HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 10D EfiepasiEade rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

10730ffe6bled 0y A6 ita M LHEH Hee lenoBaTebCKkMii TeXHOIOr MY ecKuii yuuBepcurer «MACuC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

TexHO0J0rus M UHCIOJIb30BAHHE YIJIEPOAHBIX

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpoduis
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIE 3aHATH 12
caMoCTOsITeNbHAs paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruit vy | PO Hroro
Jlexnuu 6 6 6 6
IIpakTuyeckue 6 6 6 6
Uroro ayn. 12 112 |12 |12
Konrakrnas pabora 12 |12 |12 |12
Cam. pabora 123 1123 1123 | 123
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 144 1144 | 144 | 144




IIporpammy cocraBum(u):
Ilemyxos B.H.

Pabouas mporpamma
TexHoJi0rus M HCNOJIb30BAHME YTJIEPOIHBIX MATEPHAJIOB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yauBepcutet « MU CuCy» o nampasnenunio moarotoBku 18.03.01 Xumudeckas TexHouorus (ypoBeHb OakanaBpuata) (MIpUKas oT
25.12.2017 r. Ne Ne 857 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpasnenue noaroroBku 18.03.01 Xumudeckas TexHonorus [Ipoduias. Xumudeckas TEXHOIOTHS TPUPOTHBIX SHEPTOHOCUTENEH
U yriepomaHbIX Matepuanos, 18.03.01 18 XumTexuomorus IIpl 3aou 2020.plz.xml , yrBepxaerHoro YuensM coBetoM ®I'AOY
BO HUTY "MHCuC" B cocrase coorBerctBytomei OIIOIT BO 21.05.2020, mpotoxon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenue moarorosku 18.03.01 Xumudeckas texaomorus [1podmms. XuMudeckas TEXHOIOTHS IPUPOTHBIX SHEPTOHOCUTEICH
U YITICPOIHBIX MaTEpHaJIOB, , yTBep)KIeHHOH YueHsM coeToM @T'TAOY BO HUTY "MUCuC" 21.05.2020, mpotoxon Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PykoBomutenb noapasaencHus K.¢.-M.H., noueHT [tonTep J1. A.



1. HEJIX OCBOEHUA

1.1 | oBnageHue nepBUYHBIMU 3HAHUSI M YMEHUSIMU B 00J1aCTH BBICOKOTEMITEPATYPHBIX XUMUYECKUX TEXHOJIOTUH YIIIepOIHBIX
MaTepHasoB.

1.2 | 3amaun:

1.3]- N3YYUTHb TCOPETUUCCKUE OCHOBBI XUMUYCCKUX TEXHOJIOTHI YIJIE€POAHBIX MAaTECPUAJIOB,

1.4 | - HAyYUTh NPUMEHSTH 3HAHUS B MPOIECCE PEIISHHS 3a7a4 B 00JaCTH MPOU3BOJICTBA YIIIErpa(UTOBBIX MaTEPHUAIOB

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM INIPOT'PAMMBbI

Bbaoxk OIT: b1.B

2.1 TpeGoBanus k Hpe,[lBaIPMTeJ]LHOﬁ NOJAroTOBKe 00y4aroerocs:

2.2 JAucuunianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 |T'ocynapcTBeHHas HTOTOBAas ATTECTALUSA

2.2.2 | Aucuurumasl nio Beibopy b1.B.JIB.1

2.2.3 |Merponorus, cTaHIapTU3AIMS U CePTUDUKAIIHS

2.2.4 | KypcoBasi Hay4yHO-HUCCIIeZIOBaTeNIbCKas paboTa

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMU
KOMIIETEHIIUSIMH

IIK-3.2: I'0TOBHOCTBIO IPOBOAUTH CTAHAAPTHBIC H CePTH(HUKANMOHHbIC HCIILITAHUS MATEPHAJIOB, U31e/IH U
TeXHOJI0TH4YeCKUX NMPOoLeccoB

3HaTh:

TIK-3.2-31 ocHOBHBIE IOKA3aTENU, OCHOBHBIE METOIUKHU IPOBEACHUS aHAIN3a, CTAHAAPTHI [0 ONPEACICHUIO IapaMeTPOB KauecTBa
yIIIerpaUTOBBIX MaTEPUAIOB

IIK-1.4: Cnoco6HoCTbIO NPUHUMATh KOHKPETHbIC TEXHUYECKNE PELICHUSA TNIPU pa3paﬁoTKe TEXHOJOTHYE€CKUX MPOLECCOB,
Bblﬁl/lpaTL TEXHHYECCKHE CPeACTBA U TEXHOJOIHH € YH€TOM 3KOJOIMICCKHUX MoCJaeACTBUIN UX NPpUMECHCHUSA

3HaTh:

I1K-1.4-31 ocHOBHBIE 3Tamnbl 1 00J1aCTU IPUMEHEHHUS IPOM3BOACTBA YIIIErPa(QUTOBBIX MATEPHAIIOB

IIK-3.2: I'oTOBHOCTBIO NpoOBOAUTHL CTAHAAPTHBLIC U CepTl/I(l)I/lKa].II/IOHHbIe HCHBbITAHUA MATEPUAJIOB, HU3eJIUi 1
TEXHOJOTHYECKHUX MPOIIECCOB

YMmerb:

[IK-3.2-V1 npeaoxkuTh HOBbIE TOKa3aTeNN Ka4eCcTBa, HOBBIE METO/bI, MPUHLUIHUAIBHBIE CXEMBI AT OLIEHKH KauecTBa
yrierpapuTOBEIX MaTEepHaIOB

