTeIbLHOIO NMpoecca No JUCHUILINHE

Hanpumep, 6 6ude mabauywi:

Haumenosanue Buo 3anamui Haumenoeanue
cneuuaiu3upoeaniblx 060py()03anuﬂ,
aydum opm? ) npocpaAmMMHO2O
Kabunemog, obecneuenusn
Jaabdopamopuil
1 2 3
1 yueonas Aynutopusi Ne 401 1. Windows 8 Russian.
ayoumopusa Oaa | YueOHas Mmebenb, ydeOHO-HarmsigHeie mnocodus, | Windows Professions
npoeeoenus nocka,MynbTuMeana-npoekrop  Panasonic  PTr Upgrade lorosop Ne 104 ot
sanamuii  nexyuonnozo | EW640E, skpan nHacrennsnii Draper Luma AV| 17.16.2013r. JluueHsun —
muna: ayautopus Ne 401 | (1:1) 96/96" 244*244MW (XT1000E). OeccpoYHBIE.
(YueGuprii  kOpmyc, yiI. Ayautopust Ne 101 2. MicrosoftOfficeStanda
Munraxesa, 1. 100), VYuebHast MeOeib, ydeOHO-HATJISIHBIC TTOCOOHS, 2013 Russian.Jlorosop Ne
2. yueoHan TOPU30HTAIBHBIN ONTHYECKUH JHIATOMETP 114 or 12.11.2014 .
aadopamopusn ona | MisuraODLT, nepusarorpag MOM-1500D,Bechr | JIunen3un — GeccpoUHbIe.
npoeeoenus 3auAmMu naboparopusie BJIP-200, nepconanbHblit 3. Cuctema
nabopamopnozo  muna. KOMIIBIOTEP LECHTPAIU30BAHHOTO
ayIUTOpHs Ne 101 Ayauropus Ne 209 TECTUPOBAHUS bamly
(YueGusrit Kopmyc, yi1. | YueOHas MmeOenb, yd4eOHO-HarIsHbIe TTOCOOuS, (Moodle)
Munraxesa, . 100),| oruerymmTenb, anteuka,mexkosas apobunka J[II[- | GNUGeneralPublicLicense
AyIUTOPHUS Ne 209 6, maposas MeapHuIa MJI-1, MuKcep
(YueOHbIli  KOpIyC, Vi | J1aOOpaTOpHBIMA, CHTOBBINA aHAIN3ATOP, HAOOP CHUT,
Munraxesa, 1. 100), BECHI JTA0OPATOPHEIE, 03aTOP JTA0OPATOPHBIH,
3. yueonas CyHIMIBHBIA miKad, meub MydenbHas, ycTaHOBKa
ayoumopusn ons BaKyyMHUPOBaHUSI, IKCUKATOPbI, BACKO3UMETP
npoGedeHus ZPYNNoevlX U | POTALMOHHBIH, BUCKO3UMETP KaIMLIAPHBIH, Ipecc
UHOUBUOYATILHBIX ucnelTaTe bHbId runpasnndeckuit UI1-100,
KOHCY1Tbmayuii. u3Mepurens TernonpoBogHoct UTIT-4AMT,
ayauTopus Ne 202 npecc-(pOpMBI, IIPECC UCTIBITATEIbHBIN
(YuebOHpiii  KOpHyC, VI TUIPABIMYECKUM, Tpecc MEXaHUYECKUM, CTO
Mumrasxesa, 1. 100) BHOPONPECCOBOUHBIH, IIEYb KaMepHast
4, yuebdHan BBICOKOTEMIIEpaTypHasi, Kad CyNInIbHBIH,
ayoumopus 01 mexKyuiezo nupomerp GM700,onTrueckas
KOHmMPOA u MUKpockonuieckas npucraBka US00X,
RPOMENCYMOUHOT mysabtumerp M830B, rpasep SJ,

ammecmayuu. aAyITATOPUST
Ne 202 (YueOusiii kopImyc,
yi. Munraxesa, 1. 100)

5. nomewenus 0na
CamMoCmoamenbHoil
pabompl. YUTANBHBIN 3all,
O6ubmmoTeka (CnaBHbIH
Kopmyc, yin.3aku Bamuany,
IL. 32), OuoIIMoTEKA
(YueOusbIi KOPILYC,VII.
Munraxesa, 1. 100).

