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1. OBIIME CBEIEHMUSA

VYyeOnas aucuuiimHa « HeTrpaaunMoHHBIE METOIBI MOJIYyUYEHHUS MOJUMEPHBIX BOJIOKOH)»
M3Yy4aeTcsi B BOCBMOM CEMECTpeE.
Kypcogas pabota/KypcoBoit mpoekT — He Tpe1yCMOTPEHBI

1.1. ®opma mpomMeKyTOYHOMN aTTECTALUU:
JK3aMeH
1.2. Mecto yuebHOM nucuuIuinHbl B cTpyktype OITOIT

VYuebnas nucuuiuiMHa « HeTpaauuuoHHbIE METOIbI MOJYYEHUS IMOJUMEPHBIX BOJOKOH »
OTHOCHUTCS K 3JIEKTUBHOM 00513aTEIbHON 4aCcTU IPOTPaMMBbI.

OCHOBOM U1l OCBOECHUS AMCLUIUIMHBI SBISIOTCS Pe3ysbTaThl 00yYeHMsI 10 HPEIbIAYILEMY
YPOBHIO 00pa3oBaHMsl B YacTH CHOPMHPOBAHHOCTH YHHUBEPCAIBHBIX KOMIICTCHIIMH, a TaKKe
o0ienpogdeccuoHaIbHBIX KOMIETEHIHUH.

Pesynbrarel 00y4yeHus 1o y4eOHOW TUCIUIDTHHE UCTIOIB3YIOTCS IPU U3YYEHUH CIIEAYIOIINX
JUCLHUIUIMH U IPOXO’KICHUS MPAKTHK Ha MOCIEAYIOIINX YPOBHAX 00pa3oBaHus ( Marucrparypa) u
BBINTOJIHEHUH BBITYCKHOW KBaTM(PHUKAIMOHHOM pabore:

— IIpousBoacrBennas npakrtuka. HAP 1
-- ./IHHOBalIMOHHBIE TEXHOJOTUHU IIPOU3BOJCTBA XMMUUYECKHUX BOJOKOH

2. UEJH U IVIAHUPYEMBIE PE3VJIbTATHI OBYYEHUS MO
JTUCHUIIIMHE

HenssMu  u3ydeHus: AUCHUIUIMHBI «HeTpaauIiMoHHBIE METOIbI MOJYYEHHUS MOJTUMEPHBIX
BOJIOKOH» SIBJISIFOTCSL:

— O3HAKOMJIEHME C OCHOBHBIM aCCOPTUMEHTOM BBICOKONPOYHBIX, BBICOKOMOIYJIbHBIX
ApUMHUPYIOIIUX BOJIOKOH;

—  aHanu3 ChIPbs JUIsl IPOU3BOACTBA APUMHUPYILUX BOJOKOH, UCIOJIb3YEMBIX B MPOU3BOJICTBE
KOMITO3UIIMOHHBIX MaTEPUAJIOB,;

—  H3y4YeHHe CcrocoOOB MPOU3BOJICTBA MOJIMMEPHBIX APUMUPYIOIIUX BOJIOKOH O BUAM;

— aHajuu3 OCHOBHBIX CBOMCTB MOJUMEPHBIX BOJOKOH, MOJYYa€MbIX IO HETPATULHOHHBIM
XUMUYECKUM TEXHOJIOTHSIM;

— ¢opMupoBaHue Yy OOydarolmUXcsi KOMIIETCHIIUN, YCTaHOBJIEHHBIX 00pa3oBaTelbHOU
nporpammoii B cootserctBuu ¢ ®I'OC BO 1o naHHON JUCHUIIIMHE.

Pesynbrarom oOydeHHs 1O y4eOHOM IUCHUIUIMHE SIBIACTCS OBJAJCHUE OOYYAOIIMMUCS
3HAHUSIMHU, YMEHUSIMHU, HaBbIKAMU U OINBITOM JESATEIbHOCTH, XapaKTEPU3YIOLIMMHU MPOIIECC
GbopMHUpPOBaHUST KOMIIETEHIIMA U OOECIEUYHBAIOIIMMHU JIOCTHKEHUE TUIAHUPYEMBIX pe3yIbTaTOB
OCBOEHUS yU4eOHON AUCIIUTIITMHBI

2.1. @®opmupyeMble KOMIIETCHIIUN, THANKATOPBI JOCTHKEHUS KOMIIETCHIIUH,
COOTHECEHHBIE C IJITAHUPYEMbIMH pe3yJIbTaTaMHu 00y4eHUs 10 AUCHUTUIIMHE:

Kona u HanmMeHoBaHue Koa n HanMeHOBaHHe MHAUKATOPA l'[JIaanyeglble Pe3yIbTATDbI
o0y4eHus
KOMIIETEH I{UH JIOCTHKEHUS] KOMIETEHIUH y
110 IMCIHILIHHE

IK-1 NA-TIK-1.1 — Awuanusupyer u
Cnocoben ygactBoBaTh B | Onmcanue U 00BICHEHHE ATATlOB CHCTEMATH3UPYET OTEYECTBEHHYIO
pean3alum MPOIECCOB TEXHOJOTMYECKOTO MPOLecca | u 3apy6eKHYIO HAYYHO-
IPOM3BOJICTBA BOJIOKOH U | OCOOEHHOCTEH pabOThI HCTIONIB3YEMOr0 TEXHWYECKyl0 HMHpOpMao B