IIK-1.4: Cnoco0HOCTHI0 NPUHUMATH KOHKPETHbIE TEXHMYECKHE PellleHUs MPU pa3padoTKe TEXHOJIOTHYEeCKHX MPOLECCoB,
B])lﬁl/lpaTb TEXHUYECCKHE CPEeACTBA U TEXHOJOIHH € YY4€TOM IKOJOIMYECKUX HOCJ]C}ICTB]/Iﬁ HX MPUMEHCHUSA

YMeTh:

ITK-1.4-Y1 u3MeHATH cXeMy IPOU3BOJICTBA YIIIETPA(PHUTOBEIX MAaTEPHAJIOB B 3aBUCHMOCTH OT TPEOOBAaHHH K Ka4eCTBY TOTOBOI
MIPOAYKIIHU

[1K-1.4-Y?2 BBIONpaTh Ka4eCTBO yriaerpadguTOBBIX MATEPHATIOB B 3aBUMCHMOCTH OT 00JIaCTH IPHUMEHEHHS, IPETI0KUT
HAIOJIHUTEIH AT IPOU3BOJCTBA YriIerpaUTOBBIX MaTepUAIOB

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Illpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI U pecypcsbl padoTsI

Pa3nen 1. Xumuveckas
TEXHOJIOTHS KaK NMpeaMeT
u3ydyeHus.CoipbeBasi 1
JHepreTuyeckas 0aspl
XUMHYECKOH
TMPOMBIIIJIEHHOCTH.




1.1

XTYM kak npeamer
nzydyenus. Hampasnenus
WCTIOJIB30BaHMSI YIIIEPOTHBIX
MatepuainoB. CeIppeBast 1
sHepreTuyeckas 6asbl
XUMHUYECKOMN
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTarnbl TEXHOJIOTHH
HCIOJIb30BaHus Y M.
ITpoGiremer pecypco- 1
SHEpProcOepekeHIs Ha
COBpPEMEHHOM

sTane. XapakTepucTUuKa
YM.CoBpemeHHbIE
TEXHOJIOTHH B IPOU3BOCTBE
YIJIEPOAHBIX

MarepuaiosB. /JIex/

JI1.2J13.1
€|

1.2

XTYM xkak npeamer
n3ydyenus. Hanpapnenus
WCTIOJIb30BAaHUS YIIIEPOIHBIX
MaTepuaioB. CblpbeBas U
SHepreTHyecKas 6a3bl
XUMHYECKOHN
IPOMBIIITIEHHOCTH. OCHOBHBI
€ 3Tarbl TEXHOJIOT U
WCIOJIb30BaHus Y M.
[Ipobnemsl pecypco- u
SHeprocOepeKeHIs Ha
COBPEMEHHOM
staneXapakrepuctuka YM u
cBszyronux. CoBpeMeHHbIE
TEXHOJIOTHH B IIPOU3BOJICTBE
YIJIEPOAHBIX

MaTepuaios /TIp/

JI1.2J13.1
92

BuptyanbHbl
I ThIOTOpHAI

13

[TepcrieKTHUBHBIE TEXHOIOTHH
IO TIPOM3BOJICTBY
HAaHOMATEPUAJIOB.
Hcnonp3oBanue
HaHOYTJIEPOIHBIX
MaTepHaioB B

menunuae. /Cp/

JI1.1J13.1
€]

14

MupoBble TEHAEHIIUU B
Pa3BUTHUU TEXHOJIOTUN
HCIIOJIB30BAHUS K
nepepabotku YI'M u
YM. /Cp/

JI1.2J13.1
Ol

1.5

TexHonorust QymiepeHos.
Crexiioyriepon 1 00macti
ero ucnoin3oBanus /Cp/

JI1.2J13.1
€]

1.6

Hosble HanpaBieHus B
KCIIOJIb30BaHNU YM B
Ka4yeCTBE CMA30YHBIX IS
MAIlIUH 1
Mexanu3moB.IIponsBoacTso
BOJIOKHUCTBIX YIJIEPOIHBIX
MartepHaios. /JIex/

JI1.2J13.1
€|

1.7

[Torck HOBBIX BUIOB
HCXOJIHOTO CHIPBS LIS
npousBoacTBa YM /Cp/

JI1.1J13.1
€|

1.8

Vcrionp30BaHMS TAKEITBIX
HEPTSHBIX OCTATKOB B
Ka4eCTBE ChIPbS B
npousBoactee YM /Ip/

JI1.2J13.1
24

Bupryanbnsl
1 ThIOTOpHAI




1.9

[ToaroroBka K nMpakTU4ECKUM
pabotaM, mpopaboTKa
KOHCIIEKTA JIEKIIUH
YMmaciauBaHue MIUXTH U
TEPMOIIOATOTOBKA, KaK
croco0 yBeTHUCHHS
MIPOU3BOUTEITHHOCTH
YCTaHOBOK IlepepaboTKU
VI'M.

/Cp/

10

JI1.2J13.1
€|

Pazpen 2.
I[MoaroroBUTE/ILHBIE CTATHH
TMOJIy4eHUusl
yrierpaguToBbIX
matepuaios (YI'M).

2.1

ITponecce! npokanuBaHus
YM.

ITporecchl cMenMBaHUA
IIpOKaJIeHHbIX YM co
CBSI3YIOIL[IIM.

