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NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 18 efiepdibBHOde rocyrapcreeHHoe aBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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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
IIpodus Xumuueckast TEXHOJIOT s IPUPOAHBIX SHEPIrOHOCUTENEH U YIJIEPOAHBIX MAaTEpHAJIOB
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):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
TexHoJi0rus M HCNOJIb30BAHME YTJIEPOIHBIX MATEPHAJIOB

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHonorus, 18.03.01_23 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2021, nporokos Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokomn ot 24.06.2021 r., Nel 1

PykoBoauTens noapasaeneHus K.¢.-M.H., goueHt [tonrep /1. A.



1. HEJIX OCBOEHUA

1.1 OBJIAJACTh 3HAHUSIMH B obnactu BBICOKOTEMIIEPATYPHBIX XUMUYCCKUX TEXHOJIOTHI YrII€POAHBIX MAaTEPUATIOB.

1.2 | 3amaun:

1.3]- HU3YIUTb TCOPETUUCCKHUEC OCHOBBI XUMHUYCCKUX TEXHOJIOTHI YrIIepOAHBIX MATCPUAJIOB,

1.4 | - mo3HakKOMHTH CTYACHTOB C CBOMCTBaMH TOTOBBIX yl"J'Iel"pa(bI/ITOBBIX U3JICTTUNA 1

1.5 | ucnonp30BaHUEM UX B MPOMBIINIJICHHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Baoxk OIT: B1.0

2.1 TpeboBaHuUs K HpenBall)l/ITe.]ILHOﬁ MOAT0TOBKE 00y4aloLerocs:

2.1.1 |[Hudopmaruka

2.2 JucuuminHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOGXO0IHMO KaK
NpeanecTBYIee:

2.2.1 Oo0oralenne MoJIe3HbIX HCKOAeMbIX

2.2.2 | KypcoBas HaydHO-HCCIIEIOBAaTENbCKas paboTa

223 MonenrpoBaHie XUMHKO-TEXHOJIOTMYECKUX MTPOLIECCOB

2.2.4 |IloaroroBka K MpoIEAype 3alIUTHI M 3aIINTA BHITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.5 |Pemenne npukiaaHbIX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.2.6 | Cucremsl ynpapieHHs] XUMUKO-TEXHOJIOTHYECKUMH TIPOIlecCaMu

3. PE3YJIbTATBI OBYYEHMUS 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAAMH

IK-2: Cioco6eH BBIOJIHATD OTAEIbHbBIE 3TANBI HAYIHO-HCCIET0BATE]bCKHX H IKCIEPHUMEHTAIBHBIX PaGoT B 00J1acTH
XHMHY€eCKOro MPOU3BOACTBA, OIMPASICH HA MOCJIEIHNAE JOCTHKEHNS HAYKN B HH(PoBYI0 TpanchopManuio Npou3BoOACTBA

3HaTh:

TIK-2-32 oCHOBHBIE TOKA3aTEN U METOIUKH MPOBEACHHS aHAIIN3a, CTAHAAPTHI [0 ONPEACIICHUIO MTapaMEeTPOB KayecTBa
yrierpauTOBEIX MaTEepHaIOB

ITK-2-31 oCHOBHBIE ATAIbI MPOU3BOJICTBA YrierpadUTOBBIX MATSPHUATIOB

YMmerb:

[IK-2-¥Y2 noxbupars cBOKCTBA yrirerpaUTOBBIX MATEPUAIOB B 3aBUCHMOCTH OT 00JIaCTH IIPHMEHEHHS, IPEATIaraTh HATIOJHHTEIN
JUISL IPOU3BOJICTBA YIIIerpaUTOBBIX MaTepHAIOB

I1K-2-V1 npeanarats cOnocTaBIsATh NOKA3aTENU KAYECTBA, HOBBIE METOJIbI, IPUHIIUIHNANBHBIE CXEMBI IS OLIEHKH KauecTBa
yrierpauTOBEIX MaTepHaIOB

Baanernb:

ITK-2-B1 HaBBIKaMU YTCHUS TEXHOJIOTHUECKUX CXEM MPOU3BOJICTBA YIiaerpadUTOBBIX MaTCPHATIOB

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Paznea 1. Xumnueckas
TeXHOJIOTHSl KaK MpeaMeT
u3ydyeHusn.CoipbeBasi H
JHepreTuyecKkas 0aspl

XHMHYECKOi
NPOMBIILTICHHOCTH.

1.1 XTYM kak npeamer 3 1 JI1.2J12.1J13.
n3ydyenus. Harpasnenus 1
HCIIOJIb30BaHUs YTIIEPOIHBIX 21

MatepuaioB. CrlpbeBas U
sHepreTuyeckas 6a3bl
XUMHYECKOH
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTanbl TEXHOJOTHH
HCIOJIb30BaHus Y M.
Xapakrepuctuka YM u
cBszytoumx. /Jlex/




1.2 XTYM kak npeamer 1 JI1.2J12.1J13.
nzydyenus. Hampasnenus 1
HCTIOIB30BAHMS YTIIEPOIHBIX 22
MatepuainoB. CeIppeBast 1
sHepreTuyeckas 6asbl
XUMHUYECKOMN
MPOMBIIIIIEHHOCTH. OCHOBHBI
€ JTarnbl TEXHOJIOTHH
HCIOJIb30BaHus Y M.

