MHWHOBPHAYKHU POCCUN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
00pasoBaTenbHOE YUPEKIACHUE BBICIIIETO 00pa30BaHUS
«Kazanckuil HammoOHAaIBHBIN UCCIIEA0BATEILCKUN

TEXHOJIOTUYECKUN YHUBEPCUTET»
(®I'bOY BO «KHUTY»)

NHxeHepHbIil XMMUKO-TEXHOJIOTHYECKUM HHCTUTYT

Pa3paborunk - Kadeapa «TexHOTOTHS TBEPIbIX XUMUYECKUX BEILIECTB

DOHA OLIEHOYHbIX CPEACTB B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrPY>KEH U3
MHOPMALMOHHO CUCTEMbI YNPaBIIEHNSI YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHas noanuce, ID nognucu: 1042

Moanucan HavanbHuk ueHTpa J1.A. Kutaesa

Hara 07.06.2021

DoH/1 OLIECHOYHBIX CPEACTB M0 YYeOHOM TMCIUIIHUHE

JlucuumimHa: TexHonorust u 060py0BaHNE TPOU3BOJICTB MPOMBIILIEHHBIX
B3PBIBUATHIX BEIIECTB

CnenuanbHOCTE: 18.05.01 Xumuueckasi TEXHOJIOTHS SHEPTOHACHIIIEHHBIX MAaTEPUAIIOB U
U3Ienni

Crenuanu3anms: [TpombinieHHast 6€30MaCHOCTh IPOU3BOJICTB SHEPTOHACHIIIIEHHBIX
MaTepHaJioB

Kpanuduxarms: Wuxenep

dopma 00ydeHus: Ounas

Kazanp, 2021



CocraButens ®OC:
Jouent M.P. ®ansymuina

[Tporokon 3acenanus kadgeaps! «TeXHOTOTHUs TBEPABIX XUMHUECKUX BemecTB» oT 19.05.2021 . Ne 7

3aBenyronui kadeapoit «Coznacoeano» B.A1. ba3zotos

YTBEPXKXJIAEHO

Hauvanbauk nentpa «Ymeepicoaro» JLLA. KutaeBa




Hepeqem, KOMHeTeHHHﬁ NN HHAUKATOPOB NOCTUIKCHUSA KOMHeTeH]_[I/lﬁ C YKa3aHHUuEM ITaIloB (l)OpMI/IpOBaHI/IH B Ipomecce
O0CBOCHHUA JUCIHHUIIIMHBI

IIK-1 CnnocodeH npuMeHATH 3HAHUA 0 PUBNKO-XUMUYECKUX, PU3NUYECKUX U MEeXaHUYECKHX
CBOICTBAX HHAUBHAYAJBHBIX H CMECEBbIX IJHEPIrOHACBHIIIEHHBIX MATEPHAJIOB U HX
OT/JEeJbHBIX KOMIIOHEHTOB, CHCTEMHO aHAJIM3MPOBATh (PyH1aMEHTaIbHbIC H IPUKJIATHBIE
npodemMbl NIPOMBIILICHHOH 0€30NaCHOCTH NPH pa3padoTKe, MPOEKTHPOBAHUH HOBBIX

U3¢ Ui U TEXHOJIOTHH NMPOU3BOACTBA JHEPrOHACHIIIEHHbIX MATEPHAIOB

[1K-1.1. 3naet knaccuduKaImo Y HEProHACHIIIEHHBIX MaTEPHANIOB, KX CBOMCTBA, (hOPMBI
MIPOTEKAHUS Pa3I0KEHHS SHEPrOHACHIIIEHHBIX MaTEPUAIOB, METOIUKH OIPEIEIICHUs B3PhIBUATO-
SHEPreTUUECKUX XapaKTEePUCTUK, 00JaCTU IPUMEHEHHUS, BIUSHUSI PU3NKO-XUMUYECKUX,
CTPYKTYpPHO-MEXaHMYECKHUX CBOMCTB Ha TEXHOJIOTUIO NMEPEPabOTKN MATEPHATIOB B U3ENNUs C
y4eToM TpeOOBaHU MPOMBIIIIICHHOH 0€30MacHOCTH

[1K-1.2. YmeeT BbIOMpaTh ONTUMaIbHbBIE U O€30IIaCHBIE BapUAHTHI IPOBEIEHUS MPOLIECCOB
MIOJIy4YEHHUsI COCTAaBOB YHEPIOHACKHIIIEHHBIX MaTEpUaIOB U NepepabOTKH IHEPTOHACBIIIEHHBIX
MaTepUajIoB B U3/EHS, ONUPAsICh Ha B3aUMOCBSA3b (PU3NKO-XUMHUYECKUX CBOWCTB
HHEPrOHACHIIIEHHBIX MAaTEPHAJIOB, TEXHOJIOTHH (DOPMUPOBAHUS N3N U HKCILTyaTallHOHHBIX
CBOWCTB U3JEIIHSA