6. nomewienue 0na
XpaHeHus u
oocnyycusanua yueoHozo
00opyoosanua. ayauTopus
Ne 30% (VueOnbrit
KOpIyc,ys. MuHraxesa, .
100)

OJTHOTIO3UIIMOHHAS yCTAHOBKA MCIIBITAHUS
BBICOKOTEMIIEpaTypHOH Aedopmarun u
MOJ3y4eCTH
Aynutopusi Ne 202
VYuebHass MeOenb, y4eOHO-HATIISIHBIC MOCOOUS,

JTOCKA.
Ayantopusi 30%
VYuebHnast Mmebenb, creiuiax, Habop HHCTPYMEHTOB,
MyJBTHMETD, HHIUKATPHAs OTBEpTKA
Yuranapublii 3a(1aBHbIH KOpITyC, yi1.3aKu
Banuau, 1. 32)
VY4ebHnass mebOenb, ydeOHO-HATISIIHBIE IOCOOUS,
CTEH/I TIO TOXKapHOW 0e30MacHOCTH, MOHOOJIOKH
cTarmoHapHsle — SmT, npuaTep — lmr., ckanep —
1 .
Bu6auorexa(l'naBHsiii kopmyc, yin.3aku Banuay,
. 32
VYuebHass MeOenb, y4eOHO-HATISIHBIC MOCOOUS,
CTCHJl N0 TOXKApHOW 0E30MaCHOCTH, MOHOOJOKU




CTalMoHapHble — 410T, ckanep — 1T,
Bubaunorexa(YueOHslil KopIyc, yi. MuHTaxeBa,
. 100
VYyeOHass mebOenb, y4eOHO-HATJSIIHBIE IOCOOUS,

PentiumG2130/86/5000'6/21,5"/Kn/Mblb




MHWHOBPHAYKH POCCUN

[Ipunoxenne Ne 1

®I'BOY BO «BAIIKMPCKUI TOCYJJAPCTBEHHBIN YHUBEPCUTET»

VH)XXEHEPHBIM ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JUCUUILIUHBI __ «DU3UKO-XUMUS MaTepUaIoB» Ha / CEMECTp

Ounas

Bua paGorsl

O0beM TUCHUTIIINHBI

O6mast tpynoemkocts auctuiuinabl (3ET / gacoB) 4/144

Y4eOHBIX YaCOB HA KOHTAKTHYIO paboTy C MPero1aBaTeieM: 61.2
JIEKITUHA 24
NPaKTUYECKUX/ CEMHUHAPCKUX -
71a00paTOPHBIX 36
Apyrux (CpymmoBast, MHINBHIyalbHas KOHCYJIbTAUS ¥ UHBIC BUIbI