obacTu MIPpOU3BOACTBA
KOMITO3HIIMOHHBIX 000pyIOBaHus

ApMUPYIOIHUX BOJIOKOH JUI
MaTEpHAJIOB C YYETOM




Koa n HaumeHoBaHue

Koa n HaumeHoBaHMe HHIAUKaATOpAa

I[nanupyemble pe3yJibTAThI

00yueHust
KOMIIETEHITN A TOCTHKEHHHA KOMIETEHI[HH
10 TUCITHILINHE
3KOJIOTUYCCKHUX TIOJTYICHUSA KOMITO3HIITMOHHBIX
TpeOOBaHMIA MaTepuaos,
— CaMOCTOSATENPHO aHATN3UPYET
" YyCTaHaBJIMBACT 3aKOHOMCPHOCTHU
MEKIY TECXHOJIOTHYCCKUMH
0COOEHHOCTSIMU MIPOU3BOJICTBA
TIK-5 VJI-TIK-5.1 5 potss :
CTPYKTYpOU u CBOHUCTBaAMH
CriocoOeH nmoHUMaThb 3HaHUE MPUHIMUIIOB MOTYYCHHS HOUMEpHBIX apMUPYIOIIIX
MIPUHIINIIEI CO3AAHUS APMHUPYIOIMUX MTOIUMEPHBIX BOJIOKOH, BOJIOKOE.
MOJIUMEPHBIX WCTIOJIb3YEMBIX ISl CO3aHUS _  Pasmmyaer TeXHOJTOTHH
KOMTIO3HIIHOHHBIX KOMIIO3UIIMOHHBIX MaTepHaioB IIPOM3BOCTBA TIOIUMEPHBIX
MaTepualioB Ha OCHOBE W-TTK-5.2 apMHPYIOIIUX BOJIOKOH IO BUAAM;.
APMHPYIOIIUX BOJIOKOH HayuyHo 060CcHOBaHHBII BEIOOD — Hay4HoO 000CHOBAaHHO
3¢ (heKTUBHOTO THTIA APMUPYIOIIETO aHanu3UpyeT HOJIUMEDBI,

BOJIOKHA I ITOJIYYCHHA
KOMITIO3MIITMOHHOI'O MaT€purajia

IPUMEHSIEMbIE U1 IIPOU3BOJACTBA
apMUPYIOIINX
OCHOBHBIE BUJBI IOJHUMEPHOIO H

BOJIOKOH, 3HacT

MOHOMEPHOTO CBIPbA .

3. CTPYKTYPA U COJAEPXKAHUE YUYESHOMN TUCIHUATLIUHBI/MOYJIS

O61as TpyA0EMKOCTh Y4EOHOHN NUCHUIUIMHBI 10 y4eOHOMY IJIaHY COCTABJISET:

OuHana popma obyyeHun

5 3.e.

160 yac.

3.1.

(ounas popma oOydeHwUs)

CtpykTypa y4eOHOM NUCIUIUIMHBI JJIs1 00yJarOUXCsl 10 BUaM 3aHSATUH

CTpyKTypa 1 06bem AUCLUNINHDI

-~

0pMa NPOMEKYTOUHOM

O6bem aucLUNAUHDI
no cemectpam

¢

KoHTaKTHana ayauTtopHana paboTa, uac

CamocroaTenbHas pabora
obyuarloLerocsa, yac

aTTecrtauumu
BCero, yac
NeKumm, yac
npakTM4YecKkue
3aHATUA, Yac
nabopatopHble
3aHATUA, Yac

Kypcoeas paboma/
Kypcoeoli npoekm
camocToAaTenbHas
obyuarowerocs, 4yac

paborta
NpPoMe)KyTouHas
aTrecraums, yac

npaKTMyeckas
nogaroToBKa, Yac

8 cemectp
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3.2. Crpykrypa yueOHON AUCIUTIINHBI IJIs 00Y4JaOIMUXCs MO pa3ziesiaM U TeMaM JTUCIHUIUIMHBL: (09Has ¢hopma o0ydIeHUs)
IInanupyembie Buabl yuedHoIi padoThI .
(KOHTpO/IHPYEMbIe) KonrakrHas padora E
pesyabTaThi e Buasl ¥ gopmMbl KOHTPOJIBHBIX
OCBOEHHSI: o ;‘ MepOHpHﬂTHﬁl, ofecrneynBalone Mo
KOJ(bI) Hanmenosanme paszienos, TeM; ® o E = & = COBOKYITHOCTH TEKYIIHH KOHTPO.JIb
¢opmupyemoii(bIx) (opma(bl) MPOMEKYTOUHOI aTTECTALMMI ) % 2 i § 2 % :» qE ycneBaeMoCTH;
KommeTeHumuu(ii) u :ﬁ E :» g - Ef :» E E Z OPMBI IPOMEIKYTOUHOT0 KOHTPOISI
MHINKATOPOB = g E = g £ E Z [é 2 ycIeBaeMocTu
JOCTH/KEHHUS % = = S e I = = = z g
KOMIIETeHIMIT = = B as s E E o =
BocbMoii cemecTp
24 36 48
IK-1 1.OcHOBHEIE HampaBleHUS B Pa3padOTKe HETPAAUIIMOHHBIX 2 2 4 KonTpoins mocemniaemMocTw.
NA-TK-1.1 TEXHOJIOTHI B MPOU3BOJCTBE IMOJIMMEPHBIX BOJIOKOH
Jlexuusn 1.1(BBoanas jexuus)
Knaccudukarus 5 obmmas XapaKTEepUCTHKA
HETPAJIUIIMOHHBIX METOJIOB MOJIYYEHNU XUMHUECKUX
BOJIOKOH.
JladopaTopHnasi padora 1.1
N3yuenue TEPMUYECKHX CBOMCTB Ha OCHOBE
apOMaTUYECKUX U  TETEPOLUKIMYECKMX  MOJIMMEPOB
(ompenenenne TEPMOCTONKOCTH )
IK-1 2.X¥WMHA ¥ TEXHOJOTHSI CHHTE3a BOJIOKHOOOPa3yomnX 4 4 6 KoHnTpoas nocemaeMocTu.
WJI-TIK-1.1 TOJINMEPOB APOMATUUECKOTO U TETEPOLUKINIECKOTO
[K-5 CTPOCHHS U TIepepadOTKH UX B BOJIIOKHO
WJI-TIK-5.1 Jlexuus 2.1
WJI-TIK-5.2 MoHOMepbl W PacTBOPUTENM JJISI ApOMATHUYECKUX U
reTepOLMKINYECKUX MOJUMEPOB 3amura paGotst 1.1
JladopaTopHas padora 2.1




