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Konrakrhas pabora 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
Yacel Ha KOHTPOJIb 36 |36 |36 [36
HUroro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):
Anexcees /. 1.

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:

Hamnpagsnenue noarorosku 18.03.01 Xumudeckas rexuosorus [Ipodunb. XuMudeckas TEXHOJIOTHS MPUPOIHBIX SJHEPTOHOCUTEICH
" yriuepomHsIx Marepuanos, 18.03.01 20 XumTexuomorus IIpl 2020.plm.xml, yreepsxaenroro Yuensim coerom @T'AOY BO
HUTY "MHUCuC" B cocrase coorserctByromieit OITIOIT BO 21.05.2020, mporokon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenne mogroropkn 18.03.01 Xummdaeckas TexHonorus [Ipoduns. XuMudeckas TEXHOJIOTHS IPUPOIHBIX SHEPTOHOCUTENEH
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)

[Iporoxomn ot 21.06.2021 1., 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 | Aucuurumnasl no Beibopy b1.B.JIB.1

2.2.2 |IoaroroBka K Mpoleaype 3alIUThI M 3alIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboTHI

2.2.3 | MaccooOMeHHBIE MPOIECChI XUMUUECKONW TEXHOIOTHI

224 XuMHYECKast TEXHOJIOTUS TOIUIMBA U YIIIEPOAHBIX MaTEPUAIOB

2.2.5 |KypcoBas HayuHO-HCCIIeIOBaTENbCKask paboTa

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUSIMHA

ITIK-3.2: I'0TOBHOCTBIO IPOBOJAMTH CTAHAAPTHBIC H CePTH(HUKANMOHHbIC HCIILITAHUS MAaTePHAJIOB, U31e/IUil U
TEXHOJIOTHYECKHUX NIPOLECCOB

3HaTb:

TIK-3.2-31 ocHOBHBIE TOKa3aTENN, OCHOBBIHE METOIMKH IIPOBECHMS aHAIN3a, CTAHIAPTHI [0 OIPEEICHUIO TTapaMeTpOB KadyecTBa
yIIIerpauToOBBIX MAaTEPUAIOB

IIK-1.4: Cnoco6HoCTbIO NPUHUMATh KOHKPETHbIC TEXHUYE€CKNE PELICHUA TNTPU pa3pa60TRe TEXHOJOTHYE€CKUX MPOLECCOB,
B]:Iﬁl/lpaTL TEXHUYECKHE CPEACTBA U TEXHOJOIHH € Y1€TOM IKOJOIMIE€CKUX nocJaeACTBUIN UX NPUMEHEHUA

3HaTh:

[1K-1.4-31 ocHOBHBIE 3Tamnbl ¥ 00JIACTU IPUMEHEHHUS IPOM3BOACTBA YIIIETPa(GUTOBBIX MATEPHAIIOB

IIK-3.2: I'oTOBHOCTBHIO NPOBOAUTHL CTAHAAPTHBLIC U cemelmKammHm,Ie HCIBITAHUA MATEPHUAJIOB, HU3eJIHil 1
TEXHOJOTHYECCKHUX MPOIIECCOB

YMmerb:

[IK-3.2-Y'1 npeanoXuTh HOBbIE OKA3aTENU KAuecTBa, HOBBIE METO/IbI, IPUHIMITMAIBEHBIE CXEMBI JUIsl OLEHKH KayecTBa
yIJIerpaTOBBIX MaTEPHATIOB

IK-1.4: Cnoco0HOCTHI0 NPUHUMATH KOHKPETHbIE TEXHMYECKHE PellleHUs MPU pa3padoTKe TEXHOJIOTHYEeCKHX NMPOLECCoB,
Bblﬁl/lpaTL TEXHUYECKHE CPEeICTBA U TEXHOJOIHH € YY€TOM IKOJOIMYCCKUX HOCJ]CZ[CTB]/Iﬁ HX MPUMEHCHUSA

YMmerhb:

ITK-1.4-Y1 u3MeHATH cXeMy IPOU3BOJCTBA YIIIETPAPHUTOBEIX MATEPHAJIOB B 3aBUCHMOCTH OT TPEOOBAaHHI K Ka4eCTBY TOTOBOI
MPOAYKIIHU

[1K-1.4-Y2 BBIONpaTh KaecTBO YIIIerpaUTOBBIX MATEPHAIOB B 3aBUMCHMOCTH OT 00JIACTH IPUMEHEHHUS, IPEIUIOKUTh
HAIOJIHUTEIH AT IPOU3BOJICTBA YriIerpaMTOBBIX MaTepUaIOB

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI U pecypcsbl padoTsl

Paszgen 1. Xumnueckasi
TeXHOJIOTHSl KaK MpeaMeT
u3ydyeHusn.CoipbeBasi u
JHepreTuyeckas 0aspl
XUMHYECKOH
TMPOMBIIIJIEHHOCTH.




1.1 XTYM kak npeamer JI1.2J12.1J13.
nzydyenus. Hampasnenus 1
HCTIOIB30BAHMS YTIIEPOIHBIX €]
MatepuainoB. CeIppeBast 1
sHepreTuyeckas 6asbl
XUMHUYECKOMN
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTarnbl TEXHOJIOTHH
HCIOJIb30BaHus Y M.

Xapakrepuctuka YM u
cBs3yromux. /Jlex/

1.2 XTYM kak npeaMer JI1.2J12.1J13. | BupryanbHsl
nzydyenus. Hampapnenus 1 i ThIOTOpHAT
HCTIOIB30BAHMS YTIIEPOIHBIX 22
MaTepuanoB. CblpbeBas U
sHepreTuyeckas 6as3bl
XUMHUYECKON
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTarnbl TEXHOJIOTHH
HCIOJIb30BaHus Y M.

Xapaxrepuctuka YM u
cesizyronmx. /Tlp/

1.3 IMpo6Gemsr pecypco- 1 JI1.1J12.1J13.
SHeprocOepexeH st Ha 1
coBpeMeHHOM Jtarie. /JIex/ 21

1.4 [Ipobnemsl pecypco- u JI1.2J12.1J13. | BupryanbHbl
SHEprocOepeKeHUs Ha 1 i ThIOTOpHAT
coBpemeHHOM otare /I1p/ 24

1.5 CoOBpEeMEHHBIEC TEXHOJIOTHH B JI1.2J12.1J13.
IIPOU3BOJICTBE YIIIEPOJHBIX 1
Martepuaios. /JIex/

1.6 CoBpeMeHHbIE TEXHOJIOTHH B JIT.1J12.1J13.
MIPOU3BOJICTBE YTIEPOIHBIX 1
Marepuaios /I1p/ €)

1.7 IlepcniekTHBHBIE TEXHOJIOTUH JI1.1J12.1J13.
II0 IPOU3BOJCTBY 1
HaHOMAaTEepUaNoB. 21
Hcnonbp3oBanue
HAHOYTJICPOTHBIX
MaTepHajIoB B
Mmequnune. /Cp/

1.8 MupoBbie TEH/ICHIIUU B JI1.2J12.1J13.
Pa3BUTHH TEXHOJIOTUU 1
WCIIOJIb30BaHUS U 21
nepepabotku YI'M u
YM. /Cp/

1.9 TexHOMOTHA QyIICPEHOB. JI1.2J12.1J13.
Crexyoyraepos u 001acTi 1
ero ucrnomnn3oBanus /Cp/ 21

1.10 | HoBble HampaBieHus B JI1.2J12.1J13.
WCHONb30BaHUH YM B 1
Ka4eCTBE CMA30YHBIX JUIS 21
MaIlluH 1 MeXaHu3MOB /JIex/

1.11 ITouck HOBBIX BUIOB JI1.1J12.1J13.
HCXOIHOTO CBIPbS AJIS 1
npousBojicTBa YM /Cp/ 21

1.12 | Mcnonb30BaHUs TAKEIBIX JI1.2J12.1JI3. | Bupryansnsl
HE(TSIHBIX OCTATKOB B 1 i ThIOTOpHAT
KauecTBE ChIPbS B 24
nponsBozcTee YM /Ilp/