y4eOHOM JeATENHHOCTH, IPEAYyCMAaTPUBAIOIINE pabOTy 00YUJaIOIIUXCS C

npenogaBarenaem) (DKP) 1,2

YueOHbIX YaCOB Ha CAaMOCTOATENIbHYIO paboty ooyuarontuxcs (CP) 46,8

VY4eOHBIX YacOB Ha MOATOTOBKY K

sk3ameny/3adery/ muddepenuupoBannomy 3auety (KoHTposs) 36

dopma(br) KOHTPOJISL:
DK3aMeH 7 ceMecTp




Coneprxanue paszaena

OcHoBHAaA U

dopma U3yyeHHUs] MaTEpUANIOB: JIEKIUH, | JONOJIHUTEIbHAS
MPAKTUYECKUE 3aHATHSI, CECMUHAPCKUE JIuTeparTypa, 3amaHus 1o
No Tema (Pa3nen) 3aHATHUSA, TabopaTOpHBIE paboTHI, pexomMeHryeMast CaMOCTOATEIILHOU
o/ camocTosITeNbHasl padoTa U TPYAOEMKOCTh CTyJIEHTaM paboTe CTyAeHTOB
(B yacax) (Homepa u3
CIIHCKA)
JIK Kontpons | JIP CP
1 2 3 4 5 6 7 8
1. | Pasznen 1 KBanrtosnie 2 4 4 N3yunth
3aKOHBI ypaBHEHUSA
Y MHEPO [Ipenunrepa, ero
CTPYKTypa MaTepuajoB BOJIHOBYKO  IIPUPOAY.
OOBsACHUTH BOJIHOBOH
XapakTep IBUKEHUS B
MUKPOMHpPE MU  €r0
IIPOSIBJIEHUE Ha
rmporeccax B TBEPIAOM
Tene
2. | Pazmen 2.ArtomHuas MesxaToMHOE 2 4 4 [1] cc22-. 52 3Hast pa3Mepbl
CTPYKTYpa TBEPIBIX B3aUMO/ICHICTBUE. aTOMOB U UX
TEN . Kpucrannnueckas BaJICHTHOCTD,
CTPYKTypa MPEAJIOKUTH TUIIBI
Kpucrannnueckue KPUCTAJIIINYECKON
CHUCTEMBI 1 pEeLIeTKN 1
IPOCTPAHCTBEHHBIE BO3MO>XHOCTb TBEPJBIX
pemeTku pacTBOpOB
Kpucrannnueckue
CTPYKTYpbl METAJJIOB
Kpucrannnueckue

CTPYKTYpbI KEpaMHUECKUX
MaTepHaJoB




Kpucrannnueckue
CTPYKTYpPBI IOJTUMEPOB .
. Manekcel
KpHUCTaorpadu4eckux
IJIOCKOCTEN U
HaIpaBJICHUN
[IpencraBnenue
OPUEHTALIMIA:
crepeorpadudeckas
MPOEKIUs
DKCIEpUMEHTAIIbHbBIC
KpHUcTaiorpaduyeckue
3akoH bparroe—Bynbda
PenTtrenosckue MeTOAbI
DJIEKTPOHHAS
MHUKPOCKOIIHUS
Kpucramnorpadpudeckue
TEKCTYPBI

Paznen 3. JledexTs B
KpUCTAIIIAX .

Toueunsie nedeKxThI
Tumel TOYSUHBIX
TepmoguHamuka
TOYCYHBIX
DKCIEPUMEHTAIIBHOE
JIOKa3aTeIIbCTBO
CYIIIECTBOBAHUS TOUCUHBIX
['eomeTpus nucnokarui
Mertoasl 0OHApYKEHUS
Me:x3epeHHbIE TPAaHULIBL.
TepMuHomOTHS U
onpeeraeHus

ATOMHas CTpYKTypa
MEK3EPEHHBIX TPaHUIL
MasoyriioBbie rpaHULIbI

52

[1] cc. 22-

N3yunts 1o
JIEKIUSAM U JIUTEepPaType
METO/Ibl UCCIIeI0BAaHUS
ne(eKToB KpHucTaiia.
CrenaTtes nOKJIaI Ha
koHtpose CP.




BricokoyrnoBbie rpaHUIIBI
@Da30BbIE TPAHULIBI
Knaccudukamnms dazoBbix
TPaHUII .