IInanupyembie

Buabl yuedHoii padoThl

(KOHTpO/IHPYEMbIe) KonrakrHas padora E
pesyabTaThi e Buasbl u (polle,l KOHTPOJIbHBIX
OCBOEHUSI: o :‘ MepPONpPUSITHI , 00ecTieYnBalOIIHe 110
I~ ] <
KOJ(bI) HanmenoBanme paszienos, Tem; ® o = = & = COBOKYIMHOCTH TEKYIIMH KOHTPOJIb
2 =
¢opmupyemoii(bIx) (opma(bl) PpOMeKYTOUHOM aTTECTALMH ) % 2 2 g 2 % 5 qE ycneBaeMoCTH;
. 5 & g = Z
KommeTeHumuu(ii) u :ﬁ E g | £ Ef - E g | & OPMBI IPOMEIKYTOUHOT0 KOHTPOJISI
HHIMKAaTOpPOB § g = = g g = g [é 3 ycneBaeMocTH
JOCTHKEHHUS % = g e ¢ B g = zZ o
i = =8 |[S2EE| 28 |JOF
KOMIIETCHIIUH (o) =4 ] =
HN3ydenne TEPMOMEXAHUYECKUX CBOMCTB XHMHYECKHUX
BOJIOKOH
IK-1 2 2 2 4 Kontpons nmocemaeMocT.
WI-TTK-1.1 Jlexkuus 2. 2 3amuTa paboThr 2.1
IK-5 3aKOHOMEPHOCTH CUHTE3a apOMAaTHYECKUX u
NJ-IK-5.1 TETEPOIUKINICCKUX TTOTUMEPOB
NA-TIK-5.2 JlabopaTopHnas padora 2.2
OrnpeneneHre XeMOCTOMKOCTH MOJIUMEPHBIX BOJIOKOH
IK-1 2 4 4 6 KonTpoiib nmoceriaeMocTH.
WJI-TIK-1.1 Jlexkuus 2.3 3amuTa paboTh 2.2
IK-5 Texnonornuyeckue npuHUUIEI oyueHust [IOTA u ero
NJI-TIK-5.1 anmnapatypHoe oopmiieHHE
WJI-TIK-5.2 JlabopaTopHas padora 2.3

CpaBHUTENBHBIA TEPMOTPABUMETPHUECKUN U
i depeHInaTEHO-TEPMUYECKUN aHAIN3 BOJIOKOH M3
apOMAaTUYECKUX U ann(aTHIECKUX ITOJTUaMHIOB




IInanupyembie

Buabl yuedHoii padoThl

(KOHTpO/IHPYEMbIe) KonrakrHas padora é
pesyabTaThi e Buasl v ¢gopmMbl KOHTPOJIBHBIX
OCBOEHUSI: - ;‘ MeponpnﬂTnﬁl, ofecreynBalone mMo
KOJ(bI) HanmenoBanme paszienos, Tem; ® o = = & = COBOKYITHOCTH TEKYIIHH KOHTPO.JIb
¢opmupyemoii(bIx) (opma(bl) PpOMeKYTOUHOM aTTECTALMH ) % 2 i § 2 % :» qE ycneBaeMoCTH;
KommeTeHumuu(ii) u :ﬁ E :» g - Ef :» E E Z OPMBI IPOMEIKYTOUHOT0 KOHTPOJISI
HHIMKAaTOpPOB § g E = g g E E [é 3 ycneBaeMocTH
KOMIIETCHIIUH
IK-1 2 2 2 4 Kontpons nmocemaeMocT.
WJI-TIK-1.1 Jexkuus 2.4 3amuTa paboTs 2.3
I1K-5 CriocoObl  monydeHust (OPMOBOYHBIX ~ PACTBOPOB U3
NJ-TTIK-5.1 apoMaTHYeCKUX IOJIMMEPOB M  TOATOTOBKA HUX K
NA-TIK-5.2 (hopMoBaHHIO
JladopaTopHas padora 2.4
OrnpeneneHre 3aBUCUMOCTH BSI3KOCTU KOHUEHTPUPOBAHHBIX
pPacTBOPOB KECTKOLEMHBIX IOJMMEPOB OT KOHIIEHTpAlUU
rosmmepa
IK-1 2 4 4 6 KonTpois noceriaeMocTH.
WJI-TIK-1.1 Jlexkuus 2.5 3amuTa paboTst 2.4
[IK-5 3akoHOMEpHOCTH (POPMOBAHUS BOJIOKOH M3 aHU30TPOITHBIX Tectuposanue (1) mo Teme 2
NA-TIK-5.1 pacTBOpOB HOJIMMEPOB
NA-TIK-5.2 JlabopaTopHas padota 2.5
AHanmu3 crmocoOOB TIONYYeHHS W CBOMCTB BOJIOKOH M3
apoOMaTHUYECKUX U TeTEPOIUKINYECKUX ITOJIMMEPOB
MK-1 3.0CO0CHHOCTH TEXHOJIOTUYECKUX MPOIIECCOB MOTYICHHSI 2 2 6 KoHTposb nocemaemMocTH.
U-TIK-1.1 YTIEPOAHBIX BOJIOKOH I KOMIIO3UIIMOHHBIX MaTEPHAIOB 3ammra pabots! 2.5
[K-5 Jlexknus 3.1
WJI-TIK-5.1 OO0mIre MPUHITUTIB TOTYYICHUS 1 OCOOCHHOCTH CTPOSHUS
WJI-TIK-5.2 YTIEPOIHBIX BOJOKOH
JlabopaTopHas padora 3.1
Omnpenenenue ciocOOHOCTH XUMUYECKUX BOJIOKOH K