[IK-1.3. Bnageer HaBbIKaMu KCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX UCCIEA0BAHUI
3aKOHOMEPHOCTEH, MPUHIIMIIAMU BHIOOPA SHEPTrOHACHIIIEHHBIX MAaTEPUaJIOB C yYETOM KaTeropuu

OIMACHOCTHU TCXHOJIOTMH UX MPOU3BOACTBA U NTPOCKTUPOBAHUHA 060py,Z[OBaHI/I}I



IIK-2 Cnioco0eH ocymiecTBISTh NPOU3BOACTBEHHbIN KOHTPOJIb TPeOOBaHUIl
NPOMBINLICHHOH 0€30NaCHOCTH NP NPOU3BOJCTBE H B TEXHOJIOTUSIX NepepadoTKu
JHEPrOHACHIIIEHHBIX MATEPHAJIOB B H3eJIHA 110 OTPACIAM

[1K-2.1. 3naer npaBuia 3KCIUTyaTalli, MEPhI MPEAYIPEKICHUS] BOSHUKHOBEHHUS OMMACHBIX U
BPEIIHBIX MPOU3BOACTBEHHBIX (DAKTOPOB MPH CHHTE3E U TepepadOTKe IHEPTrOHACHIIICHHBIX
MaTEpUajIOB B U3/EIHS, C 3alaHHBIMU CBOMCTBAMH MOJIy4YaeMble pa3INYHbIMU METOJaMH pU
COOTBETCTBYIOILIMX TPEOOBAHUIX TEXHOJIOIMUECKONW O€30IIaCHOCTH Ha OIACHBIX
IIPOM3BOJICTBEHHBIX 00BEKTAX

[1K-2.2. YMeer onieHUBaTh YpOBEHb TEXHOJIOTUYECKON 0€3011aCHOCTH MPOU3BOACTBA U3/IEIUH U3
SHEPrOHACHIILIEHHBIX MAaTEPUAJIOB, ONMPASCh HA B3aUMOCBS3b (PU3UKO-XUMUUECKUX CBOICTB
HHEPrOHACHIIIEHHBIX MAaTEPHAIOB, TEXHOJIOTHH (DOPMUPOBAHUS U3JETUI U HKCIUTyaTallHOHHBIX
CBOWCTB M3/1€J1s; BHIOUPATh ONTUMAaJIbHBIE M O€30IacHbIe TEXHOIOTUU NepepaboTKH; BHIOMPATh
ONTHMAJIbHYIO TEXHOJIOTHYECKYIO CXEMY U 000py1I0BaHUE

[1K-2.3. BiajgeeT HaBbIKaMH SKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX UCCIIEI0BAaHUI
3aKOHOMEPHOCTEN NepepaboTKN SHEPrOHACBILIEHHBIX MaTEPHAaJIOB B U3/EIHs, aHAIN3a JaHHBIX
10 UACHTU(HUKAIIMY OTTACHOCTEH MPH Pa3IMUYHbIX TEXHOJIOTHUAX NMepepaboTKH SHEPrOHACHIIIEHHBIX
MaTepUajIoB U KOMITO3UIIMOHHBIX SHEPrOHACKHIIIEHHBIX MAaTEepUaIOB B TOM YHCIIE U Kjacca

IMPOMBIIIJICHHBIX B3PBIBUYATBIX BEHICCTB

Kommerenrum / Oranel GopMHpPOBAHUS B MPOIECCE OCBOCHHUS JUCIUILTHHBI
WHIUKATOPBI .
KypcoBoii npoekt
JTOCTHKEHUSI Jlexuuu [IpakTuueckue 3aHATUS JlabopaTopHble 3aHATHS (pabora)
KOMIIETEHIIN U p

HaunmenoBauue
OLIEHOYHOT'O CPEACTBA




[K-1.1

Bce paznenst

He npenycmoTpensl

Pasnen 4, Pasnmen 5

He npenycmotpenst

Joxnan, cooOiienue,
JlaboparopHas paboTa,
Pedepar

[K-1.2

Bce paznenst

He npenycmotpeHnst

Pasnen 4, Pasnmen 5

He npenycmotpenst

Joxman, cooOuieHue,
JlabopaTopHast paboTa,
Pedepar

[K-1.3

Bce paznenst

He npenycmotpenst

Pasnen 4, Pa3nmen 5

He npenycmotpenst

Joxman, cooOiieHue,
JlabopaTopHast paboTa,
Pedepar

[K-2.1

Bce paznenst

He npenycmotpeHnst

Pasnen 4, Pasnen 5

He npeagycmotpensl

Joxmaz, cooOmieHue,
JlabopatopHas paboTa,
Pedepar

[1K-2.2

Bce paznenst

He mpexycMoTtpeHs!