IpeccoBaHue cMEIIaHHBIX
MarepuaioB. Vcrions3oBanne
MaTepUasIoB B sIEPHOU
HPOMBIIICHHOCTH.
CoBpeMeHHOE IPOU3BOJICTBO
YTI'M.IIporecc oGxura
CIIPECCOBAHHBIX «3EIEHBIX
3ar0TOBOKY.
TepMOXIMMIYECKHE TTPOIIECCH
pu oOxwre.

Ipouecc rpaduranmu YT M.

/J1ex/

1.2
010323334

2.2

ITponeccs! npokanuBaHus
YM.

ITpoueccel cMemMBaHus
IIpOKaJIeHHbIX YM co
CBA3YIOLIMM.
ITpeccoBanue cMelIaHHBIX
MaTepuaoB.

Mp/

JI1.2J13.1
€

Bupryanbubl
i ThIOTOpHAI

23

[MepcriekTHBHEIE
HarpaBICHHs
SHEProcOepeKeHNs B
texHosorun YI'M /Cp/

10

JI1.1J13.1
010203354

24

HoBrie MeTOBI B TOATOTOBKE
CIIPECCOBaHHBIX

n3nenuii. Karanutuaeckoe
JIelicTBHE MpUMece U
J00aBOK Ha Mporiecc
rpaduranun. /IIp/

JI1.1J13.1

2.5

PanmonansHoe
UCIIONIb30BaHUE
SHEPreTHYECKUX PECYpPCOB.
B03MOXKHOCTB yTHIIN3a1UH
TBEP/BIX OBITOBBIX OTXOIOB B
00>KUTOBBIX KaMepax.
VTunusarus Teria, Ipu
obxure YM. Ilytu
MOBBIIICHHS
9HeprodHHEeKTHBHOCTH
MOJrOTOBUTENBHBIX CTAUI
npousBojacTBa YI'M.

/Cp/

20

JI1.2713.1
94




Pa3nen 3.

Tepmoxumuieckue
npoiecchl MPOU3BOACTBA
YI'M.

3.1 XapakTepucTHKa MUPOBOU U 3 16 JI1.2J13.1
pPOCCUICKOH 2132053 54
MIPOMBITIIJICHHOCTH
nponsBojcTea YI'M. /Cp/

3.2 [Iyru MmonepHuzanuu 3 16 JIT.1J13.1
npousBoactea YI'M. /Cp/ 21323354

33 Hosble xumuko- 3 12 JI1.1J13.1
TEXHOJIOTHYECKHUE METO/IbI 013233 54

3aIIUThl OKPYXKAIOLIEH
cpenpl. Y THUIN3auus U
00€e3BpeKMBaHNE TBEPABIX U
XKHIKAX OTXO/IOB B
npousBojcTee YI'M. /Cp/

34 CMomnoneperoHHbIe HeXH. 3 12 JI1.1J13.1
Bunbt u crioco0Ob! omydeHust 215253 D4
KaMEHHOYTOJIFHOTO TIEeKa.
IMpon3BoacTBO TPahUTOBBIX
cTeprkHei, TpeboBaHus K
Ka4ecTBY MaTCpPHAJIOB.
KoHcTpyKIMK cOBpeMEHHBIX
rpadUTHPOBOYHBIX

neueit. /Cp/

35 /Dx3amen/ 3 9

5. ®OHJ OIEHOYHBIX MATEPUAJIOB

5.1. Bonipocsl 1511 CaMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bompocsr k sx3ameny (IIK-1.4 31,I11K-3.2 31)

1) TexHomormueckas cxema MpoOU3BOACTBA yriaerpaduTOBEIX MaTepuanoB. HazHadeHue KaXka0H U3 CTaui.

2) CeoiicTBa yriaerpaduToBsIX MaTepraioB. OCOOCHHOCTH KPUCTAUIMYECKON pemieTku rpadura. Obnacts npuMeneHus Y1 M.
3) Ipobnenne marepuanon. O00pyaoBaHKe MPEABAPUTENLHOIO M OKOHYATENbHOTO ApodieHus. Koaddunuent s dhextuBHOCTH
TPOXOYEHHSI.

4) Ilponeccs! npoTekaromye npu npoxamuanuu YI'M. O6opynoBaHue Al IPOBEACHHUS IPOKAIUBAHUSL.

5) Ctanus cMeleHus MaTepruanoB. Buasl cMECUTENBHBIX MALIMH, IPOLECCH], IPOTEKAIOLINE IIPU CMEILIEHHH.

6) TpeboBanus, IpebABIIEMbIC K CBA3YIOIINM MaTepHaiaM. BEIOop 1 moaroroska cesasyrommero. HazHaueHne CBA3YIONIX
MaTepHaoB.

7) Ipoueccol npeccoBanus U yruioTHeHuUst. OO0pyaoBaHME A1 IPECCOBAHUS U YINIOTHEHHUSI.

8) O06xwr yriuerpagUTOBEIX MaTepHalioB, (haKTOPHI BIUSIONIHE Ha poriecc. [IpenHasnadenne ctagun ooxura. O00pyIoBaHUS IS
obxura YI'M.

9) IlpuroToBneHue MEKTPOIHON Macchl. TpeGOBaHUS K CBA3YIOIIUM U TBEPIOMY CBHIPBIO.

10) Ilpennaznauenune npouecca rpadurannu. Ctagun npespamenuii YI'M B npomnecce rpadurauu.