IInanupyembie

Buabl yuedHoii padoThl

(KOHTpO/IHPYEMbIe) KonrakrHas padora é
pesyabTaThi e Buasl v ¢gopmMbl KOHTPOJIBHBIX
OCBOEHHSI: o ;‘ MepOHpHﬂTHﬁl, ofecreynBalone mMo
KOJ(bI) HanmenoBanme paszienos, Tem; ® o E = & = COBOKYITHOCTH TEKYIIHH KOHTPO.JIb
¢opmupyemoii(bIx) (opma(bl) PpOMeKYTOUHOM aTTECTALMH ) % 2 i § 2 % :» qE ycneBaeMoCTH;
KommeTeHumuu(ii) u :ﬁ E :» g - Ef :» E E Z OPMBI IPOMEIKYTOUHOT0 KOHTPOJISI
HHIMKAaTOpPOB § g E = g g E g [é 3 ycneBaeMocTH
JOCTHKEHHUSI g g = §E€E= & 5 Z g
KOMIIETEeHIHIA = = B as s E E o =
KapOOHM3AIUN METOI0M MUKPOCKOITUH
[IK-1 3 4 4 6 KonTpons noceniaeMocT.
WI-TTK-1.1 Jlexnus 3.2 3amuTa paboTh 2.5
IK-5 OCHOBHBIC 3aKOHOMEPHOCTH TEPMOXUMHUUECKUX U Tectuporanue (2) o Teme3
NA-TIK-5.1 CTPYKTYPHBIX IPEBpPALIEHUI OJTUMEPOB B YCIOBUIX Konnoksuym 1
NJ-TTK-5.2 MIOJTyY€HUs! YTJIEPOAHBIX BOJIOKOH
JlabopaTopHnas padora 3.2
O3HakoMiIeHHEe ¢ paboOTOM MUIOTHOM YCTAaHOBKHU 110
MOJTYYEHHUIO YTIIEPOTHBIX BOJIOKHHUCTHIX COPOSHTOB
TIK-1 3 2 2 4 Koutpons nocemaemocT.
WUI-TIK-1.1 Jexuus 3.3 3amuTa paboTh 3.2
TIK-5 ITonydenue yriaepoHbIX BOJIOKOH U3
NA-TIK-5.1 MOJMAKPUIOHUTPUIILHOTO BOJIOKHA, TUPATLEIUIIOI03HBIX
WA-TIK-5.2 BOJIOKOH M TIEKOB
JladopaTopHas padora 3.3
Omnpenenenue cOpOLIMOHHON aKTHUBHOCTH
YTIIEBOJIOKHUCTHIX MaTepHAJIOB 110 oy U OeH30Iy
[IK-1 4. OcoOeHHOCTH MTPON3BOJCTBA TOJIUMEPHBIX BOJIOKOH M3 4 4 6 KonTtpons noceniaemocTu.
NA-TIK-1.1 JUCTIEPCHI TTIOIMMEPOB 3amuTa paboTst 3.3
TIK-5 Jlexmus 4.1 Komnoksuym 2
NA-TIK-5.1 TexHos0rHA NOMYYEHHsI BOJIOKOH U3 TUCIIEPCUU MOJIIMEPA
NI-TIK-5.2 JlaGopaTopHnas padora 4.1
Jlony4eHne u aHanu3 CBOKCTB YIIIEPOAHBIX BOIOKOH




IInanupyembie

Buabl yuedHoii padoThl

(KOHTpO/IHPYEMbIe) KonrakrHas padora é
Pe3yILTATHI e Buasl v ¢gopmMbl KOHTPOJIBHBIX
OCBOEHHSI: o ;‘ MeponpusTHii', 06ecneYnBaloNIne mo
KOJ(bI) HanmenoBanme paszienos, Tem; ® o E = & = COBOKYITHOCTH TEKYIIHH KOHTPO.JIb
¢opmupyemoii(bIx) (opma(bl) PpOMeKYTOUHOM aTTECTALMH ) % 2 i § 2 % :» qE ycneBaeMoCTH;
KoMmeTeHmuu(ii) u :ﬁ E :n g - Ef :n E E Z (GOpMBI IPOMEKYTOUHOTO KOHTPOJISI
MHMKATOPOB = % E &£ & E % 3 § ycIeBaeMocTH
KOMIIETCHIIUH
IK-1 5. OcobeHHOCTH NOTY4EHUsI TOTUMEPHBIX BOJIOKOH C 2 2 6 Kontpons nocemaemMocTH.
NA-TIK-1.1 WCTIONIb30BAaHMEM METO/IA TeIh-TEXHOJIOTUN U TTOTyIeHUE 3amuTa paboTs 4.1
IK-5 TOJIBIX BOJIOKOH Tectuporanue(3) mo Temes
NJ-IK-5.1 Jlexnus 5.1
NA-TIK-5.2 3aKOHOMEPHOCTH MPOIIECcCa TeNb-TEXHOJIOTHHH U
MOJTy4YeHHE MOJUITHIIEHOBOT'O BOJIOKHA U3 CBEPX
BBICOKOMOJIEKYJISIPHOTO ITOJIUMEpa
JlaGopaTopHasi padora 5.1
AHanu3 cBONCTB MeTapaMHUIHBIX BOJIOKOH
TIK-1 5 4 4 6 Koutpons nocemaemocTu.
NA-TIK-1.1 Jlexuus 5.2 3amuTa paboTsr 5.1
IK-5 [TpuHIMIIEL TOTYYEeHUs 1 METOIbI (HOPMHUPOBAHUS TectupoBanue(4) mo teme 5
NA-TIK-5.1 MTOPUCTOCTH TIOJBIX BOJIOKOH
NA-TIK-5.2 JlaGopaTopHasi padora 5.2
Hrorosas ciaua oT4eToB 110 1a00paTOpHBIM paboTaM
Bce mnaukaTopel | Dk3aMeH 36 DK3aMeH 1o OniieTaM
BCeX KOMIIeTeHIMii
UI-TIK-1.1 HUTOI'O 3a BocbMOI cemecTp 36 36 64 OK3aMeH
HUI-TK-5.1
WJI-TIK-5.2




3.3.

Kpatkoe conepxanve yaeOHOM TUCITUTITHHBI

Ne man

HaunmeHoBaHMe pa3aea u
TEeMBbI JUCIHILTNHBI

Copep:xaHue pa3jesia (TeMbl)

BBoanas nexnus
Knaccudukanus u oomas
XapaKTePUCTHKA
HETpaJINIIHOHHBIX
METO/IOB MOJTyYCHUS
XAMHYECKHX B OJIOKOH.

Tema WHHOBAITMOHHBIX TEXHOJOTHH MONYYECHUS XUMHUYCCKHX
BOJIOKOH C YJIYYIOICHHBIM KOMIUIEKCOM YIPYTO-MPOYHOCTHBIX
CBOWCTB, BBICOKOMOYJBHBIX  TETEPOIUKIMYCCKAX  BOJIOKOH.
CocTosiHUE 1O BBIMTYCKY XUMUYECKUX BOJIOKOH U HCIIOh30BAHUE UX
B pasnmmuHblx oOmacTsax. Ocoboe MecTo KCIIOJIb30BAHUS
BBICOKOTIPOYHBIX u BBICOKOMOJTYJTbHBIX BOJIOKOH B
MIPOMBINIJICHHOCTH KOMIIO3UIIMOHHBIX MaTEPHUAJIOB.