Pazgen 4, Pasgen 5

He mpexycmoTtpeHns!

Joxman, coobuieHue,
JlabopatopHas paboTa,
Pedepar

[K-2.3

Bce paznenst

He mpexycMoTtpeHs!

Paznen 4, Pasgen 5

He mpexycmoTtpeHns!

Hoxman, cooOieHue,
JlabopatopHas paboTa,
Pedepar




IlepedyeHb OlIEHOYHBIX CPEJCTB MO IUCHUILIMHE (MOTYJIIO)

OueHovHbIE CpeICTBA Koa-Bo Mun.6a110B Makc.0a1710B
7-ii cemecTp
Pedepar 1 13 27
JlaGoparopnas pabota 7 42 63
Joxnan, cooOienne 1 5 10
Hroro 60 100

I[IpuMeuyaHue: TMEpeYCHb OLCHOYHBIX CPEACTB NPUBOAUTHCSI W3 1.9 paboueil mporpammsl IO
JTUCHHUILITIHE (MOJYIIIO)



[IIxaga oueHNBaHUA

udposoe |Boipa:kenue CaoBecHoe KpuTtepun onieHKM HHAMKATOPOB TOCTUKEHNsI PU (popMe KOHTPOJIS:
BbIpaskeHMe | B DaJuiax: BbIpajKeHHE JK3aMeH / 3a4eT ¢ OLeHKOMH 3a4yer
5 87 -100 OTan4HO OleHKa «OTIMYHOY» BBICTABISICTCS CTYNEHTY, €CIU TEOPETUYECKOE COJNCpIKaHHE
(3auTeHO) Kypca OCBOGHO TMOJHOCTBIO, 0e3 MpoOeroB; HWCYEPHBIBAIONIE, TOCIEI0BATEIHHO,
YeTKO M JIOTUYECKH CTPOMHO H3JaraeT MaTepuai; CBOOOJHO CIIPaBISIETCS C
3a/layaMy, BOIPOCAMU M JIPYTMMHU BHJAMU IIPUMEHEHUS 3HAHUMN; HCIIOJIB3YET B
OTBETE JOMOJIHUTEIBHBIN MaTepruan Bce MPETyCMOTPCHHBIC MPOrPaMMON 3aIaHUsI
BBIMOJTHEHBI, KA4YeCTBO MX BBIMOJHEHHUS OICHCHO YHCIOM OallioB, ONU3KAM K
MaKCUMAJILHOMY; AHAIU3HUPYET TIOJIyYEHHbIE pE3yabTaTHI; nposBiseT| OneHKka «3a4T€H0» BBICTABIISETCS
CaMOCTOSITETIHHOCTD TP BBITIOJTHCHUH 331aHUM CTYACHTY, €CIIi OTBETHI Ha BOIPOCHI
4 74 - 86 Xoporro OrneHka «XOpOIIO» BBICTABISAETCS CTYNIEHTY, €CIH TEOPETHUYECKOe COAep KaHue |10 TeMaMm JACTIATUTAHBI
(3a4TeHo) Kypca OCBOCHO MOJTHOCTHI0, HEOOXOIUMbIC TIPAKTHUYECKHE KOMIIETCHIINU B OCHOBHOM |[TOCTICTIOBATEIIBHBI, JIOTHYECKH
c(hopMHUpPOBaHbI, BCE MPEAYCMOTPEHHBIC MPOrPaMMOii 00y4eHHUsT YUCOHBIC 3aJIaHus |M3JI0KCHBI, JIOITYCKAarOTCs
BBIMOJTHEHBI, KaYeCTBO WX BBIMONHEHUS JOCTATOYHO BbicOKOe. CTYACHT TBEpIO|HE3HAYUTEIbHBIC HEOUYECThl B OTBETE
3HAeT MaTepHual, TrPaMOTHO M MO CYIIECTBY H3JaraeT ero, He JIOMyCKas |CTy[IeHTa, TaKkhe KaK OTCYTCTBHE
CYIICCTBECHHLIX HETOYHOCTEH B OTBETE HA BOIIPOC. CaMOCTOATCJIIbHOTO BBIBO/JIa, PEUCBLIC
3 60 -73 VnosnerBoputesibHo  |OLEHKA «yIOBJIETBOPUTEIBHO» BBICTABJIAETCS CTYIEHTY, €CJIM TEOPETUYECKOE|OIHUOKH U IIp
(3auTeHo) COJIepXKaHUEe Kypca OCBOCHO YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO
xapakTepa, OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrPaMMON 3aJJaHUH BHITIOTHEHO, HO
B HUX UMEIOTCS OLIMOKH, IIPU OTBETE HA TIOCTABJICHHBINA BOIPOC CTYJICHT JIOIMYCKaeT
HETOYHOCTH, HEJOCTATOYHO  MpPaBWIbHbIC  (OPMYIUPOBKH,  HAOIIOMAIOTCS
HApyIICHUs JIOTHUYECKOW MOCJICOBATEILHOCTH B H3J0XKEHUH MPOTrpaMMHOTO
Marepuaa.
2 Hwxe 60 | HeynoenerBoputenbHo |OlEHKA «HEYIOBIETBOPUTEIILHO» BBICTABISIETCSl CTYJEHTY, €Cii OH He 3HaeT|OleHKa «HEe 3aYTeHO0» BhICTaBIISCTCS