Paznen a 4. CrutaBsl CrpoeHue [1] cc. 22-. | W3yuuTh 1O JEKIUAM,
TepMmouHaMuUKa CIJIaBOB 52 CTIPAaBOYHUKY XMMHKA,
TBepnbie WHTEPHET pecypcam

HNuTepmerauinyeckue BJIMSIHUE PACTBOPOB
COCIMHEHUS ME/IM Ha CBOMCTBa
OOmue YyrnopsimoueHHBIC ATIOMHUHHUS U
TBEP/IbIC NPEUIOKUTh
da3bl XUMUYECKHUX TEXHOJIOTHIO
COCMHEHUI W3TOTOBIICHHS MEJTKO
@da3bl C BBICOKOH THACTIEPCHOTO MEAHOTO
TUTOTHOCTBIO YITAKOBKH MOPOIITKA JIJISt
OnexTponnbie (asbl ((haswl «3alleYBaHUS» OJI0Ka
FOM-Po3epn) HApos /1B3
MHOroKOMIOHEHTHBIE
CHCTEMBI

Pazpen 5./uddysus | OcHOBHBIC 3aKOHBI [1] cc. 22-. | W3yuuth ypaBHCHHS
nuddy3un 52 muddy3um u
Koapdpuument nudpdys3un pacuuTaTh Ha
AToMHUCTHYECKUI KOMIIBIOTEPE,
Mexanu3M auddys3un B UCIIONb3Ys
TBEPJIOM Telle MaTeMaTHYECKUE

Koppensnuonnsie

3 dexTh

Xumnueckas nuddysus
TepMoauHaMU4eCKU

daxTop

Huddysus o
MEXK3EpEHHBIM I'DaHULIAM

Juddy3us B HemeTammax:

CUCTEMBI, CKOPOCTh
nuddy3uu meau B
ATIOMUHHH B
3aBUCUMOCTH OT
TEMIEPATYPHI.




HOHHBIC ITPOBOJJHUKH

Paszgen 6.
MexaHndeckue
CBOMCTBA MaTepUajoB
U CBIPbS

OcHOBBI TEOPUH
YIPYTrOCTH

Kpusas

MexaHn3MBI TNIAaCTHYSCKOM
nedopMaruu
Kpucramnorpadpuyeckoe
CMEUIEHUE PH IBUKCHUU
JIHCIIOKAIIN

. Mexanndeckoe
Kputnueckoe
pa3pelieHHoe HanpsHKeHUE
CIBUTra

3akou [IIMunra
JlucnokammuoHHas MOJIENb
KPUTUYECKOTO
pa3peneHHoro
HaIpsKEHUS

Ynpyrue cBoiicTBa
BzaumoneiictBue
YCJIOKAIAI

Tepmuuecku
aKTHBUPOBAHHOE
NBIKEHHUE OUCIIOKAIUH.
YnpouHnenue
rpaHEIICHTPUPOBAHHBIX
MOHOKPHUCTAJIOB TIO]T
Harpy3Kou

['eomerpus nedopmaruu
JlucnokaimoHHbIe MOJETH
YIPOYHEHHUS PACTSIKEHUEM
. ducconuanus
nuciokanui. [IpoyHocTs u

52

[1] cc. 22-

N3yunts
CaMOCTOAITEIIBHO TEMY
«MaKCBeJIJIOBCKHE»
JKUJIKOCTH U
MPEIIOKUTh
TEXHOJIOTHIO TPOTOHKHU
BSI3KOI MacchlI 110
TpyOe. B memsx
n30eKaHUs HaTUIIaHUus
Y OTBEp/IE€BaHUS MacCChl
Ha CTEHKaX TPYOBI.




nedopmarius

MOJINKPUCTAIIIIOB

MexaHu3Mbl YIPOUHEHUS
Y1pouHeHue TBEPIbIX
pacTBOpPOB.
Hucniepcuonnoe
YOPOUYHEHUE YTPOYHEHHUE
IIPU BBLACICHUN BTOPOU
dazbl.