KpaTtkuii skckypc B HUCTOPHIO BO3HHUKHOBEHHS BOJOKOH THIIA
Kesmnap. Kiraccnduxarms

BBICOKOIIPOYHBIX  BBICOKOMOIYJIBHBIX

n XUMHUYCCKOC CTPOCHUC

BOJIOKOH. OcHOBHEBIE
TEHJEHIUN B 0071aCTH WHHOBAIIMOHHBIX XUMUYECKUX TEXHOIOTHIX
MIOJTyYeHUs] XMUMHYECKHUX BOJIOKOH. JluTepaTypHble UCTOYHHKH H

yueOHUKH 110 TEME.

XHUMHS U TEXHOIOTHS
CHHTE3a

Apomarnueckne — moiauamuzabl.  OCHOBHBIE — TpeOOBaHHS K

MOHOMCEpaM, HCIIOJLB3YEMbBIM [JId TIIOJIYYCHUA IIapaapaMUuIoB U

BOJIOKHOOOPa3yomIX reTepoLUKINYECKHX II0JMAMHUIOB. PacTBOpUTENH [isi CHHTE3a
TIOJTMMEPOB . g
nonumepos. IlpeumyiectBa cmecell pacToputeneil u 106aBOK
apOMaTUYECKOTO U 5
JMOQUITHHBIX cueit K OCHOBHOM aCTBOPHTEITIO.
reTepOLMKINYECKOTO b y p P
CTpoeHHs i mepepaGotku | JIOTapHMUYECKas  BA3KOCTh  PACTBOPOB  JKECTKOLEIHBIX
HX B BOJIOKHO MNOJIMMEPOB.
Monomepsbl u
pacTBopuTenH st
apPOMaTHYECKHX u
reTePOLMKINYECKHX
TIOJTUMEPOB
XUMHS 1 TEXHOJIOTHS 3aKOHOMEPHOCTH ~ CHHTE3a  apOMaTHYeCKMX  MOJMAMHIOB U

CHHTE3a
BOJIOKHOOOPA3YHOIIUX
MOJIMMEPOB
apoOMaTUYECKOro U
TeTePOLUKINIECKOTO
CTPOEHUS U TIepepadOTKU
UX B BOJIOKHO

3aKOHOMepHOCTI/I CHHTC3a
apoOMaTUYCCKUX nu
TETCPOLIUKITNYCCKUX

noJIMMEpPoOB

TeTEePOIMKINIECKUX MoTuMepoB. OOpa3oBaHNe KOMIUIEKCA MEXIY
MOJIMMEPOM M pacTBOpUTENieM ¢ [100aBKOM coiu. MexaHusm
oOpazoBanusi 0Oojiee aKTUBHOTO KOMIUIEKCa JIJIsl IIPOBEACHUS
peaKkuy MOJUKOH/ACHCAINN, U OOBSICHEHHE MPOTEKAHUS PEaKIiH
o HEOOpaTMMOMY MEXaHH3MYy. 3aKOHOMEPHOCTH pPEaKLuu
nonMrerepouukian3anuy. CHHTE3 OTIENbHBIX BHJOB IOJHMEPOB

TCTCPOLUUKIINYICCKOr'0 XapaKTepa.

XHUMHS ¥ TEXHOJIOTHS
CHHTE3a
BOJIOKHOOOPA3YHOIINX
MOJIMMEPOB
apoOMaTUYECKOTO U
reTepOLMKINYECKOr0

TexHonorudeckue 0COOEHHOCTH MTOJTyYeHUS
nonunapadenmienTepedranamuna. OnucaHue pabOTBHl peakTopa
JUTSL TIPOBEJIEHUS] CHHTE3a. PasnudHble YCTAaHOBKH ISl POBEIECHUS

CHHTEC3a .




CTPOCHHS U TIEpEpabOTKH
HX B BOJIOKHO
TexHoOrHYecKue
MIPUHIIUIIBI TOJTyYEHUS
IIdOTA u ero
anmapaTypHoe
odopmienue

XUMHUSI U TEXHOJIOT U
CHHTE3a
BOJIOKHOOOPA3YHOIINX
MOJIMMEPOB
apOMaTHYECKOT0 U
reTEePOLMKINIECKOTO
CTPOCHUS U TIEpepabOTKH
UX B BOJIOKHO

Crioco0sI oTy4YeHus
(OpMOBOUYHBIX PACTBOPOB
U3 apOMAaTHYECKUX
MOJIMMEPOB U MOATOTOBKA
uX K (hOpMOBaHHIO

ITony4enue u cBoiicTBa ()OPMOBOUYHBIX PACTBOPOB JKECTKOLIETIHBIX
nonuMepoB. OnucaHue anmnapaToB AJs1 paCTBOPEHUsI MOJTUMEPOB U
mapaMeTpbl TEXHOJIOTMYECKOT0 MpoLiecca PACTBOPEHHUS TOTMMEPOB.
Bo3MoXHOCTH M3MEHEHUS MapaMeTpoB IpoLecca — TeMIIEPaTyphbl
pacTBopeHHsT W BSBKOCTH  (DOPMOBOYHBIX  IPOILIECCOB.
Hcnonp3oBanue comoiuaugoB IpU IOAYYEHUH MOJIMMEpa —
CPEACTBO [UI YIYYIICHHS CBOWCTB (POPMOBOYHBIX PACTBOPOB.
[MoaroroBka (HOpPMOBOUHBIX pacTBOpPOB K (OpMOBaHUIO —
(bunpTparys 1 00e3BO3AYIIMBAHNIE , OCOOCHHOCTH 3THX TPOIIECCOB.
[Ipumep, momydeHne BojIoKHa TepyioH. CBONCTBA aHM30TPOMHBIX

PacTBOPOB KECTKOLEITHBIX OJIMMEPOB.