1.13 | IIpou3BOACTBO BOJOKHUCTBIX JI1.2J12.1J13.
YIIAEPOIHBIX 1
MaTepuaios. /JIex/ 24




1.14

IMoaroToBka K MpakTHUECKHM
pabotaM, mpopaboTKa
KOHCITEKTA JICKITHI
VMacnuBaHu€e MUXTHI U
TEPMOIIOATOTOBKA, KaK
croco0 yBeTHUCHHS
MIPOU3BOUTEITHHOCTH
YCTaHOBOK IlepepaboTKU
VI'M.

/Cp/

JI1.2J12.1J13.
1
€|

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

2.1

ITponecce! npokanuBaHus
YM.

ITporecchl cMenMBaHUA
IIpOKaJIeHHbIX YM co
CBSA3YIOLIUM.
IpeccoBaHue cMEIIaHHBIX
MaTepHanoB.

/JIex/

JI1.2J12.1
010323334

2.2

IIponeccel npokanuBaHus
YM.

[Ipoueccel cMemrBanus
NpoKajeHHbIX YM co
CBAZYIOIIMM.
[IpeccoBanue cMelIaHHbIX
MaTepHaJIoB.

Mp/

JI1.2J12.1J13.
1
€

BuptyanbHbl
I TBIOTOpHAT

23

Hcnonk3oBaHne MaTepHaioB
B SIICPHOM
MPOMBIIIIIEHHOCTH.
CoBpeMeHHOE TPOU3BOACTBO
YIM. /JTex/

JI1.1J12.1
01093 54

24

IMepcriekTHBHbBIC
HarpasJIeHHs
SHEprocOepeKeHus B
texuosorun YI'M /Cp/

JI1.1J12.1J13.
1
01323334

2.5

HoBble METObI B MTOTOTOBKE
CIIPECCOBAHHBIX
nznenui. /Tlp/

JI1.1J12.1J13.
1

Bupryanbnsl
1 ThIOTOpHAII

2.6

PanmonansHoe
HCIIOJIb30BaHUE
SHEPTETHYECKUX PECYPCOB.
Bo3moxHOCTh yTHIN3aIuu
TBEP/BIX OBITOBBIX OTXOJIOB B
00HTOBBIX Kamepax.
Vrunuzanus temnia, npu
obxure YM. Ilytu
MTOBBILICHHS
sHEprodddexTHBHOCTH
IIOATOTOBUTEIBHBIX CTAMUI
npousBoacTBa YI'M.

/Cp/

15

JI1.2J12.1J13.
1
24

Pazgen 3.
TepMoxumuueckue
npouecchl MPOU3BOICTBA
YI'M.




3.1

XapakTepucTUKa MUPOBOU 1
poccuiickoi
IIPOMBIIIJIEHHOCTH
nponsBojcTa YI'M. /Cp/

JI1.2J12.1J13.
1
510520354

32

[Iponecc o6xura
CIIPECCOBAHHBIX «3€EHBIX
3ar0TOBOK.
TepMOXUMUUECKUE IPOLIECCHI
pu oOXKUTe.

Ipornecc rpadurammu YI'M.

/JTex/

JI1.2J12.1J13.
1
3105203354

33

[Tyt MOAEpHU3ALMH
nponsBoycTea YI'M. /Cp/

JI1.1J12.1J13.
1
010223354

34

HoBrle xuMHKO-
TEXHOJIOTHYECKHE METObI
3alIUTHI OKPYKAKOIIEH

JI1.1J12.1J13.
1
3105203354

cpenpl. YTHUIN3auus U
00e3BpeX1BaHUE TBEPIBIX U
KHUIKHX OTXO/I0B B
nponsBojicTee YI'M. /Cp/

3.5 Karanutuueckoe neiicrsue 5 2 JI1.1J12.1JI3. | Bupryanpnsl
npuMecel 1 100aBOK Ha 1 i ThIOTOpHAT
mporiecc rpaduranmu. /Ip/ 21523324