11) Brusane pa3nigHbIX GakTopoB Ha mpomuecce rpadutarm. O6opynoBanue rpadUTHPOBOYHBIX IIeX0B. OnperneneHne TOUKN
OKOHYaHHUS MPOoIIecca TpadUTAIHH.

12) Buns! gedeKTOB KPUCTAILTMYESCKON pemeTkd rpagutoB. OnpeneneHue BO3MOKHOCTH IpaUTallii UCXOIHOTO CHIPBSL.

13) AnTparur, He(hTSIHON KOKC, KAMEHHOYTOJIBHBIA KOKC, CaXka, rpaduT, KAMEHHOYTOJLHBIHN MK U He(TIHOM MeK KaK ChIPbe ISt
npon3BojicTBa YI'M. OcoOeHHOCTH IPUMEHEHNS, CBOMCTBA M TIPeJHA3HAUCHNUE.

5.2. IlepeyeHsb padoT, BLINOJIHAEMBIX 110 JUCHHMILINHE (Moay.10, npakTuke, HUP) - 3cce, pedpepaThl, npakTHUECKUE H
pacueTHo-rpaduyeckne paéoThl, KYPCOBbIe PA00ThI, IPOEKTHI U 1P.

[Tpumepnsbie Temb! pedeparoB(I1K-1.4 31,I1K-3.2 31)

1) Ucnionp30BaHme yriepoaHBIX MaTEPHaIOB B XHMIYECKOM IIPOU3BOJICTBE.

2) Mcnone3oBaHue yriIepoJHBIX MAaTEPUAIOB B AJIEKTPOHHKE.

3) Hcnonp3oBaHue yriaepoAHbIX MaTEpHAIOB B TEIUIOTEXHUYECKOM 000pYIOBaHHH.

4) YriepoHble HAHOMaTepUAIIbI.

5) Mogenu cTpoeHHs TBEPIBIX TOPIOYNX HCKOMAEMBIX U IIPUPOIHOTO rpaduTa.

6) Moudurupyromue 106aBKU, H3MEHSIOIINE TIIACTHYHOCTD CBA3YIOIIETO.

7) Metobl yrpaBieHHs: CBOHCTBAMH KOHEYHOTO NPOAYKTA MPH 00XKHUTe U rpadUTAlNK YIIIEPOAHBIX MaTEPHAIOB.
8) [Ipon3BOCTBO UTOIBYATOTO U AIEKTPOAHOTO TIEKA.

9) IIpon3BOACTBO TeXHUIECKOTO yriaepoaa. O0opynoBaHIe U TEXHOJIOTHUYECKAs CXeMa MPOU3BOJICTBA.
10) [Tonmy4eHne UCKYCCTBEHHBIX aiMa30B

11) Mcnonp3oBaHue yriaepoaHbIX MaTEPHAIOB B 3JIEKTPOIHEPTETUKE.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)




DopMoii TPOMEKYTOUHOM aTTECTAIMU 110 TUCLUIUIMHE SBIISIETCS IK3aMEH.

Hioke npencrasien odpaser Ouiera it 9K3aMeHa, IPOBOAUMOTro B YCTHOI (hopme.
MUWHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3SOBAHU S POCCUMCKOM ®EJIEPALIUN
DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKISHNE BBICIIIETO 00pa30BaHUS
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKMIA TEXHOJIOTMYECKHI YHUBEPCUTET
«MUCuC»

HOBOTPOMILIKUI ®UTAAIT

Kadenpa MareMaTuKy 1 €CTECTBO3HAHUS
BUJIET Ne O
Jucnuiuinna: « TexHOJIOrus U UCIIOJIb30BaHKE YIJIEPOJHBIX MaTEPUAIOB)

Hamnpasnenue: 18.03.01 «Xumuueckas TEXHOIOTHS»
Dopma 00yueHuUS: 3a09Has

1) CaoiicTBa yriierpadutoBeix MarepranoB. OCOOCHHOCTH KpUCTaJUIMYECKOH pemeTky rpadura. O61acTb MpUMEHEHUs
YI'M.

2) AHTpanuT Kak celpbe Ui npousBoactBa YI M. OcoOeHHOCTH IIPUMEHEHHUs, CBOMCTBA M NpEIHA3HAYCHUE

3) Craauu npespaiennii YI'M B nporecce rpaduTanuy.

TecroBble 3ananus npeactasieHsl B LMS Canvas o anpecy kypca https://lms.misis.ru/enroll/PKT6LB

TecToBble 3a1aHUS 1JIs TEKYILETO KOHTPOIIS 3HAHMUIA

IK 1.4

31

1. BcTaBbTe npoItyIieHHoe CJI0BO

Bce anekTposHbIe U 371€KTPOYroNbHbIE MaTepHaIbl B OCHOBE CBOCH

cozepxar , CBOHCTBA KOTOPOTO TTO3BOJIAIOT IPAMEHSATH €T0 IS H3TOTOBJICHUS IIHPOKOT0 aCCOPTUMEHTA U3AENNH, U3
KOTOPBIX IOYTH KaXIbIil BUX 00JaaeT cenupUIecKUMU CBOHCTBAMH.