XUMHUS U TEXHOJIOT U
CHHTE3a
BOJIOKHOOOPAa3yHOIIUX
MOJIMMEPOB
apOMaTHYECKOTO U
reTepOLUKINIECKOTO
CTPOEHMS U TIepepabOoTKU
UX B BOJIOKHO
3aKOHOMEPHOCTH

(hopMOBaHUS BOJIOKOH W3
AHU30TPOITHBIX PACTBOPOB

3akoHOMepHOCTH  ()OpPMOBaHMS ~ BOJOKOH M3  PacTBOPOB

KECTKOLICTTHBIX ~ monuMepoB. OcobenHocTr  (opmoBaHUS 1O

MOKpPOMY H CyXO-MOKpOMy croco0aM, MapaMmeTpsl mpoLecca
(hopmoBanmst . OcobeHHOCTH (HOPMUPOBAHUS CTPYKTYPHI BOJIOKHA H
BO3MOXKHOCTH pPEryJupoBaHMs 3Toro mponecca. CBoiicTBa H
o0/acTH WCIIOJNB30BaHUSI ~ XUMHYECKMX BOJIOKOH Ha OCHOBE
nmapaapaMUJHBIX U TCTCPOLUUKINYCCKUX MMOJIUMEPOB.

[ony4yeHnue BOJIOKOH U3 MOJMOESH3UM/Ia30JI0B U TIOINOE30KCA30IB.

HonyquI/Ie BOJIOKOH M3 apOMAaTU4YCCKUX HOJ'II/IB(I)PIPOB.

HOJIMMEPOB
OcoGenHoctu OCHOBHbIE YTTIEPOACOAEPIKAIINE COSTUHEHUS W UX CTPYKTypa U
TEXHOJIOTHYECKUX cBoiicTBa. McxomHOe ChIphE VIS TTOMYYEHHs YIIIEPOTHBIX BOJIOKOH

MPOLIECCOB MOTYUYCHUS
YTJIEPOTHBIX BOJIOKOH IS
KOMITO3HMITHOHHBIX
MaTepuagoB

OOu1re NpUHIKITBI
MOJTYYCHHUS U
0COOEHHOCTH CTPOEHHUS
YTJIEPOIHBIX BOJIOKOH

1 TpeOOBaHHUS K MOJTUMEPaM JIJIs TIOIYUYEHHUS YTIEPOTHBIX BOJIOKOH.
OcHoBHbIE (QUPMBI B MUPE, 3aHUMAIOIINECS BBITYCKOM YITIEPOIHBIX
BOJIOKOH.

OcobeHHOCTH
TEXHOJIOTMYECKHUX
MPOIIECCOB MTOTYIEHHUS
YTJIEPOIHBIX BOJOKOH ISt
KOMITO3HIIMOHHBIX
MaTepHaIoB

OcHOBHBIE
3aKOHOMEPHOCTH

TEPMOXUMUUYCCKUX U

3aKOHOM€pHOCTI/I MOJIyUCHU: YTJICPOJAHBIX BOJIOKOH OcHOBHbBIE

TUNBl XMUMUYECKUX PEaKUUH NpPH TEPMHUUECKUX MPEBPAILECHHUSIX
[IOJIMMEPOB B Ipoliecce nonydeHus. OCHOBHBIE CTaJuM IIpoliecca
MIOJIyYEHUs]  YIIIEPOAHOTO BOJIOKHA Ha

OCHOBC  PAa3JIMYHBIX

MPEKyPCOPOB.




CTPYKTYPHBIX
MpEBpaIeHUI TTOJUMEPOB
B YCJIOBUSX MOJYYCHUS
YTIEPOIHBIX BOJIOKOH

9. Ocobennoctu OCOOCHHOCTH TONYYECHHUS! YTIIEPOAHBIX BOJOKOH W3 Pa3IHYHBIX
TEXHOJIOTMYCCKHAX BOJIOKOH — IIOJHAKPUIOHUTPUIBHBIX, THAPATHEUIIONO3HBIX U
HPOLCCCOB MOy ICHAA nekoB. TeXHONOrMyeckue MNPHMHIMIBI U 00OpYyJOBaHUE s
YIICPOTHEIX BOTOKOH JUIA MOJTYYEHHUST YIIIEPOIHBIX BOJIOKOH. OCHOBHBIE CBOWMCTBA BOJIOKOH,
KOMITO3UIIHOHHBIX
MaTepHATOB MOJTYYCHHBIX U3 Pa3JINYHOTO CHIPHS.

[Tonyyenue yriepoaHsix
BOJIOKOH H3
MOJTMAKPUIOHUTPHIBHOTO
BOJIOKHA,
THIPATHEIUTION03HBIX
BOJIOKOH ¥ TIEKOB

10. OcobenHocTr [Tonyuenue BOJIOKOH M3 gucrnepcuil moaumepoB. OCOOSHHOCTH
MPOM3BOJICTBA nepepaOOTKH TIONIMMEPOB B BOJIOKHA. VcxomHoe ChIppe UIs
MOJIMMEPHBIX BOJIOKOH U3 | MoiydeHus: BOJIOKOH. (OCHOBHBIE CTaJMM  TEXHOJOTHYECKOTO
JHCTIEPCUI TOTMMEPOB mporiecca IMONYyYEHHS BOJIOKHA W3  TOJHUTETPadTOPITHUICHA.

CpolicTBa W 00JaCTH HCIOJIB30BaHUS XMMHYECKHX BOJOKOH Ha
OCHOBE (PTOpCOAEPIKAIIUX TTOITUMEPOB.

11. OcobeHHOCTH MoNy4YeHus] | 3aKOHOMEPHOCTH H  TEXHOJIOTHYECKHE TMPHHLUIBI  TOTyYeHHS
MOJIMMEPHBIX BOJIOKOH C | BOJIOKOH M3  CBEPXMOJEKYJSPHBIX  MOJIMMEPOB IO  Tellb-
WCTIONB30BaHUEM MeTofa | TexHonoruu. McxoaHoe chIpbe A TONYyYeHHS  XUMHYECKHX
reJb-TeXHOJOT U 1 BOJIOKOH. OcoOeHHOCTH — pacTBOpUTEIeH UL TIOJTy4YeHUs
MOJTYYEHHUE MOJIBIX (hOPMOBOUYHBIX PACTBOPOB MOJIHMATHIICHA, TOJyYEHHE PACTBOPOB M
BOJIOKOH OCHOBHBIE CTaJIH TOATOTOBKH PAacCTBOPOB K ()OPMOBAHHIO U €TO
3aKOHOMEPHOCTH OCHOBHBIE CBO¥CTBA. Pa3nmuunble cxeMbl (JOpPMOBAHUS BOJIOKOH U3
mpoiiecca reib- pacTBOpOB W TOJNyYeHHWE CBEPX MPOYHBIX ITOJUITHICHOBBIX
TEXHOJIOTHHH 1 BOJIOKOH. OCHOBHAsI CTPYKTYpa BOJIOKOH Ha OCHOBE MOJHMATUIICHA U
MOJTyYeHHE 00JIaCTH X MCIIOIb30BAHUS.