3.6 CMoI10oTeperoHHbIe EXH. 5 4 JIT.1JI2.1J13.
Buns! 11 criocoObl TOTydeHHS 1
KaMEHHOYT'0JIbHOT'O I1EKa. 01323334
[TpousBoncTBO rpadUTOBBIX
CTepIKHEH, TpeOOBaHMS K
Ka4ecTBY MaTepPHAJIOB.
KoHcTpykIun coBpeMeHHBIX
rpadUTHPOBOYHBIX

neueit. /Cp/

3.7 /Ox3amen/ 5 36 JI1.2J12.1J13.

1

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. Bonnpocs! 1511 caMOCTOATEILHOM NMOJATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLIeHKOi1)

Bomnpockr k sx3ameny (ITK-1.4 31, TTK-3.2_31)

1) TexHoMOTHYECKAs cXeMa PON3BOJCTBA yrierpaUTOBEIX MaTepranoB. HasHadeHwe KaXkIoi 13 cTaIui.

2) CaoiictBa yraerpaduToBsix MaTepranaoB. OCOOCHHOCTH KPUCTAIHYECKON pemieTku rpadura. O6nacts npuMenerus YT M.
3) Apoobnenne matepuanos. OG0pynOBaHHUE NIPEABAPUTEILHOTO ¥ OKOHYATENIBHOTrO pobneHus. Kosdduunent sdpdexruBHocTH
TPOXOYCHHSI.

4) Iporeccs! npoTekatomue mpu npoxamueanuu YI'M. O6opynoBaHue s IPOBEACHUS IPOKAINBAHNUS.

5) Cragus cMmelleHus MaTepHanoB. Buabsl cMECUTENBHBIX MAIIHH, IPOLIECCHI, MPOTEKAIOIIUE IPH CMEHICHHUN.

6) TpeboBanwus, MpeIbsABISIEMbIC K CBA3YIOIINM MaTepraiaM. BoiOop 1 moaroroska cesizyromero. HaznaueHue CBS3yOMNX
MaTepHasoB.

7) IIponeccsl mpeccoBanus U yrutoTHeHUs. O00pya0BaHUE IS IPECCOBAHUS U YIUIOTHEHUS.

8) OGxur yrirerpaguTOBBIX MaTepraioB, (hakTOpsI BIMAIONIME HA Tiporiecc. [IpeanasHauenue ctaauu ooxura. O00pyI0BaHMS IS
obxura YI'M.

9) IlpuroToBiIEeHNE EKTPOIHON Macchl. TpeOOBaHUS K CBA3YIOIIUM U TBEPIOMY CBHIPBIO.

10) Ilpennaznauenue npouecca rpadurauuu. Craguu npespamieHuii YI'M B npoiiecce rpaduraiuu.

11) Bausiaue paznuunbix pakTopos Ha npouece rpaduranuu. O6opynoBaHue rpadTHPOBOYHBIX 11eX0B. OpeeneHne TOUKH
OKOHYaHHA TIpoIiecca TpadUTaIHH.

12) Buns! nedekToB KpUCTAIIUIECKON pemeTky rpagutoB. OnpeeneHue BO3MOXKHOCTH rpaUTallil UCXOIHOTO CHIPBSL.

13) AHTpanuT, HeTSIHOH KOKC, KAMEHHOYT'OJIBHBIN KOKC, CaXka, rpa(uT, KAMEHHOYTOJIbHBII MEK 1 He(TSHOM IEeK KaK ChIpbe IS
npon3BosicTBa YI'M. OcoOeHHOCTH IPUMEHEHNS, CBOMCTBA W TIpeJHa3HauCHNUE.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

ITpumepnsbie Tembl pedepatoB(ITK-1.4 31, TIK-3.2_31)

1) Mcnonp30BaHme yriiepoJHEIX MaTepHaloB B XUMIYECKOM IIPON3BOJICTBE.

2) Mcnonp3oBaHue YriIepoJHBIX MAaTEPUAIOB B AIEKTPOHHKE.