Xapakrepuctuka YM u
cs3yronux. /IIp/

1.3 [Ipobnemsl pecypco- u 1 JIT.1J12.1J13.
sHEeprocOepekeHUs Ha 1
coBpeMeHHOM Jtarie. /JIex/ 21

1.4 [IpobnemMsl pecypco- u 1 JI1.2J12.1J13.
SHEpProcOepekeHIsI Ha 1
coBpemeHHoM dtarne /[1p/ 24

1.5 CoOBpEMEHHBIEC TEXHOJIOTHH B 10 [MK-2-31 IIK-2- | JI1.2J12.1JI3.
MPOU3BOJCTBE YIIIEPOIHBIX 32 [IK-2-V1 1
Matepuaios. /Cp/ TIK-2-Y2 TIK-2

-B1

1.6 CoBpEeMEHHBIEC TEXHOJIOTHH B 1 JIT.1JI2.1J13.
IIPOU3BOJICTBE YIIIEPOJIHBIX 1
Marepuaios /IIp/ €]

1.7 [lepcriekTHBHBIE TEXHOIOTHH 2 JIT.1JI2.1J13.
0 IPOU3BOJICTBY 1
HaHOMAaTEpPHAaJIOB. 21
Hcnons3oBanue
HAHOYTJIEPOTHBIX
MaTepuasoB B
menunuae. /Cp/

1.8 MupoBble TEHIEHLIUH B 10 JI1.2J12.1J13.
Pa3BUTHUU TEXHOJIOTUU 1
WCTIONb30BaHUS U 21
nepepaboTku YI'M u
YM. /Cp/

1.9 TexHonoTHs BYIIIEPEHOB. 10 JI1.2J12.1J13.
Creknoyraepoa 1 001acTi 1
ero ucnojb3oBanus /Cp/ 21

1.10 | HoBsle HampaBieHus B 1 JI1.2J12.1J13.
WCIOJIb30BaHUU YM B 1
KauyeCTBE CMA30YHBIX IS 21
MaIIfH 1 MEXaHU3MOB /JIek/

1.11 | Ilouck HOBBIX BUIIOB 10 JI1.1J12.1J13.
HCXOJHOTO CBHIPbS IJIS 1
npousBojcTea YM /Cp/ €]

1.12 | Mcnonb30BaHUS TAKETBIX 1 JI1.2J12.1J13.
HEe(TIHBIX OCTATKOB B 1
Ka4eCTBE ChIPbA B 24
npousBojcTee YM /IIp/

1.13 | IIpou3BOACTBO BOJOKHUCTBIX 18 TIK-2-31 IIK-2- | JI1.2J12.1J13.
YIIIEpOIHBIX 32 [IK-2-V1 1
Matepuaios. /Cp/ TK-2-V2 TIK-2 24

-B1

1.14 [ToaroroBka K nMpakTU4ECKUM 2 T1IK-2-31 T1K-2- | JI1.2J12.1JI3.
pabotam, nmpopaboTka 32 [IK-2-V1 1
KOHCIIEKTA JIEKIIUH IIK-2-Y2 TIK-2 21
VYMmacnuBaHUE MIUXTHI U -B1

TEpPMOIIOATOTOBKA, KaK
C1I0co0 yBEINYCHUS
MIPOU3BOTUTENEHOCTH
YCTaHOBOK IlepepaboTKU
YI'M.

/Cp/




Pa3nen 2.
IMoaroroBuTe/ILHBIE CTAAMHI
MOJIy4eHHu s
yrierpaguToBbIX
matepuaios (YI'M).

2.1

[Iponeccr! npoxanuBaHus
YM.

[Ipoueccrl cmemmrBanus
pokajieHHbIX YM co
CBSI3YIOLIHM.
[IpeccoBanue cMenIaHHbIX
MaTepHaoB.

/J1ex/

JI1.2J12.1
3105203354

2.2

ITponecce! npokanuBaHus
YM.

ITporecchl cMenMBaHUA
IIpOKaJIeHHbIX YM co
CBSA3YIOLIUM.
IpeccoBaHue cMEIIaHHBIX
MaTepHanoB.

Mp/

JI1.2J12.1J13.
1
Ol

23

Vcnonb3oBaHue MaTepuanoB
B SIICPHOIL
MPOMBIIITIEHHOCTH.
CoBpeMeHHOE TPOU3BOACTBO
YI'M. /Jlex/

JI1.1J12.1
0103 54

2.4

[TepcniekTuBHBIE
HaIpaBICHHS
sHEprocoepekeHus B
texHonoruu YI'M /Cp/

JI1.1JI12.1J13.
1
01023354

2.5

HoBble MeTOIbI B IIOATOTOBKE
CIIPECCOBAHHBIX
n3aenuii. /Cp/

10

JI1.1J12.1J13.
1

2.6

PammonanrsHOe
WCTIOb30BaHHE
SHEPTEeTHYECKUX PECYPCOB.
Bo03MOXHOCTb yTHIIH3AIH
TBEPJBIX OBITOBBIX OTXOJIOB B
00XHUTOBBIX KaMepax.
Yrunuzanus temnia, npu
o0xure YM. Ilyru
TTOBBIIIICHHS
9HeprodhHeKTHBHOCTH
MOJrOTOBUTEIBHBIX CTAIHH
npousBoacTea YI'M.