MOJIMATHIICHOBOTO
BOJIOKHA U3 CBEPX
BBICOKOMOJIEKYJISIPHOTO
nojxuMepa

12. OcobGennoctu monmydenusi | [lomydenne MOMYyNPOHMIIAEMBIX TONBIX  BOJNOKOH. Obmactu
MOJIMMEPHBIX BOJIOKOH C | MCTIONB30BaHMA  MOJBIX  BOJIOKOH HAa  OCHOBE  Pa3JIMUHBIX
UCTONb30BaHueM MeTofa | momumeponB. OcobeHHOCTH  (OPMOBaHHUS  IMOJBIX  BOJIOKOH.

TelTb-TEXHOJIOTHUH 1
MOJIyYE€HUE TOJIBIX
BOJIOKOH

ITpuHIMIIBI OJTYYEHUS U
METOJTbI (HOPMHUPOBAHUS
MOPUCTOCTH TOJBIX
BOJIOKOH

Kouctpykiust ¢uibep s (GopMoBaHus BOJOKOH. CyIIHOCTb
croco6a nepepaboTKH MOJIMMEPOB B TIOJIbIC BOJIOKHA W3 Pa3IMYHBIX
MOJIMMEPOB.




3.4. OpraHu3aius caMOCTOSATEIHHONU PabOThI 00yJaIOITIXCS

CamocrosiTenpbHasi paboTa CTyJIeHTa — 00s3aTelbHas 4acTh 00pa30BaTEIbHOIO MPOIEcca,
HalrpaBJICHHAA Ha pPa3BUTUC TOTOBHOCTHU K Hqu)eCCHOHaHBHOMy u JIMYHOCTHOMY
caMo00pa30BaHUI0, HA MPOSKTUPOBAHHME JAIBHEHIIEr0o O00pa30BaTeIbHOrO Mapiipyra |
npodeCCHOHATBLHON Kapbephl.

CamocrosTenbHas paboTa 00yJaroNMXCs O TUCIHUILIMHE OPraHW30BaHa KaK COBOKYITHOCTb
aAyIUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH U padboT, 00eCrneUYMBAIOIIMX YCICIIHOE OCBOCHUE
JVCIIATUTAHBI.

AynmuTopHasi camocTosiTeNbHas paboTa OOy4aromuxcs MO JUCHUILIMHE BBIOMHSACTCA Ha
y4eOHBIX 3aHATHSX II0JI PYKOBOJACTBOM IIPEMOJaBaTeNli W MO €ro 3aJaHuio. AyIUTOpHAS
caMoCTOsTeNIbHAs paboTa 00yJaroImuXcs BXOIUT B 00Ul 00beM BpeMEHHU, OTBEACHHOTO YYeOHBIM
IUTAHOM Ha ayJIMTOPHYIO Pa0dOTy, ¥ PErIIaMEHTHPYETCSl paCIICAHUEM YICOHBIX 3aHSTHIA.

BreayautopHas caMocTosiTeNbHast paboTa 00yJaronmxcs — IUIaHupyeMasi yaeOHasi, HayqHO-
UCCIIeIOBATEIbCKasl, MpaKTHYecKass paboTra oOy4aroIIUXCs, BBIOJHSEMas BO BHEAYIUTOPHOE
BpeMs 10 33aJaHUI0 W TIPU METOAMYECKOM PYKOBOJCTBE TNpenojaBareis, HO 0e3 ero
HETOCPEJCTBEHHOTO yYaCTHs, PACIICAHUEM YUCOHBIX 3aHSATHI HE PErJIaMeHTUPYETCSI.

BreaynuropHasi camoctositenibHas paboTa 00ydJarommxcst BKIIIOYaeT B ceOsl:

- MOJIrOTOBKY K JICKITUSIM M JTA0OPATOPHBIM 3aHSTHSIM, 3K3aMCHY;

- U3yUYEHHE CIICIIUATBHOMN JTUTEPATYPHI;

- U3y4eHHE pa3/IejOB/TeM, HE BBIHOCHMBIX Ha JICKIMM W TPAKTUYCCKUE 3aHSATHSI
CaMOCTOSITEIILHO;

- IMOATOTOBKA K TCCTUPOBAHUTIO U KOJIHOKBI/IYMB,M;

CamocrosarenbHass pabora 0OydyaroOmMXCsl C Y4acTHeM IMpernoiaBarens B (GopMe HHOM
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TIPYNIOBYI0 U (WIM) HWHAMBUAYAIbHYIO paboTy cC
00yJarouMMucs U BKJIIOYAET B CeOsl:

- IPOBEICHUE WHAMBHUIYaJIbHBIX M TPYNNOBBIX KOHCYJIbTAUH 1O OTAEIbHBIM
TemMam/pa3zzienaM JUCIHILINHBI;

- IIPOBEJICHNE KOHCYJIbTAllUM TIepes] 9K3aMEHOM,

- KOHCYJbTallUM 1O OpraHU3ald  CaMOCTOSITEIBHOTO M3YyYEHHUS  OTIENbHBIX
paszenoB/TeM,  0a30BBIX ~ MOHATHM  y4eOHBIX  JAMCHUIUIMH  TPOQUIBHOIO/POJICTBEHHOTO
OakanaBpuata, koropsle (opmupoBanmu OIIK u IIK, B memsx obecriedeHuss MpeeMCTBEHHOCTH
o0Opa3oBaHus (11 CTYJEHTOB MarucTpaTyphl — B LIETAX YCTPAHEHUS TIPOOEIIOB MOCTE MOCTYIICHUS
B MarucTparypy aOUTypUEHTOB, OKOHUMBIIUX OakanaBpuat/crnenuanuteT uHbix YI'CH);

Hepequb pa3Z{CJ'IOB/TCM/, IOJIHOCTBIO HJIM YaCTHYHO OTHCCCHHBLIX Ha CaMOCTOATCIIBHOC
HN3YUCHHUC C MMOCIICAYIOIIUM KOHTPOJICM!