3) Hcnonp3oBaHue yriepoAHbIX MaTEpHAIOB B TEIUIOTEXHUYECKOM 000pYIOBaHHH.

4) YTraepoHble HAHOMATEPUAIBI.

5) Mogenu cTpoeHHs TBEPIBIX TOPIOYUX HCKOMAEMBIX U IPUPOAHOTO rpaduTa.

6) Moaudunupyromme 100aBK1, U3MEHSIOMINE MIACTUYHOCTD CBSI3YIOILETO.

7) Metons! yripaBieHHs CBOHCTBAMH KOHEYHOTO IPOAYKTA IIPU 00XKHTE U TpadUTalliK YTIIepOTHBIX MaTCPHAIIOB.
8) [Ipon3BOACTBO UTOIBYATOTO U AIEKTPOIHOTO TIEKA.

9) IIpousBoacTBO TexHIUECKOTO yriepoga. O60pyaoBaHME U TEXHOIOTHUYECKask CXeMa IPOU3BOJCTBA.
10) IMonydeHue HCKYCCTBEHHBIX alIMa30B

11) Mcnone3oBaHue yriiepoJHBIX MATEPHAIIOB B SIEKTPOIHEPIeTHKE.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJI1eToB, TECTOB U T.IL.)

DopMoi TPOMEIKYTOTHOM aTTECTAINH 10 TUCIUTUINHE SBIISICTCS dK3aMEH.

Hwxe npencrasnen obpaser Ouiera Ui 9K3aMeHa, MPOBOIUMOTO B YCTHOH Qopme.
MMHHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPABOBAHIS POCCUMCKOI ®EJIEPALTAN
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEHKICHHE BEICIIEr0 00pa30BaHHs
HAILIMOHAJIBHBIN UCCJIEJIOBATEJIbCKMI TEXHOJIOTMYECKHI YHUBEPCUTET
«MUCuC»

HOBOTPOULIKUN OUITNAIT

Kacgenpa maTeMaTHKH 1 €CTECTBO3HAHHS
BUJIET Ne 0
Jucnumnunza: «TexHOIorus U UCNOJIb30BaHKE YIJIEPOAHBIX MaTEPUAIIOB)

Hanpasnenue: 18.03.01 «Xumuyeckasi TEXHOJIOTHS»
dopma o0ydeHwsI: OTHas

1) CsoiicTBa yrierpauToBeIx MarepuanoB. OCOOEHHOCTH KPHCTAJUIMUECKOH pemeTku rpaguta. O61acTs NpUMEHEHHS
YI'M.

2) AHTpanuT Kak celpbe 11t npoussojcTBa YIM. OcoOeHHOCTH IMPUMEHEHHsI, CBOWCTBA U MpeJHA3HAYCHUE

3) Craaun npeBpamennii YI'M B mporiecce rpaduTanyy.

TecroBble 3ananus npeactasieHbl B LMS Canvas 1o agpecy kypca https://lms.misis.ru/enroll/PKT6LB

TecroBble 3aJaHus AN TEKYIIErO KOHTPOJIS 3HAaHUK

K 1.4

31

1. BcTaBbTe NpOITyIIEHHOE CI0BO

Bce anekTpoHble U 3IIEKTPOYrOIbHBIE MATEPUAIBl B OCHOBE CBOEH

cojiepKar , CBOMCTBA KOTOPOTO MO3BOJIAIOT IPUMEHATD €T0 Al U3TOTOBJIEHUS MINPOKOr0 aCCOPTUMEHTA U3AENui, U3
KOTOPBIX TIOYTH KaXKIbIil BUJT 00JaaeT crieu(pHIECKAMA CBOMCTBAMH.