BpemeHnHas 3aBucuMocTb
CBepXIIaCTUYHOCTb:
3aBUCHUMOCTD HaIPSKEHUS
TEKYYECTH OT CKOPOCTH
nedopmaruu . [Ton3ydecTsb

Heynpyrocts u
BA3KOCTHAsI YIPYTOCTh

Paznen 7.Bo3sspar,
pEeKpUCTAIIN3AIHS,
pocT 3epeH

[Ipoteccr 06paboTKH
MeTajuIoB. TepMUHOIOTHs
DHepreTuka
JHedopmarmonnas
Bospar
3apoplieoOpa3oBaHue

. Murpanusi Mex3epeHHbIX
TPaHHUII .

. Kunernka nepBu4Hoit
PEeKpUCTATUIN3ALUN
Pexpucramnuzannonnas
auarpamma
Pexpucrannuzanus B
TOMOTEHHBIX
Pexpucramnuzanus B
MHOT0()a3HBIX

. HopManbHblii pocT 3epeH

52

[1] cc. 22-

PccunTath ckopocTh
KPUCTAJUTM3ALUU U3
pactBopa
OMPEJIETICHHOTO
BEIIECTBA MPHU
3aJlaHHOM
TeMIIepaType u
JABJICHUU. DHEPruio
aKTUBaIlNU HAWTU B
CIIPaBOYHHUKE XUMHUKA
B AJICKTPOHHOM

pecypce




JIMCKpeTHBIN POCT 3€peH
(BTOpHYHas
PEeKpUCTAIUIN3aLNS
JnHamuueckas
PEeKpUCTAIUIN3aLNs
PexpucraimsanuoHHble.
Pexpucrannuzanus B

HEMETAIUTHYECKHUX
Marepuaiax

Paznmen 8. Kunxoe [1] cc. 22- N3yunth Teopuro

3aTBepieBaHueE . 3apopsieodpa3oBaHue B 52 CKOPOCTH

TBepAoH ¢aze

Poct kpucraninos ®@opma
KpHUcTasia

ATOMHBII MEXaHU3M
pocTa KpUCTaJLJIOB
. Poct kpucranion B
pacruiase.
Kpucrannmzanus 4ncThIx
METaJIOB.
Kpucrannuzauus criaBoB
Kpucrannuzauus
3BTEKTUYECKUX CIUIABOB
MHuKpPOCTPYKTYypa JIUTBIX
00pasIos .

HedexTol, 00yca0BICHHbIE
KPHUCTAJUIM3aLNEN .
beicTpas 3akanka
METAJVIOB U CILJIaBOB.
3aTBepieBaHUE CTEKOJ U
MOJINMEPOB.

HoHHBIE KpUCTAILIIBI U
CTEKJIa

KPUCTAJUIN3AIUH B
3aBUCHMOCTH OT
TEMIIepaTyphl U

JIaBJICHUS U
poAyMarth, TJe U KaK
B TEXHOJIOTUH
KEpPaMUKH, METAJJIOB U
HOJIMMEPOB MOXKHO
UCTOJIb30BATh 3TU
3HAHHUA.
[TocTpouts rpaduku
CKOPOCTH
HOJMMEPHU3AIIH
HOJIMATHIICHHU U
HOJIUIIPOITUIICHA.




IToumepsbl

9 | Pazgen 9.®Pa3oBble YucThie MeTaIIbI [1] cc.310 Nzyuuth Qazobie
MepPEeX0/Ibl B TBEPIOM HNuddy3rnoHHbIN 333 JMarpaMMel.
Tene KOHTPOJIb (pa30BBIX [IpuBeneHHbIC B

O6mast kmaccuduKanms . yueOHuke [1] u
TepMoanHaMuka Cnenarp aHanu3 st
paznoxxeHus NPUMEHEHUS 3HAHUHU B
3aponplieodpazoBaHue 1 POEKTUPOBAHUU
CIIMHOAJIBHBIN pacnaj HOBBIX TEXHOJIOTHH.
MeractabuiabHbIe (a3bl . Crenarb gokiaag Ha
Crapenue Kontpone CP
Kuneruka pocra yactun