/Cp/

15

JI1.2J12.1J13.
1
24

Pazpgen 3.
TepMoxumMmuiecKkne
MPouecchl MPOU3BOACTBA
YI'M.

3.1

XapakrepucTuka MUPOBOM U
poccuiickoi
MPOMBIIITIEHHOCTH
nponsBojcTea YI'M. /Cp/

JI1.2J12.1J13.
1
0103023354




3.2 [ponecc obxura 3 T1IK-2-31 TIK-2- | JI1.2J12.1JI3.
CIIPECCOBAHHBIX «3€JICHBIX 32 [IK-2-V1 1
3arOTOBOK. [IK-2-Y2 TIK-2 | 931 2233 54
TepMOXUMUUECKUE IPOLIECCHL -Bl
pu oOXKure.

Ipornecc rpadurammu YI'M.
/JTex/

33 [Tytu MmongepHu3anuu 3 JI1.1J12.1J13.

npousBozacrea YI'M. /Cp/ 1
01323334

34 HoBrle xumMuko- 3 JI1.1J12.1J13.
TEXHOJIOTHUECKHE METO/IBI 1
3aIIUTHI OKPYKAIOIIEH 01323354
cpenpl. YTHIN3aUUs U
00e3BpexXUBaHUE TBEPIBIX U
XKHUJKAX OTXOJIOB B
nponsBojicTee YI'M. /Cp/

3.5 Karanutnueckoe neiicteue 3 TIK-2-31 IIK-2- | JI1.1J12.1JI3. | BuptyanbHbl
npuMecelt 1 100aBOK Ha 32 [IK-2-V1 1 i ThIOTOpHAT
nporiecc rpadutanmu. /Cp/ MK-2-Y2TIK-2 | 51 32 23 54

-B1
3.6 CMosIomeperoHHbIe HEXH. 3 TIK-2-31 TIK-2- | JI1.1J12.1J13.
Bunsl 1 criocoObl OTydeHHs 32 TIK-2-V1 1
KaMEHHOYTOJIBHOTO TIeKa. IIK-2-Y2 1IK-2 | 51 22 33 54
ITpon3BoncTBO rpadUTOBEIX -B1
CTepKHEeH, TpeOOBaHMS K
KayecTBY MaTepHaJIOB.
KoHcTpykiuy coBpeMeHHBIX
rpaUTHPOBOYHBIX
neueit. /Cp/
3.7 /Dx3amen/ 3 TIK-2-31 IIK-2- | JI1.2J12.1J13. KMI
32 TIK-2-V1 1
MK-2-Y2TIK-2 | 51 32 323 54
-B1
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBHYM, IK3aMEeH H T.N), BOMPOCHI IS
CaMOCTOSITe/IbHOH OATOTOBKH
Kon KonTtponsnoe rIEIII){OBepHeMHe B
KM MepOTpUATHE ZMKATOPBI OTIPOCHI JJIsl TIOATOTOBKH
KOMIIETeHLIU I
KM1 Bomnpocs! k
JK3aMEeHY

1. CprKTypa YrJIepOAUCTBIX MaTEPUAJIOB, OIIPEACIIAIOIIAs UX CBOMCTBa

(anmasz,

rpaduT, NCKOMaeMBbIe YIIIH, CaXa)

2. Cxema npou3BOACTBa yraerpaduToBsix MarepranoB (OCHOBHBIE
STambl

MPOM3BOJICTBA, UX 3HAYNMOCTB)

3. JlmarpamMMa arperatHoro cocTossHus yriepoaa. CBoiicTBa
YIIEPOIUCTBIX

MaTepHajoB, ONPEACISIONINE TEXHOIOTHIO YIIIerpadUTOBBIX
MaTepuasoB.

4. Knaccugukanus yrierpauroBbIX MaTepUaioB 1Mo 06JacTu ux
NPUMEHEHHUS.

DIeKTPOTHbIC M3ISITHSL.

5. Knaccudukarms yrinerpaduToBbIX MaTepHAaIOB MO 00JACTH UX
MPUMEHEHUS.

OrHeynopHele H3enHa. XUMUIECKH CTOMKHE H31EIHA.
DNeKTpOyrojJbHbIEC U3/EIHS.

6. Knaccudukanus yranerpaduToBbIX MaTEpHAIOB MO 00IACTH UX
NPUMEHEHHUS.

AHTH(PUKITHOHHBIE H31eHs. JleTanu 11 aTOMHBIX KOTJIOB.




DNEeKTPOHBIE MACCHI.