(He 3auTeHO)

3HAUUTENBHOM dYacTH NPOrpaMMHOIO MaTepuala, JOIyCKaeT CyIIEeCTBEHHBIC
omOKN, HEYBEPEHHO, C OOJBIIMMH 3aTPyIHCHHUSIMH BBIIOJHIET MPAKTUUYECKHUE
paboThl, HEOOXOIUMbIE TPAKTHUECKHE KOMIIETEHIIMM He C(HOPMHPOBAHBI,
OOJBIIMHCTBO TMPETYCMOTPEHHBIX MPOTPaMMON OOydeHHs Y4eOHBIX 3aJaHWl HE
BBINIOJIHEHO, KAayeCTBO WX BBHIMOJHEHHUS OLIEHEHO YHCIOM OaioB, OJM3KHUM K
MUHUMaJIBHOMY

CTYACHTY, C€CJIM CTYACHT HC 3HACT
OCHOBHBIX MOHSTHI TEMBI
JAWUCIHITIIINHBI, HE OTBC€YACT Ha
JOITIOJITHUTCIIBHBIC n HaBOJAIINEC

BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XapakTepucTHKA OLIEHOYHBIX CPeICTBA

MPECTABIISIOIINI cO00# KpaTKOE U3JI0KCHHUC B
MMMCBbMCHHOM BHJIC MOJTYUCHHBIX PE3YJILTATOB
TEOPETUYICCKOTO aHAJIM3a ONPEICIICHHON HayuHOU (Y4eOHO-
HCCIICIOBATEILCKON) TEMBI, T aBTOP PACKPHIBACT CYTh
HCCIIeAYeMOH POOIIEMBI, IPHBOINUT PAa3THIHBIC TOUKH
3peHHs

Haumenoeanue Ilpeocmaenenue
Ne Kpamkaa xapakmepucmuka oyeHouHno20
OUECHOYHO020 OUCHOYHOZ20
n/n cpeocmea
cpeocmea cpeocmea 6 honoe

1 2 3 4

1. |Hoxman, coobmenue |[IpoayKT caMOCTOATENLHOU pabOTHI CTYACHTA, TeMbI TOKJIAI0B,
MPECTABISIOMNI 000 MyOIMIHOE BRICTYILUICHHUE O COO0IICHUI
MPEICTABICHHUIO MOJYUYEHHbBIX PE3YIbTATOB PEIICHUSI
oTIpeicIEHHON yIeOHO-TTPaKTHIEeCKOH, yaeOHO-
HCCIIEI0BATENIbCKON WIIM HAYYHOM TEMBI

2. |JlaGopartopHas paboTa |10 B yaeOHOIT pabOTHI, IIENBI0 KOTOPO ABISECTCS TeMmb1 m1abopaToOpHBIX
n3ydcHue (MCCIIeIOBaHNEe, U3MEPEHHE) XapaKTEPUCTHK paboT, KOHTPOJIHHBIC
J1a00paTOPHOTO 0OBEKTA. BOIIPOCHI 10 TEME
Iens mabopaTOpHBIX 3aHATHI: OCBOCHHE N3ydacMOi mabopaTopHOi paboTHI,
y4eOHON TUCIUILIHHBL; TPHOOPETEHHE HABBHIKOB BOMPOCHI K KOJUIOKBHYMY
MPAaKTHYECKOTO MPUMEHEHUS 3HAHUM YIeOHOM AUCIIUIUTHHBI
(IMCIUTUINH) C UCTIONB30BAHUEM TEXHHUECKUX CPEACTB U
(nnn) o6opyToBaHUS

3. |Pedepar [IpoayKT caMOCTOSITENbHOM PabOThI CTY/ICHTA, Temsl pedepaToB
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