2. CTouMocTh rpaUTUPOBAHHBIX AIEKTPOIOB , HO pacxo[ B JBa—TpU paza , T. K. BBILIE JOITyCTUMAasl CUJIa TOKA.

3. — CITIOCOOHOCTH MacChl H3MEHSATh CBOIO (DOPMY TIO/T BIUSTHAEM

BHEIIHUX cuI (0€3 00pa30oBaHUs TPELINH U Pa3phIBOB) U COXPAHATH CBOIO

(opMy nocie CHATHS Harpy3Ku. JTO CBOICTBO yCTAHABIMBAETCS CyOBEKTHBHO Ha OCHOBE Pa3iIMYHBIX (JAKTOPOB, T. K.
3aBHCHT OT BHEIITHETO ¥ BHYTPEHHETO TPEHHUS, YIIPYrOCTH MaTepralia, aire3HOHHBIX CBOWCTB, TEMITEPATyphI U T. II.

vl

1. KaxkoBa BemMuMHa TUCTIEPTUPYIOIIETO AaBIE€HH, BO3HUKaIOIIEro npy Bcrennanuu MCT'
aKLENTOPHOro TUma?

a) ~ 500 atm

6) ~2 atm

B) ~ 3000 atm

r)~0,2 aTM

2. KakoBa MMKHOMeTpHYECKast INIOTHOCTb NeHorpadura 1o soae?
a) 1 —2r/em3

6) 2,26 r/cm3

B) 0,4 — 0,9 r/cm3

r) 1-51/n

3.Tepmuueckasi ycTOHYMBOCTb HUTpaTa rpauita ¢ yBeIMYEHHEM HOMEPa CTYIICHH:




a) mpu nepexope ot I xo II Bo3pacraer, a mOTOM He H3MEHACTCS
0) He U3MEHsIeTCs

B) yObIBaeT

T) BO3pacTaeT

v2

1. YaenbHast OBEpXHOCTH EHOTpauTa, IIONyIeHHOTO Ha OCHOBE Oucynbdara rpadura:
a) yBEIMYHMBAETCS C HOMEPOM CTYNEHU

0) yMeHbIIIaeTcsl ¢ HOMEPOM CTYIECHHI

B) HE U3MEHSETCS

r) Bo3pactaeT npu nepexone ot I x Il ctynenu, a noToM He U3MeHseTCs

2. Tepmudeckasi yCTOHYMBOCTE HUTpaTa rpadurta ¢ yBelNn4eHHEM HOMepa CTyICHH:
a) mpu nepexope ot I xo II Bo3pacraer, a mOTOM He H3MEHACTCS

0) He U3MEHsIeTCs

B) yObIBaeT

T) BO3pacTaeT

3. Kaxue xapaKkTepUCTUKU UMEIOT SKCTPEMANIbHbBIA XapakTep MpU HAOIHEHUH?

a) MOAyJb YIPYTOCTH

6) mnpysms

B) TeMIIepaTypa CTEKJIOBaHUS

IK-3.2

31

1. brmxkaiiiiee pacCTosiHEE MEXIy aTOMaMH YIJIepOAa, paBHOE CTOPOHE IECTUYTOJIbHUKA, COCTABIISET:
0,142 aMm.

1,02 am.

0,0142 uMm.

0,144 am.

2.B y3nmax cIIMBKY 00pa3yloTCs MPOCThIE YOUPHBIE TPYIIITBI IPU OTBEPIKICHHU:
a) aMMHaMU