7. O0mue cBoicTBa yrierpaguToBbIX MaTepraoB. OT 4ero oHN
3aBHUCHT.

Du3uuecKue CBOUCTBA.

8. O0mue cBoiicTBa yrierpapuToBeix MaTepuaioB. OT 4ero oHu
3aBUCHT.

9. Kitaccnguxaryst ChIpbeBBIX MaTEPHAIOB. AHTPAUT U TPpaduT, KaKk
CBIpbE JUIs

HPOU3BOJICTBA YIIIErPapUTOBBIX MaTEPHAIIOB.

10. Knaccudukanust chpheBbIX MaTepuanioB. KOKChI, Kak ChIpbe IS
MPOU3BOJICTBA

yriIerpauToBBIX MaTepUaoB.

11. ®u3nko-XxUMHYECKHE IPOLECCHI TPOMCXOAAIINE PU TPOKATUBAHUU
YITIEPOANCTHIX MaTEPUAIIOB.

12. TexHonorus npoKkaauBaHHU. DIeKTpudeckue medn. Mx qocronHcTBa
u

HEJIOCTATKH.

13. Texnonorus npokanuanus. Bpamaromuecs neun. X noctouHcTBa
u

HEJOCTATKH.

14. TexHonorus npokaiuBanus. PeroprHsle neuu. X 10cTOMHCTBA U
HEJOCTaTKH.

15. Ipoueccs! npoucxoadmye mpu u3MenbueHnu. CTeneHsp
MU3MeTbYCHIUS. MaImHb

JUIS M3MeNbueHHS. CXeMBI H3MEITbUCHHS.

16. ®uznueckue oCHOBHI U3MenbueHus. Teopun Pertunrepa, Kuka,
Pebunpepa.

17. Pa3nenenne n3MeIpueHHOTO MaTepraia Ha (hpaKIim.
Knaccudukanus. Cura.

I'poxora.

18. CocTaBieHue MpOM3BOACTBEHHBIX perentyp. Beidop crimyanx
MaTepHajoB, ero

TpaHyI0METPUUECKOro cocTaBa. BriGop cBs3yrolero.

19. CmemmBanue. TexHOTOTUS IPUTOTOBIIEHHUS MACCHI HA
JIBYXJIONACTHOM

CMECUTEIBHOHI MaIlIUHE.

20. CmemuBanue. [IpurorosneHre Macchl Ha MIHEKOBBIX CMECHTENSX.
berynenue.

Bansuepanue.

21. ®u3uKo-XUMHYECKHE IPOLECCHI, MPOTEKAIOIIHE IIPU IPECCOBAaHUT
yraerpauToBbIX Macc.

22. IlpeccoBanwue B npecc-(popmy. TeXHOIOTHS TOPSIETro U XOIOTHOTO
MPecCcOoBaHUS

B mipecc-Gopmy.

23. IlpeccoBanue BbIIaBIUBaHUEM. TEXHOJIOTHS BBIJABIMBAHUS.

24. OtnuuuTenbHbIe 0COOEHHOCTH MIPECCOBAHMS B IIpecc-(hopMy U
BBIJIABIIMBAaHUEM.

25. Texunonorust popMOBaHUs TPOMOOBaHHEM. TpaHCTIOPTHPOBKA U
XpaHEeHHe

CIIPECCOBAHHBIX U3/EIHIl.

26. O6xwur. [Iponeccsl, mpoTekaromue npu 00xure.

27. BnusHUE CKOPOCTH OOKHUTra U IIPUPOABI YIIEPOAUCTHIX MaTEPHAIIOB
Ha CBOICTBa

TOTOBBIX U3AEIUi. PesxuM 00Kura u3aesuii.

28. IIpounocts criekanus npu ooxwure. Jledopmanus B mporecce
obxura. Pexxnm

00>KUTa U3eTHH.

29. TexHonorust 00XHra U3IENNH B MHOTOKaMEPHBIX Tedax. Y cIoBus
ob>xura

30. Tepmuueckoe paduHIPOBaHHE IPadUTOB. MYHIIITYKH IS
BBIJJABIIMBaHMUS.

31. TexHonorust 00’KHUra MEIKHX MU3/IEIHUI B TYHEIBHbIX MeYax. Y CIOBHs
ob>xura.

32. Teopernueckue oCHOBBI TpaduTanuy. Vi3MeHeHne CBOHCTB
yrierpaguToBbIX

BEI[ECTB B TIpoliecce rpaduTarim.

33. Texnomnorus rpaduranui. Y cIoBHA IpadUTAIHH.

34. Ceszyromue Matepuaisl. FIx cBoiicTBa. BecmomorarenbHbie




MaTepHaibl Ipu
MPOU3BOJICTBE YIIIeTPa(UTOBBIX U3IICITHA.

5.2. IlepeyeHsb padoT, BLINOJIHACMBIX 110 JUCHHILINHE (Moay10, npakTuke, HUP) - 3cce, pedpepaThl, npakTHUECKUE H
pacueTHo-rpaduyeckne paéoThl, KYPCOBbIe PA0OThI, IPOEKTHI U JP.