BBIZICIISIONICHCS (ha3bl

DBTEKTOMIHBIN pacnaj u

JTUCKPETHBIE BBIJICICHUS

MapreHcuTtHbIe

IpEeBpaICHUS

IIpakTrueckue

PUMEHEHUS

. BTII-auarpammel

TexHomornueckas

BaXHOCTh MapPTEHCUTHBIX

MIPEBPAILICHUI: IPUMEPDI

10 | Pazpmen 10. OCHOBBI TEOpHH [1] cc. 337 | U3yuuts no yueOHUKY
dusnyecKkrue CBONCTBA | 3JIEKTPOHHOTO CTPOCHUS 376 [1] meToas!
MaTepUajoB Mexanunueckue u UCCIICTOBAHUS

TEIIOBbIE (bu3NYeCKUX CBONCTB
TennonpoBogHOCTH MaTepHUaJIOB.
DJIEKTPUYECKUE CBOMCTBA

[IpoBoaHuKH,

MOJIYTIPOBOHUKHU U

U30JISITOPBI

. [IpoBOIMMOCTH METAJIIOB




. Monenn
3JIEKTPONPOBOAHOCTH
CBepX1poBOANMOCTD
MarnuTtHble CBOMCTBA
Jva- v mapamMarHeTusm .
deppoMarHeTusm
OnTnueckue CBOWCTBA .
Cset OtpaxkeHue ot
METaJUTMYECKUX
nosepxHocren. M301aTophl
Okpacka

[Tornomenue
DOTONPOBOAUMOCTh
JIromuHecneHuus .
[Tpumenenus .

Bcero yacos:

24

36

36

48




[punoxenne Ne 2

PeliTHHT — IVIaH AMCHUIIJIAHLI

b1.B.1.01 ®dusuko-xuMus MaTepuaIoB

HarnpasieHue/crenuaibHocTh_22.03.0IMarepuaioBeieHue U TEXHOJIOTUH MaTEPUAIIOB

Kypc _4_,cemectp 7

Buabl yueOHoil aesitesbHOcTH | bam 3a Yucno basel
CTYIEHTOB KOHKpPETHOE | 3aJlaHUi MunumanbHblid | MakCUMaTbHBIN
3aJlaHue 3a CEMECTP
Moayas 1
Texkymmii KOHTPOJIb
1. JTabopatopnass pabora 4 4 8 16
2. KkoHTpOJIb 3 6
Py0e:xHbIil KOHTPOJIb
1. ITuceMeHHas KOHTPOJIbHAS 5 1 3 5
paborta
Moayas 2
Texkymmii KOHTPOJIb
1. JTabopnas pabota 4 4 8 16
2. Kontpoip 3 6
Py0e:xHbIil KOHTPOJIb
1. ITuceMeHHas KOHTPOJIbHAS 5 1 3 5
paborta
Moayasb 3
Texkymmii KOHTPOJIb
1. JlabopaTopnas pabora 4 2 4 8
2. KonTponb 3 3
Py0e:xHbIil KOHTPOJIb
1. ITuceMeHHas KOHTPOJIbHAS 5 1 3 5
paborta
IoompureabHbie 0B
1. Cryaendeckast oJuMmuaaga 5 10
2. Ilybnukarus cratei 5|10
3. Pabora co mkonbHUKaMH 5 10
(KpY>XKOK, KOHKYPCHI,
OJIUMITHA/TBI)
4.Y4acTte B TOCTAaHOBKHM HOBBIX 5 10
71a00paTOPHBIX pabOT
IMocemaemocTh (6a/151b1 BBIYUTAIOTCS U3 0011l CYMMBI HaOpPaHHBIX (AJJIOB)
1. Ilocemenue 0 —6
JIEKIIMOHHBIX 3aHITUI
2. Tlocemenue 0 -10
MPAKTUYECKUX
(ceMHHAPCKHX,




71a00paTOPHBIX 3aHATHIA)

HTOroBb1ii KOHTPOJIb

2. DK3ameH

30