0) TpETHYHBIMH AMHUHAMH

B) aHTHIPUIAMU

3. JIMHAMWYECKUE MEXAHMYECKUE MCIILITAHHS
a) YCTAIIOCTHBIE HCITBITAHUS

0) TPEIWHHOCTOHKOCTh
B)Ta30IPOHUIIAEMOCTh

v1

1. K xakoMy Kiaccy COeTMHEHUI OTHOCATCSA HHTEPKAIHPOBaHHbIE COeANHEHNs rpaduTa?
a) K COEJMHEHUSM BHEJPEHUS

0) x KIarparam

B) K HOHHBIM COJISIM

T) BEpHO a, O U B

2. KakoBa BelM4MHa JUCTIEPTUPYIOIIETO AaBI€HH, BO3HUKaIOIIEro npyu BcriennBanuu MCT'
aKLENTOPHOro TUma?

a) ~ 500 atm

6) ~2 atm

B) ~ 3000 atm

r)~0,2 aTM

3. Kakue 13 nepedrcieHHbIX (aKTOPOB BIUSAIOT Ha IPOYHOCTH rpaduToBOM (Hoabru?

a) IpUpoJa UHTEpKaIaTa

0) HacBIITHAS IUIOTHOCTH NIEHOTpaduTa

B) INIOTHOCTH TpahuToBOI hoIbru

T') BCE NepevrciIeHHbIC (aKTOPhI




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).
6.1.2. lonoTHUTeILHAS JIMTepaTypa
ABTOPBI, COCTaBUTEIH 3ariaBue bubnuoreka WznarenbcTBO, TOM, 3I1. ajipec
JI2.1 |E.B. CmugoBuu TexHonorus nepepaboOTKu M., Anbsiace, 2011,

HedTH n raza.Kpexkunr
HEe(TIHOTO CBIPBS U
nepepaboTKa YrJIeBOJOPOIHBIX
ra3oB: Y4eOHUK

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3ariaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI3.1 [Cocr. B.H.IleryxoB. Meroandeckue ykazaHus K MI'TY um. H.I'Hocosga, 2005,
T.I'.Bonomyk J1a00paTOPHBIM paboTaMm:

Merton.ykazaHus K
1ab0paTOPHBIM paboTaM 1o
nucuuruinHe "Teopernyeckue
OCHOBBI XUMUUYECKOH
TEXHOJIOTHH TOIUINBA U
YITIEPOIHBIX MaTepHanoB"

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

31 |IouckoBas cuctema crateit https://www.mendeley.com/
3 Y 100HBIHA calfT, Ha KOTOPOM CHCTEMAaTH3UPOBAHBI https://internet-law.ru
I'OCTw
33 |Poccranmapr WWW.gost.ru
denepaibHOE TOCYIAPCTBEHHOE OI0HKETHOE https://new.fips.ru/
3 yupexaenue «DenepanbHblii HHCTUTYT
IIPOMBIIIICHHON COOCTBEHHOCTH» (TIOMCK MATCHTOB
PD)
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 TaHHBIX
M1 1. model.exponenta.ru - — yueOHO-METOIUUECKUI CAHT O MOJCTHPOBAHUH U HCCIIEIOBAHUN CUCTEM, OOBEKTOB,
) TEXHUYECKUX MPOLECCOB U (PU3MIECKHX SIBICHHA.
n.2
3 2. mvtu.power.bmstu.ru - Cratsu 0 BozmoxHOCTIX [IK « MBTVY», onmybnukoBaHHBIC Ha caiite model.exponenta.ru:
) «ITporpammMHbIi KomIuIeke "MoeInpoBaHne B TEXHUUECKUX YCTPOHCTBAxX"».
n.4
n.5 |3.xumuk.ru

8. METOJJUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIIUXCA

IMToaroToBka K MpOMEKyTOYHOH aTTECTAINH T10 JUCIUIDIMHE 3aKITI0YaeTCs B H3yICHHH TEOPETHYESCKOT0 MaTepHalia 1o KOHCIIEKTaM
JICKIMi, HICTOYHMKAM OCHOBHO#! U JIOTIOJHUTENILHON JIMTEPATYpPhI, BKIFOYAsi TEMbI CAMOCTOSITENILHOTO U3YUCHH s, ODHEHTHPYSICh Ha
CIIMCOK KOHTPOJIBHBIX BOIIPOCOB [0 COOTBETCTBYIOIIUM TEMaM.

ITpu camocToATETPHOM 3Y4CHHUH MaTepraia PEKOMCHIYETCS 3aHOCUTh B TETPalb OCHOBHBIC MTOHATHS, TEPMUHBI, (DOPMYITHPOBKH
3aKOHOB, (hOPMYJIbI M ypaBHEHHSI, BBIBOJIBI 10 M3y4aeMoil Teme. V3yueHue nro00ro Borpoca He00X0 MO TPOBOIUTH HA YPOBHE
CYIITHOCTH, a HE Ha YPOBHE OT/ICIBHBIX ABIEHUH. DTO CIIOCOOCTBYET Ooliee IIyOOKOMY M IIPOYHOMY YCBOCHHIO MaTepHaa.