IIpumepnsie Temsl pepepatoB(IIK-1.4 31, TIK-3.2_31)

1) Ucnionmp30BaHme yriIepoOAHBIX MaTEPHaIOB B XUMIYECKOM IIPOU3BOICTBE.

2) Mcnone3oBaHue yrIIepOJHBIX MAaTEPUAIOB B AJICKTPOHHKE.

3) Hcnonp3oBanue yriaepoAHbIX MaTEpHATIOB B TEIUIOTEXHUYECKOM 000pYIOBaHHH.

4) YriepoHble HAHOMaTepUAIIbI.

5) Mogenu cTpoeHHs TBEP/IBIX TOPIOYNX HCKOMAEMBIX U IIPHPOIHOTO rpaduTa.

6) Moudumupyromme 106aBKU, N3MEHSIOININE TIIACTHYHOCTD CBA3YIOIIETO.

7) Metonsl yripaBieHHs: CBONCTBAMH KOHEYHOTO NPOAYKTA MPH 00XKHUTe U rpadUTAlNK YIIIEPOAHBIX MaTEpHANIOB.
8) [Ipon3BOCTBO UTOIBYATOTO U AIEKTPOIAHOTO TIEKA.

9) IIpom3BoacTBO TexHIYECKOTO yriepoaa. O60pyaoBaHNE U TEXHOIOTHYECKask CXeMa IPOU3BOJICTBA.
10) [Tomy4eHne UCKYCCTBEHHBIX aiMa30B

11) Mcnonp3oBaHue yriaepoaHbIX MaTEPHAIOB B 3JIEKTPOIHEPTETUKE.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DopMoi TPOMEKYTOUHOH aATTECTAIMH 110 JUCIUIUIMHE SBIIACTCS SK3aMEH.

Hwxe npencrabnen obpaser Ouiera uist 9K3aMeHa, MPOBOJIMMOTO B YCTHOH opMme.
MMHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPABOBAHIS POCCUMCKOI ®EJIEPALTAN
deznepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEHKICHHE BBICIIEr0 00pa30BaHMs
HALIMOHAJIbHBIM UCCJIEJIOBATEJICKMIN TEXHOJIOTMYECKHWI YHUBEPCUTET
«MHUCuC»

HOBOTPOULIKUI ®UTAAIT

Kadenpa MmaTeMaTHKH U €CTECTBO3HAHUS
BUJIET Ne 0
Jucrumnmza: « TexHOoNorus v uCHoIb30BaHUE YIIIEPOJHBIX MATEPHAIIOB)

Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTHS»
®dopma oOyueHus: ouHast

1) CBoiicTBa yrierpauToBeIX MarepraaoB. OCOOEHHOCTH KPHCTAJUIMUECKOH pemeTkn rpaduta. O61acTs IpUMEHEHHS
YI'M.

2) AHTpauuT Kak celpbe 1 npousBoacTBa YI M. OcoOGeHHOCTH MPUMEHEHUs, CBOMCTBA U NpeJHa3HAUCHUE

3) Craaun nipeBpaimennii YI'M B niporiecce rpaduTanyy.

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

TecroBble 3ajaHus A7 TEKYIIEr0 KOHTPOJIS 3HAHUI

K 1.4
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1. BcTaBbTe IPONYLIEHHOE CII0BO

Bce anekTpoHble U 3IIEKTPOYrOIbHbBIE MATEPUANIBI B OCHOBE CBOEH

cojepKar , CBOMCTBA KOTOPOTO MO3BOJISAIOT IPUMEHATD €T0 Al U3TOTOBIEHUS MIUPOKOr0 aCCOPTUMEHTA U3AENuil, U3
KOTOPBIX IOYTH KaXbIH BUI 00J1a1aeT crieni(UuecKUMH CBOHCTBaMU.

2. CrouMocTh rpaUTHPOBAHHBIX MIEKTPOTOB , HO pacxo[ B JBa—TpU paza , T. K. BBIIIIE JOITyCTUMAasi CUJIa TOKA.

3. — CITOCOOHOCTH MacChl U3MEHATH CBOIO (DOPMY TIOJT BIUSTHHEM

BHEITHUX cwII (0€3 00pa3oBaHUs TPEIIMH U Pa3pPhIBOB) U COXPAHATH CBOIO

(hopMmy mocne CHATHA Harpy3Kd. DTO CBOMCTBO YCTaHABIMBACTCS CYOBEKTHBHO HA OCHOBE PAa3JIMUHBIX (PAaKTOPOB, T. K.
3aBHCHUT OT BHEIITHEro ¥ BHYTPEHHEr0 TPEHUS, yIPYTOCTH MaTeprala, aAre3MOHHBIX CBOWCTB, TEMIIEPATYypHI U T. [1.

vi
1. KakoBa BenmnuuHa JAUCTIEPIUPYIOUICTo AaBJICHM A, BOSHUKAIOIICTO ITPHU BCIICHUBAHNU HUCr
AKICITOPHOTO THIa?