2. CToumMoCTh l"pa(bl/ITI/IPOBaHHBIX SJICKTPOAOB , HO pacxoa B IBa—TpH pa3a , T. K. BbIIIC JOIIYCTUMasA CHJia TOKaA.

3. — CIIOCOOHOCTH MacChl U3MEHATH CBOIO ()OPMY O] BIUSHUEM

BHEIIHMX cril (6e3 00pa3oBaHusI TPELIMH U Pa3phIBOB) U COXPAHATH CBOIO

(hopMy Tociie CHATHS Harpy3Kd. ITO CBOMCTBO YCTaHABIMBACTCS CYOBEKTHBHO Ha OCHOBE PA3IUYHBIX (PaKTOPOB, T. K.
3aBHCHUT OT BHEIIIHETO ¥ BHYTPEHHET0 TPEHHUs, yIPYrOCTH MaTepuaa, aAre3HOHHBIX CBOHCTB, TEMIEPAaTyphl U T. 1.

Vi
1. KakoBa Benu4MHa IUCIIEPTUPYIOLIETO AABICHUS, BO3HUKAIOIIEro 1py BereHuBanuyu UCT
aKLENTOPHOro THma?

a) ~ 500 atm
6) ~2 at™

B) ~ 3000 atm
r)~0,2 atm

2. KakoBa nukHOMETpUYeCKas INIOTHOCTH MeHorpaduTa mno Boje?
a) 1 —2r/cm3

0) 2,26 t/cm3

B) 0,4 — 0,9 r/cm3

r) 1-51/n

3.TepMuueckast ycTOHIMBOCTD HUTpaTa TpadyuTa C yBEIMYCHHEM HOMEpa CTYIICHH:
a) pu niepexope ot I xo II Bo3pacraer, a moToM He H3MEHAETCS

0) He U3MeHsIeTCS

B) yOBIBaeT

T) BO3pacTaer

y2

1. YaenpHast OBEpXHOCTH IEHOTpauTa, TIOJIyIeHHOTO Ha OCHOBE Oucynbdara rpadura:
a) yBEIIMYHMBACTCS C HOMEPOM CTYNEHU

0) yMeHbIIaeTCs C HOMEPOM CTYHEHH

B) HE U3MEHSETCS

r) Bo3pactaeT mpu nepexoze ot I k III ctymenn, a moTom He U3MEHsIETCS

2. Tepmudeckasi yCTOHYMBOCTE HUTpaTa rpadura ¢ yBelIMIeHHEM HoMepa CTYICHH:
a) pu nepexope ot I xo II Bo3pacraer, a moToM He H3MEHSAETCS
0) He U3MeHsIeTCS




B) yObIBaeT

T') BO3pacTaer

3. Kakne XxapaKkTepHUCTHKH HMEIOT SKCTPEMANIbHBIA XapaKTep MpH HATIOITHEHUH?
a) MOAYJb YIPYTOCTH

6) mcppysms
B) TEeMIIEpaTypa CTCKIOBAHHUS

TIK-3.2
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1. brmxkaiiiee paccTosiHuE MEXAY aTOMaMH yIriiepojia, paBHOE CTOPOHE IIECTUYTOJIbHUKA, COCTABIISET:
0,142 am.

1,02 aMm.

0,0142 um.

0,144 am.

2.B y3nax cuimBKy 00pa3yrOTCs MPOCTHIC I(HUPHBIC TPYIITBI IPH OTBEPKICHUH:
a) aMMHaMHU

0) TpeTHYHBIMI aMHUHAMH

B) aHTHIApUIAMU

3. JlnHamudeckuie MEXaHWIECKUE NCITBITaHUS
a) yCTaJIOCTHBIE UCTIBITAHUS

0) TPEIUHHOCTONKOCTh
B)Ta30IpPOHUIIAEMOCTh

vi

1. K xakomy KJ1acCy COeJMHEHHH OTHOCATCS MHTEPKAIMPOBAHHbIE COEIMHEHUs Tpadura?
a) K COCMHCHNSAM BHEIPCHUS

6) x kIaTpatam

B) K MOHHBIM COJISIM

T) BEpHO a, O U B

2. KakoBa BenMuuHa AUCHEPIUPYIOLIETO JaBJIE€HUs, BOSHUKaroulero npyu sernenupanuu UCT
aKLENTOPHOro THma?

a) ~ 500 atm

6) ~2 at™

B) ~ 3000 atm

r)~0,2 atm

3. Kakue U3 nepednciieHHBIX (JaKTOPOB BIUSIOT Ha IPOYHOCTH IpadpuToBoit (ossru?

a) IpUpoJa MHTEpKaIaTa

0) HacbIHas TIOTHOCTH MeHorpaduTa

B) IJIOTHOCTH rpaUTOBOH (HOJIBTH

T) BCE TIEPEUNCIICHHBIC (PaKTOPEI




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepuu oreHK1 OTBETOB Ha SK3aMeHE, IIPOBOJMMOM B YCTHOH (opme

- OLIEHKA «OTIMYHO» BBICTABISIETCA CTYIEHTY, €CIIM YETKO C(OPMYIHPOBAH OTBET HA BONPOC OMIIETa, SICHO M3JIAararoTcs
OCHOBHBIE NOHATHS U TEOPETUYECKHE OCHOBBI; JJOTMYECKH COEAUHEHBI B €INHOE IIOBECTBOBAHUE TEPMUHBI, TOHATUS,
TEOPeTHIECKHe 0000IIEeHNsI, OTHOCSIINECS K PACKPHIBAEMOH TeMe; ecH 0e3 OMMOOK BEIITOTHEHO MPAKTHYECKOE 33/1aHHE;