B ciydae 3aTpyaHEHUs IPY U3YYCHUH AUCLUILTHHBI CIIEIyeT 00palaThcs 3a KOHCY/IbTAUeH K MPernoaaBaTento. Bee TeKnoHHbIe
MaTepHaJbl, a TAKKe MpakTHIecKue 3ananus npuseaeHsl B LMS Canvas mo aapecy kypca https://lms.misis.ru/enroll/PKT6LB

IIpoBenenue sxk3ameHa:

DK3aMeH 110 JaHHOW JUCLUIUIMHE IIPOBOAUTCS B YCTHOH (hOpME IO HK3aMCHAMOHHBIM OmileTaM, Ka)KIAbIi U3 KOTOPBIX BKIFOYAET 2
TEOPETHIECKHX BOIIPOCA M OHO NPAKTHYECKOE 3aTaHHe.

[NoxazaTenn 1 KPUTEPHH OI[CHUBAHUS YK3aMEHA:

— Ha OLIEHKY «OTIMYHO» (5 6aI0oB) — 00y4aIOUIMICS IEMOHCTPUPYET BRICOKHI YPOBEHb OCBOCHUSI KOMIIETEHIINH, BCECTOPOHHEE,




CHUCTEMATUYECKOE U IITyOOKOe 3HaHUE y4eOHOTr0 MaTe-pruaia, CBOOOIHO BBHIMONHSET MPAKTUIECKUE 3aJaHHs, CBOOOTHO ONIEPHPYET
3HaHHUSMH, YMEHH-SIMU, IPUMEHSET UX B CUTYALHSIX [TOBBIIICHHOH CIIOKHOCTH.

— Ha OIICHKY «XOpoIIoy (4 6amia) — o0yJaromuiicss IeMOHCTPHPYET CPEAHUH ypOBEHb OCBOCHHS KOMIICTCHITHN: OCHOBHBIC 3HAHHS,
YMEHUS OCBOEHBI, HO OITyCKAIOTCS] He3HAYHUTEIb-HbIC OIIMOKH, HETOUHOCTH, 3aTPYAHCHUS TP aHATUTHIECKUX OTIEePaIIHX,
HepeHoCce 3HAHWI U YMEHUH Ha HOBBIC, HECTAHJAPTHBIC CUTYALIHH.

— Ha OIICHKY «YIOBJIETBOPUTENBHOY (3 Oayuta) — 00yJaronuiAcss JEeMOHCTPHPYET TOPOTOBBIH YPOBEHb OCBOCHHH KOMITCTCHIINIT: B
XO071€ KOHTPOJIBHBIX MEPONIPHATHH JOITYCKAFOTCS OIIHOKH, TIPOSBISCTCS OTCYTCTBHE OTACIBHBIX 3HAHMH, YMCHHUI, HABBIKOB,
00YJarONHICS UCTIBITHIBACT 3HAYUTEIbHbIC 3aTPY/JHEHHS TIPH ONIEPUPOBAHUU 3HAHHAMH U YMEHUSIMHU TIPH UX IIe-PEHOCE HA HOBBIE
CHTYallUH.

— Ha OIICHKY «HEYIOBJICTBOPHUTEIHHOY (2 Oamta) — oOyJaromuiics: IeMOHCTPHPYET 3Ha-HUs He Oonee 20% TeopeTHIECKOTO
MaTepHana, JOIyCKaeT CYIECTBEeHHBIC OITHOKH, He MOXKET IT0Ka3aTh HHTEICKTyalIbHbIC HABBIKU PEIICHHUS MPOCTHIX 3aad.

— Ha OLIEHKY «HEYIOBIeTBOpUTEeNbHO» (1 6amt) — oOyyaromuiics He MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BsCHEHH HH(DOPMAIHH, HE MOXKET ITOKa3aTh HHTEI-JICKTyaJIbHBIC HABBIKH PEIICHUS MPOCTHIX 33/1a4.