a) ~ 500 atm
6) ~2 atm

B) ~ 3000 atm
r)~0,2 at™m

2. KakoBa nukHOMeTpUYECKas IIIOTHOCTH MeHorpaduTa 1o Boje?
a) 1 —2r/em3
0) 2,26 r/cm3




B) 0,4 — 0,9 r/cm3
r) 1-5/n

3.TepMuueckast ycTOMYMBOCTD HUTPATa TpaUTa C yBEIHMUCHHEM HOMEpa CTYIICHH:
a) mpu nepexofe ot I ko II Bo3pacraer, a mOTOM He U3MEHSIETCS

0) HEe U3MeHsIeTCs

B) yObIBaeT

T) BO3pacTaeT

v2

1. Y nenpHasi moBepXHOCTh NMeHOrpaduTa, MOIYYEHHOTO Ha OCHOBE OHcyibdara rpadura:
a) YBEIUYMBAETCSI C HOMEPOM CTYIIEHH

0) yMeHbIIIaeTcsl ¢ HOMEPOM CTYIEHI

B) HE U3MEHSETCS

r) Bo3pactaet nipu nepexojie ot [ k III ctynenu, a mnotom He U3MeHsIeTCs

2. Tepmudeckasi ycTOHYHUBOCTE HUTpaTa TpaduTa ¢ yBeIHICHIEM HOMepa CTYIICHH:
a) mpu nepexofe ot I ko II Bo3pacraer, a mOTOM He U3MEHSIETCS

0) HEe U3MEHsIeTCs

B) yObIBaeT

T) BO3pacTaeT

3. Kakue xapakTepUCTHKH UMEIOT SKCTpEeMalbHbIN XapaKkTep NPy HAMOIHEHUN?

a) MOJyJb YIPYrOCTH

6) mnpysms

B) TeMIIepaTypa CTEKJIOBaHU

TIK-3.2
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1. brinxkaiiiee paccTosiHUE MEXAY aTOMaMH yIriIepojia, paBHOE CTOPOHE IIECTUYTOJIbHUKA, COCTABIISET:
0,142 am.

1,02 am.

0,0142 um.

0,144 am.

2.B y3nax cummBKY 00pa3yroTCsl MPOCTHIC I(UPHBIE TPYIIILI IPU OTBEPKICHUH:
a) aMMHaMH

0) TpETHYHBIMHU AMUHAMHU

B) aHTHIPUIAMU

3. JluHaMu4ecKue MEXaHHYECKUE HCIIBITaHHUSI
a) YCTAJIOCTHBIE HCTIBITAHHS

0) TPEIMHHOCTONKOCTh
B)ra30MpoHUIIAEMOCTh

V1

1. K xakoMy KJaccy COeIMHEHUH OTHOCSTCS MHTEPKaJMPOBaHHBIE cOeTUHEeHus rpaduTa?
a) K COCJMHEHUSIM BHEIPEHUS

0) x KIaTpaTam

B) K HOHHBIM COJISIM

r) BepHO a, O U B

2. KakoBa BenMurHa AUCTIEPTUPYIOIIETO AaBJICHUS, BOSHUKAIOIIEro nmpu BerieHuBanuu MCT
aKLENTOPHOro TUmna?

a) ~ 500 atm

0)~2arm

B) ~ 3000 atm

r) ~0,2 atm

3. Kakue U3 nepedrciiecHHBIX (JaKTOPOB BIUSIOT HAa IIPOYHOCTH rpadpuToBoii Gosbru?

a) mpupoja UHTEpKajiaTa

0) HaCBIITHAS IUIOTHOCTH MEHOTpaduTa

B) IJIOTHOCTH rpaUTOBON (HOIBIU

T) BCE TIEPEUUCIICHHBIC (PAaKTOPBI




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 MPABIJIBHO PELIMIT MPAKTHICCKUE 3a1a9H, YBEPEHHO, JIOTHYHO, OCIEIOBATEIBHO H apI'yMEHTHPOBAHO
U3J1arall CBOe PEIeHHE, UCIIONb3Ys COOTBETCTBYIOLIYIO TEPMHUHOJIOTHIO;

- 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 3arnaBne bubnnorexa W3maTenscTBO, TOA, 371. axpec
JI2.1 |E.B. CmugoBuu TexHonorus nepepaboOTKu M., Anbsiace, 2011,
HedTH n raza.Kpexkunr
HEe(TIHOTO CBIPBS U
nepepadoTKa yriaeBoJOPOIHBIX
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 XUMHYECKOMN
TEXHOJIOTHH TOIUINBA U
YITIEPOIHBIX MaTepHanoB"
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 |IouckoBas cuctema crateit https://www.mendeley.com/
3 Y 100HBIHA calfT, Ha KOTOPOM CHCTEMAaTH3UPOBAHBI https://internet-law.ru
TI'OCTw
33 | Poccranmapt WWW.gost.ru
denepaibHOE TOCYIAPCTBEHHOE OI0HKETHOE https://new.fips.ru/
3 yupexaenue «DenepanbHblii HHCTUTYT
IIPOMBIIIICHHON COOCTBEHHOCTH» (TIOMCK MATCHTOB
PO)
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AntuBupyc Kaspersky Endpoint Security s 6usneca-Pammpennsriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.4 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.5 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.6 |Zoom
I1.7 | bpay3ep Opera
1.8 | bpaysep Yandex
I1.9 | Bpaysep Microsoft Edge
6.4. Ilepeuenb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
M1 1. model.exponenta.ru - — yueOHO-METOTUUESCKUI CANT O MOJICTUPOBAHHUH U HCCIICIOBAaHUN CUCTEM, OOBEKTOB,
: TEXHHYECKUX IIPOIECCOB U (HM3UUCCKUX SBICHUH.
n2
3 2. mvtu.power.bmstu.ru - Cratsu 0 BozmoxHOCTIX [IK « MBTVY», onmybnukoBaHHBIE Ha caiiTe model.exponenta.ru:
) «[IporpammHBIii KoMIUTEKC "MoaenupoBaHUE B TEXHHYECKUX YCTPOHCTBAX"».
n.4
n.5 |3.xumuk.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenune

OcHarnieHne
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VYuebHas mabopaTtopus (KOMITBIOTEPHBIH
KJIacc)

KomrurekT yueOHOM MeOenu Ha 12 mecT [t oOydarommxcs,
12 cranuOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAllMOHAPHBIIl KOMIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJ, B MHTEPHET), IPOCKTOp, OKpaH HACTEHHBIH,
KOMMYTAaTop, IOCKa aylWTOpHas MejoBas, BeO Kamepa
Logitech, moctyn x OUOC Yuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiathpopme LMS Canvas u Moodle,
nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,
arTuBupyc Dr.Web.

132

VYueOHas mabopaTtopust GU3NKH

KomrurekT yueOHOM MeOenu Ha 16 MecT [t oOydarommxcs,
pabodee  MecTo  mpemomaBaTens, 2  CTaIMOHapHBIX
KOMIbIOTEpa g OOyJalolmuxcsi, JOCKa ayJuTOpHas
MenoBas, KOMIUIGKT  THIOBOrO  OOOpyIOBaHMS  JUIA
nabopatopuit « DNEKTPUIECTBO U MarHeTH3M» (HACTOJLHBIN
KOHCTpYKTHB 1 mT, Onox reHeparopoB 1| 1T, OI0K
MyIbTHMETpOB | 1T, 010K HaOOpHOE moyie | T, KOMIUIEKT
MUHHOIOKOB | mT, OJIOK MOJECTHpPOBaHUS Tmojed 1 1T,
KOMIUIEKT COCANHHUTEIBHBIX ITPOBOAOB | IIT.).
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VYueOHas mabopaTtopust GU3NKH

KomrmurekT yueOHOM MeOenu Ha 20 MecT I o0ydarommxcs,
pabodee  MecTo  IpemomaBaTens, 3  CTaIMOHAPHBIX
KOMIIBIOTEpA IS oOydJaronmxcs, ocuuiorpad,
MOJTYIIPOBOHUKOBBIN J1a3ep (KpacHbI) MOIMHOCTh 152MBT,
TTOTYTIPOBOAHUKOBEIN Ja3zep (KpacHBI) MomHOCTH 153MBT,
nmabopaTopHast yCTaHOBKa «JIBIDKEHHME 10 HAKIOHHOM
IUIOCKOCTH», JlabopaTtopHast ycraHoBKa «OmnpeneiieHue
OTHOIIIGHHS  TEINIOEMKOCTH  BO3AyXay, JrabopaTopHas
ycraHoBka «Ombir ®panka u Tepma», mabopaTopHas
ycraHoBka «M3ydeHne uHTEp(pEpEHIUH CBETa», YCTAaHOBKA
JUISL M3YYEHHs YHNPYroro W HEYNpYroro yjaapa, yCTaHOBKa
JUIL  Ompen.3apsga JJeKTPOHa C MOMOINBI0 BaKyyMHOTO
auoza,

10.JTabopatopHasi ~ ycTaHOBKa «DU3NUECKUHMASTHUKY,
nabopatopHast ~ ycraHoBka  «Heympyroe — coymapenme
¢u3muecknXx ~ MasTHHKOB», JlabopaTopHas  YCTaHOBKa
«/3yyeHne  BS3KOCTM  BO3AyXa»,  YCTaHOBKAa I
ONpENEIeHNs] HANPSDKEHHOCTH MAarHUTHOTO TIONSL  3€MIIM
(Tanrenc-bycconp), ycraHoBka saboparopHas "MarmuHa
AtByma" ®MI11 c¢ onexktpoHHBIM Omokom  DM-1/1,
ocumnorpadp GOS-620 FG, mukpockon yueOHbii YM-401,
JIOCKa ayTUTOpHAsT MEIOBAsl.