- OLIEHKA «XOPOII0)» BBICTABIISETCS CTYAEHTY, €CIM YaCTUYHO c(hOpMyIHpOBaH OTBET Ha BONPOC OMIIeTa, M3IIararoTCs
OCHOBHBIE MOHSATHUS U TEOPETHYECKUE OCHOBBI; HEIOCTATOYHO JIOTHYHO COETUHEHBI B €HOE I0BECTBOBAHNE TEPMUHBI, TIOHATHS,
TeopeTHIECKHEe 0000IIECHNU, OTHOCSIIHECS K PACKPBIBAEMON TeMe; ecii 0e3 OIMOOK BBINOTHEHO MPAKTHIECKOE 3aJaHHE;

- OLIEHKA «yHOBJICTBOPHTEIBLHO)» BBICTABISIETCS CTYJACHTY, €CIM OTCYTCTBYET UETKO C(OPMyNIH-POBAHHBEINA OTBET HA
MOCTaBJIEHHBIH BOIPOC U SICHOE U3JI0KEHHE TEMBI; OTCYTCTBYET JIOTHUECKOE COSTUHEHHE B €IHOE TIOBECTBOBAHUE TEOPETUUECKUE
0000MIICHNST; OTBET (POPMYITHPYETCS Ha TPUMepax OBITOBOTO YPOBHS; MPAKTHYECKOE 33/IaHHE BEIITOJIHEHO C HEIOYCTaMH.

KpuTepun OIieHKH OTBETOB Ha SK3aMEHe, POBOAMMOM B AUCTaHIMOHHOI hopme B LMS Canvas
90 < IIpouent BepHbIx 0TBeTOB < 100 - OTIIMYHO

75 < IlpoueHT BepHbIX O0TBETOB < 90 - X0po110

60 < [IponeHT BepHBIX OTBETOB < 75 — yOBJIETBOPUTEIHHO

Kpurepnu orieHKH BBITTOTHEHHS JOMAITHEH pabOTHI:

1.TeopeTrueckue CBeICHNUS U3T0KEHBI B TOCTATOYHOM 00BbeMe, YETKO U MOCIEI0BATEIHHO

2.TeKCT B 3JICKTPOHHOM HJIH B ITEYaTHOM BHIE 0()OPMIIEH CTPOTO IO TPEOOBaHHSM.

3.Hcrionp3yroTcsi COOCTBEHHBIE ITPUMEPHI

4.MImeroTcs CKPUHIIOTHI U TNCTHHTH IPHIMEPOB

5.IIpoBeneHo onucanue mpolecca padboThl HCHONb3YeMBIX GyHKUUH, HopMyI1, onepaTopoB U 000CHOBAHUE UX IPUMEHEHUS
6./ crionp30BaHbl TECTOBBIC JaHHBIC M IPUBEICHBI PE3YIBTaThl pabOTHI MPOTpaMMEI ((aiina)

7.Bricokoe kadecTBO oopMiteHus pabOThI ¢ UCIIOIB30BAHUEM MTPABUIT OPOPMIICHHUS TEKCTA B TEKCTOBOM PEIaKTOPE
8.Mcrionb30BaHbl M yKa3aHbl HCTOUHUKH JTUTEPATYPhI

9.TekcT HanMcaH rPaMOTHO, CTUJIMNCTHYECKU BbIJICPKaH

Pabora olieHHBaeTCs 110 CIEAYIOIUM OTMETKaM:

OTMeTKa «OTIMYHOY» BBICTABISCTCS CTYACHTY, CCIIH:

- IaHBI UCYEPITHIBAIOIIIE 1 0OOCHOBAHHBIE OTBETHI HABCE MIOCTABJICHHBIE BOIPOCHI, TIPABHIBHO M PAIHO-HAIBHO BBIMOIHEHBI
NpPaKTUYECKHUE 3aJaHHs;

- CTYICHT CaMOCTOSTENBHO U MPABIIBHO PN MPAKTHYCCKUE 3a1a9H, YBEPEHHO, JIOTHYHO, OCIEI0BATEIBHO H
ApPTYMEHTHPOBAHO M3JIarall CBOE PELICHHE, HCIIOIb3Ys COOTBETCTBYIOLIYIO TEPMUHOJIOTHIO;

- B OTBETaX BBIJCISIIOCH [TIABHOE, BCE TEOPETUUECKUE TIOJIOKEHHUS YMEIIO YBS3bIBATHCH C TPEOOBAHUSIMY YCIIOBHS 3aIaHHS;

- NMUCbMEHHbIEC OTBETHI ObLIN YETKMMH M KPATKUMH, @ MBICIH M3JIarajluch B JIOTMYECKOMH I10CIIe10BaTeIbHOCTH;

- IOKa3aHO YMEHUE CAMOCTOSTENIBHO aHAM3UPOBATH (BAKThI, COOBITHUS, SBICHHS, TIPOLIECCHI B MX B3AUMOCBS3H U AHATCKTHICCKOM
Pa3BUTHH.