8. METOJJUYECKHUE YKA3ZAHUA J1JI1 OBYYAIOIIIUXCA

IToarotToBKa K MPOMEKYTOYHOU aTTECTALUH 110 AUCHUIUINHE 3aKITI0YAETCS B U3YyYSHHH TEOPETHYESCKOT0 MaTepuaa o KOHCIIEKTaM
JIEKLMi, HICTOUHMKAM OCHOBHOI! U JIOTIOJIHUTENILHOMN JIMTEPATYpPhl, BKIIOYAsi TEMbI CAMOCTOSTENILHOTO N3YYEeHHsI, ODUEHTHPYSICh Ha
CIIMCOK KOHTPOJIBHBIX BOIPOCOB [0 COOTBETCTBYIOLINM TEMAaM.
I[Ipu caMoCTOATENFHOM H3y4E€HNH MaTepuaia peKOMEHIYeTCsl 3aHOCUTD B TETPaJb OCHOBHBIC IIOHATHS, TEPMHUHBI, ()OPMYIUPOBKU
3aKOHOB, (hOPMYJIbI M ypaBHEHHsI, BBIBOJIBI 10 M3y4aeMoii Teme. Vi3yueHue ar000ro Borpoca He00X0 MO TPOBOIUThH HA YPOBHE
CYIIIHOCTH, a HE Ha YPOBHE OTJICIBbHBIX ABIEHHHA. DTO CIIOCOOCTBYET Ooiiee IITyOOKOMY U IIPOYHOMY YCBOSHHIO MaTepHaa.

B ciydae 3aTpyaHeHUs IpH M3y4EHUH AUCLUUIUIMHEI CIIEAyeT 00paIaThest 3a KOHCYIbTalell K pernogasaTento. Bee nekionHble
MaTepHabl, a Takke MpakTHdeckne 3ananus npuseneHsl B LMS Canvas o aapecy kypca https://lms.misis.ru/enroll/PKT6LB

IIpoBenenue sxk3ameHa:

DK3aMeH 110 JaHHOW JUCLUILIMHE IIPOBOAUTCS B YCTHOH (hOpME IO SK3aMCHAIMOHHBIM OmieTaM, Ka)kIbIi U3 KOTOPBIX BKIFOYAET 2
TEOPETHUYECKUX BOIPOCA M OJHO MPAKTHIECKOE 3aJaHHE.
INoxazaTenu 1 KpUTEPHH OIIEHUBAHUS YK3aMEHA:

— Ha OLCHKY «OTINYHOY (5 0aJUI0B) — 00yHaronuiics 1eMOHCTPUPYET BBICOKHH YPOBEHb OCBOCHHSI KOMIIETEHIINIT, BCECTOPOHHEE,
CHCTEMaTHIECKOE U TITyOOKOE 3HaHHE yueOHOT0 MaTe-puaia, CBOOOJHO BBIIOIHSCT IPAKTHIECKHE 3a/IaHNUs, CBOOOIHO OIEpHpYyeT
3HAHUSAMH, YMEHH-SIMU, IPUMEHSET UX B CUTYAIISIX [TOBBIIICHHOHN CIIOXKHOCTH.

— Ha OLIEHKY «X0poIoy» (4 6aia) — o0ydaromuics: 1eMOHCTPUPYET CPEAHUI YPOBEHb OCBOSHHS KOMIIETEHIIUI: OCHOBHbIE 3HAHUS,
YMEHHSI OCBOEHBI, HO JIOITYCKAIOTCSI HE3HAYHUTENb-HbIE OMINOKH, HETOUHOCTH, 3aTPYIHEHHUS IIPU aHAIUTHYECKUX OTlEepalisX,
HepeHoce 3HAHNWH M YMEHHH Ha HOBEIE, HECTaHJAPTHBIC CUTYAIHUN.
— Ha OIIEHKY «YIOBIETBOPUTENbHOY (3 Oaa) — 00yJaronuiicsl JeMOHCTPUPYET MOPOTOBLIM YPOBEHb OCBOCHUI KOMIIETEHINII: B
X0J1€ KOHTPOJIBHBIX MEPONPHATHI JOIYCKAIOTCs OIIMOKH, IIPOSIBIISICTCS OTCYTCTBUE OT/ICIBHBIX 3HAHUH, YMCHUI, HABBIKOB,
00YJaroNIMICs NCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHHS TIPH OTIEPHUPOBAHUHN 3HAHUSAMH U YMEHUSIMH IIPH UX IIe-peHOCE Ha HOBBIE

CUTyalUHU.

— Ha OIIEHKY «HEYIOBIETBOPUTEILHOY (2 Oana) — oOydaromuiicss 1eMOHCTPHUPYET 3Ha-HuUs He 6onee 20% TeopeTHUECcKoro




MaTepHaa, J0IMycKaeT CyIeCTBEHHbIE OIIMOKHM, HE MOXKET [TOKa3aTh MHTEIUIEKTYaJ IbHbIe HABBIKM PELICHHsI MTPOCTHIX 3a1a4.
— Ha OIICHKY «HEY/IOBJICTBOPUTEIBHOY (1 Oait) — oOyJarommuiicss He MOXKET IIOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOHM3BE/ICHHS
00BsICHEHVSI THPOPMAITUH, HE MOYKET MOKa3aTh MHTEN-JICKTYaIbHbIC HABBIKH PEIICHUS MPOCTHIX 3a7ad.