2. OTMeTKa «XOPOIIO» BBICTABIISIETCS CTYACHTY, ECIIH:

- JIaHBI MOJHBIE, JOCTATOYHO 00OCHOBAHHBIC OTBETHIHA IOCTABICHHBIC BOIIPOCHI, IPABHIBHO BBITIOJIHEHBI IPAKTHYCCKHE 3aIaHHS;
- CTYIICHT CaMOCTOSTEIBHO U B OCHOBHOM IIPABUJIBHO PEIINI IPAKTUYECKHE 3a1a4H, YBEPSHHO, JIOTHYHO, TOCIEAOBATENBHO U
apryMEHTHPOBAHO M3JIarai pelieHne, HCI0Jb3ysl COOTBETCTBYIOLLYIO TEPMUHOIOTHIO;

- B OTBETaX HE BCEr/a BBIIEIIOCH MIABHOE, OT/IEIbHBIC TTOJ0KEHHUsI HEAO0CTATOUHO YBSI3bIBAINCH C TPEOOBAHUSMH YCIIOBHUS
3aaHus, TIPU PEILCHUH IPAKTUYECKHX 3a/1a4 He BCEr/Ia MCIOIb30BAIHCH PALlOHATIBHBIC METOIbI PEIICHHS;

- OTBETHI B OCHOBHOM ObLIN KPATKHMH, HO HE BCEr/la YeTKUMHU.

3. OreHKa «y/IOBIETBOPUTENBHOY» BBICTABISIETCS CTY/ICHTY, ECIIH:

- IaHBI B OCHOBHOM IIPABHJIBHBIC OTBETHI HA BCE 3aIaHMHs, HO 06€3 TODKHOI TITyOHHBI M 000CHOBAHUSL, [IPH BBIMTOIHCHUH
HPAaKTUYECKUX 3aJaHMl CTYICHT UCIIONB30BAN IPSKHUN OIBIT M HE IPUMEHSUT HOBBIC METOIUKH BBINOJTHEHHMS 3aIaHHI;

- CTYAICHT B OCHOBHOM DEIIMJI IPAKTHYESCKHE 331a4H,JOIyCTHUII HECYIIIECTBEHHBIE OLIMOKH, CI1a00 apryMEeHTHPOBAJ PElICHHE,
HOYTH HE UCIIOJIb30BaJl COOTBETCTBYIOLIYIO TEPMUHOJIOTHIO;

- IIPM OTBETAX HE BBIAEISUIOCH TIIABHOE;

- NMCHMEHHBIC OTBEThI ObLIM MHOTOCJIOBHBIMH, HEUSTKUMH U 0€3 TOJDKHOM JIOTHYECKO# OCIIeI0BaATEIbHOCTH.

4. OueHKa «HEeyI0BIETBOPUTEIBHO» BBICTABIISICTCS CTY/ICHTY, €CIIH:

- CTYZICHT He YCBOMJI 3HAUUTEIBHYIO YacTh y4eOHOTO MaTepuaa, MMCbMEHHBIN OTBET He 000CHOBAaH, CKOIIMPOBAH, HET aHAIIH3a
PELLCHHUS 3a1a41 WIH HEe BBITOJIHHI PAKTUYECKHE 3aJaHus;

- CTYAICHT He Pl IPaKTHYECKYIO 3a/1a4y;

- UCIIBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

- HE MOJXKET apTYMEHTHPOBATh Hay4HbIC [TOJIOKCHHS;

- He (hOpMYNHpPYeT BBIBOJIOB M 000OIIICHHH.

6. YHEBHO-METOJJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JIMTEpaTypa




ABTOpBI, COCTaBUTENHU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.1 | C.H.Konokomns1ieB IIpupoanble 3HEProHOCUTENU U M., KJI "JINMBPOKOM", 2013,
YIIIEPOAHBIC MAaTEPUAITHI.
CocraB u cTpocHHE.
CospeMeHHast KIacCcuUKamus.
TexHOIOrus MPOU3BOACTBA U

IOOBIYH.
JI1.2 |H.JIL Conomoga, JI.A. XUMHYeCcKast TCXHOJIOTHS Kazans : U3marenscteo KHUTY, 2012,
XanmkoBa nepepaOboTKH HedTH 1 rasa : URL.: http://biblioclub.ru/index.php?
yueOHOe mocodue page=book&id=258408 (01.04.2015).
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3ariaBue bubmmoreka W3maTenscTBO, TOA, 371. axpec
JI3.1 | Cocr. B.H.Ileryxos. MeTtoauueckue yka3aHus K MI'TY um. H.I''Hocoga, 2005,
T.I'.Bonomryk nabopaTOpHBIM paboTam:

Meron.yka3anus K
1a00paTOPHBIM PabOTaM Mo
nuciuruinae "Teopetnueckue
OCHOBBI XUMHYECKOH
TEXHOJIOTHMHU TOIIJIMBA H
YIIIEpOIHBIX MaTeprasioB”

6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANIMOHHOH ceTu «UHTEepHET»

31 |Ilouckosas cuctema crateit https://www.mendeley.com/
3 Y 100HBI# caiiT, Ha KOTOPOM CHCTEMAaTHU3UPOBAHBI https://internet-law.ru
T'OCTsr
23 | Poccrannmapr WWWw.gost.ru
denepanbHOE TOCYIapCTBEHHOE OI0KETHOE https://new.fips.ru/
3 yupexxaenue «DenepanbHblii HHCTUTYT
MIPOMBILIICHHON COOCTBEHHOCTH» (TIOMCK IATCHTOB
PD)
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO ecCHOHAIBHBIX 023 JaHHBIX
i 1. model.exponenta.ru - — yaeOHO-METOTUUESCKUH CAHT O MOJICTMPOBAHHUH W HCCIICIOBAaHUN CHCTEM, OOBEKTOB,
: TEXHHYECKUX IPOIECCOB U (HM3UUCCKUX SBICHUH.
n2
3 2. mvtu.power.bmstu.ru - Ctatbu 0 Bo3mMoxHOCTIX [IK « MBTVY», onydnukoBaHHbIe Ha caiiTe model.exponenta.ru:
’ «IIporpammHBlii koMIUIEKC "MoenupoBaHue B TEXHUUECKUX YCTPOHCTBaX'"».
n.4
M.5 |3.xumuk.ru

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOIUXCA

IoaroToBka K MPOMEXYTOUHOH aTTeCTalMK 0 JUCUUILIMHE 3aKJIF0YaeTCs B M3y4eHUH TEOPETHYECKOI0 MaTepHalla o KOHCIEKTaM
JICKLHMH, HCTOYHUKAM OCHOBHOM U TOTONHUTEIBHOI TUTEPaTypBhl, BKIOYAs TEMBI CAMOCTOSTEIBHOTO M3yYCHHS, OPHEHTHPYSICH Ha
CIUCOK KOHTPOJIBHBIX BOMPOCOB [0 COOTBETCTBYIOLINM TEMaM.

[pu caMOCTOSATENEHOM H3YYEHHH MaTepralia PEeKOMEH/IYeTCsl 3aHOCHTh B TETPa/lb OCHOBHBIC [OHSTHSI, TEPMHUHBI, (HOPMYIHPOBKH
3aKOHOB, ()OPMYITBI M YPaBHEHHsI, BEIBOABI [0 W3ydaeMoit Teme. M3yderne mo6oro Bompoca He0OX0qMMO MPOBOJHUTH HA yPOBHE
CYILHOCTH, a HE Ha YPOBHE OT/CNBHBIX SBICHUI. DTO CIIOCOOCTBYET Ooee riy0oKOMY M IPOYHOMY YCBOCHHIO MaTepHaa.

B ciydae 3aTpyaHeHUs IpH H3Y4E€HUH AUCUMILIMHBI CIISyeT 00paIiaThes 3a KOHCY/bTalliel K npernoaaBaTento. Bee nekinonHbie
MaTepHabl, a Takke MpakTHIeckue 3aganus npuseneHsl B LMS Canvas mo aapecy kypcea https://Ims.misis.ru/enroll/PKT6LB

ITpoBenenue sk3ameHa:

DK3aMeH 110 JaHHOH JUCIUIUIMHE IPOBOIUTCS B YCTHOH (popMe TI0 SK3aMEeHAMOHHBIM OMIeTaM, KaX/bIil N3 KOTOPBIX BKIFOUAeT 2
TEOPETUYIECKHUX BOIPOCA U OJHO NMPAKTUUECKOE 3aJaHHE.

IToxazaTenu v KpUTEPUN OLIEHUBAHUS DK3aMEHa:

— Ha OIICHKY «OTJINIHOY (5 6ayutoB) — 00yJaromuiics 1eMOHCTPHPYET BEICOKHH YPOBEHb OCBOCHHUS KOMITETEHIINI, BCECTOPOHHEE,
CHUCTEMATUYECKOE U IITyOOKOe 3HaHUE y4eOHOr0 MaTe-pruaia, CBOOOIHO BHIMONHSET MPAKTUIECKUE 3a/IaHHs, CBOOOTHO OTIEPHPYET
3HAHUSAMHM, YMEHU-IMH, IPUMEHSAET UX B CUTYalUsAX HOBBIIIEHHON CIOKHOCTH.

— Ha OIICHKY «XOpoIIoy (4 6amia) — 00yJaroImuiicss IeMOHCTPHPYET CPSAHUH yPOBEHh OCBOCHHS KOMIICTCHIHI: OCHOBHBIC 3HAHHS,
YMEHUS OCBOEHBI, HO IOITCKAIOTCS He3HAYHUTEb-HbIe OIIMOKY, HETOUHOCTH, 3aTPYNHCHUS NP aHATUTHIECKIX OTIePaIsX,
HepeHoce 3HaHWHM U YMEHHH Ha HOBbIE, HECTaHJAPTHBIE CUTYAIUN.

— Ha OLICHKY «YIOBIETBOPUTEIBbHO» (3 Oaia) — 00ydaronuiics: IeMOHCTPHPYET IIOPOTOBEIN YPOBEHb OCBOCHHI KOMIIETEHIIUH: B
XO071e KOHTPOJIBHBIX MEPOTIPHATHH JOITYCKAFOTCS OIIHOKH, TPOSBISICTCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMCHHUI, HABBIKOB,
00YJarONIIIACS NCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHHS IIPH ONIEPHPOBAHUN 3HAHUSIMH U YMEHUSMH IIPH UX IIe-PEHOCE Ha HOBBIE




CUTYallUH.
— Ha OIICHKY «HEY/IOBJICTBOPUTEIBHOY (2 Daiia) — 00yJaroIuiics: IeMOHCTPHPYET 3Ha-HUs He Ooee 20% TEOpETHYECKOTO

MaTtepHaa, TOITyCKaeT CYIIECTBEHHBIE OMTNOKH, He MOKET IT0Ka3aTh HHTEIUICKTyabHbIe HABBIKH PEIICHHS MPOCTHIX 3a1ad.
— Ha OIICHKY «HEYIOBIETBOPUTETbHOY (1 Oamt) — oOywaromuiics He MOXET IOKa3aTh 3HAHUS Ha yPOBHE BOCIIPOU3BEICHHUS U
00BsICHEHHS MH(POPMALMH, HE MOXKET II0Ka3aTh HHTEN-JIEKTYaIbHbIe HABBIKM PELIEHMS IPOCTHIX 33/1a4.