Buasl u ¢popmbl
HaumeHnoBanue pazaesia
KOHTPOJIbHBIX g
/TeMbI . A
MepOnpHATHIH 3)
OUCYUNTIUHB/MOOYA, . =
Ne nnn 3aganus 118 CAMOCTOSITeJIbHOI PadoThI (Y4YHMTBHIBAIOTCS =
BBLIHOCHMbIE HA z
NpH npoBeaeHuyn | &
CaMOCTOSITETbHOE =
TEeKyLIero <l
H3ydeHue = g
KOHTPOJI) =
1. [TpousBoacTBo BoOKOH | CamMOCTOATENBHO npopaborats | Kparkuii Tekcr- 4
Ha OCHOBE IIOJIUMEPOB Marepuall M HAIHUCaTb KPaTKOE | COIPOBOXIECHUE
JIECTHUYHOTO CTPOEHUSA | COIPOBOXKIECHUE K claijiaM | K nmpe3eHTaluuu
Ipe3eHTalNU




3.5. IIpumeHeHHe 3IEKTPOHHOIO 00yUYEHHU s, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Tpu peanuzanmu nporpaMMbl yueOHOM TUCIUILIMHBI BO3MOKHO TPUMEHEHHE SJIEKTPOHHOTO
00y4YeHMsI U IUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH.

Peanuzanus nporpaMMel yueOHOH AUCHUILTMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO O0Y4YEeHUS U
JUCTAHIIMOHHBIX 00pa30BATENIbHBIX TEXHOJIOIMH PEryIaMEHTUPYETCs IEHCTBYIOIMMU JIOKAIbHBIMU
aKTaMM YHUBEpPCUTETA.

[IpumeHstoTCs ClieAyoIUi BapuaHT peallu3aliid IporpaMMel ¢ ucnoib3oBanueM 0 u
JOT.

B s1ekTpoHHYI0 00pa3oBaTeNbHYIO0 Cpeay, MO HEOOXOJUMOCTH, MOTYT OBITH MEPEHECECHBI
OTJENIbHBIC BUJIbI YICOHOH EATEILHOCTH:

ncnonb3oBaHue obbem, BKJIlOYEHUe B y4yebHbIii
ncnonb3sosaHue 30 u AOT
30 n AOT yac npouecc
CMeEIIaHHOoe JIEKIINHA 24 B COOTBETCTBHH C
oOydenune nabopaTtopHbie paboTHI 36 pacnrcaHreM y4eOHBIX
3aHATUN




4.

PE3YJbTATBI OBYUEHMS 1O JUCHUIIIMHE. KPUTEPUN OHEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHHUe IIAHUPYEMBIX PE3YIbTATOB 00YUEHHUS C YPOBHSIMHU CPOPMUPOBAHHOCTU KOMIETEHITUH.
YposHu Utorosoe OueHka B MokasaTenu ypoBHA chOPMUPOBAHHOCTU
chOopMMPOBAHHOCTH KONIMYecTBO nNATM6aNNbHOI cucTeme =
- yHuBepcanbHOM(- ” ”
KomneTteHuuu(-1) 6annoB no pesynbtatam ) 06u.|,enpod:oeccuouanbvuou(-blx) npo¢eccuouaanovl(-b|x)
8 100-6annbHoOIA TeKyLel n 5 KoMneTeHLM(-ii) KomneTeHuuit KomneTeHuum(-i)
cucreme NPOMEeXKyTOUHOM K1
no pesy/nbTaTtam arrecrauuu WJT-TIK-1.1
TeKyLueun n [TK-5
NPOMEKYTOYHOM WJI-TIK-5.1
aTTecrauum NJI-TIK-5.2
Bricokuii OTIIMIHO/ OO6yuarommuiics:
3a4TEHO (OTanHo)/ -TPaMOTHO M HCYEPIBIBAIOIIE AHAIU3UPYET
324TEHO HETPaIUIIHOHHBIC TEXHOJIOTHH,
MIPUMEHSIEMBbIC JUTSI TIPOM3BOJICTBA BOJIOKOH C
HOBBIMH BBICOKUMH TEXHHYECKH IICHHBIMH
CBOMCTBAMHM,  3HA€T  OCHOBHBIE  BH/bI
MOHOMEPHO- TIOJTMMEPHOTO CHIPHS
- QprYMEHTHUPOBAHHO Pa3jnyaeT TEXHOJIOTUU
HpOI/I3BO}1CTBa HeTpa,Z[I/IL[I/IOHHI)IX BOJIOKOH 11O
BHJIaM, OPHUCHTHPYSICHh Ha 3KOJOTHUYECKU
YUCTYK IPOAYKIMIO,
IToBbI1IEHHBII X0poIIo/ - Ob6yuaromuiics:
3a4TeHo (Xopouio)/ - JOCTaTOYHO  TOJHO  aHAIM3HUPYyeT
3a4TEHO HECTPpAJUIITMOHHBIC TEXHOJIOTUH,
HpI/IMeHHCMLIe JJIsA HpOI/ISBO)ICTBa BOJIOKOH C
HOBBIMH BBICOKHMU TeXHUYECKUMU
CBOWMCTBaMH, TEPEUYHCISICT OCHOBHBIC BHIBI
MOHOMEPHO- IOJIMMEPHOTO CHIPHS;
- pa3IMyaeT TEXHOJOTHH MPOU3BOICTBA
HETPAJUIIMOHHBIX BOJIOKOH 10 BUAAM,
OpI/IeHTI/IpyHCB Ha DKOJIOTHYCCKUN LII/ICTyI-O
MPOAYKIINIO;
baszoBbIit yIIOBIETBOPUTENBHO/ - Oo0yyatommniics:

3a4TCHO

- C HCTOYHOCTAMU AHAJIM3UPYET




(YI0BIETBOPUTEILHO)/
3a4TCHO

HETPaJUIIMOHHbBIE TEXHOJIOTHH,
MPUMEHSEMbIC IS TIPOM3BOJCTBA BOJOKOH C
HOBBIMH BBICOKHMU TEXHHUYECKUMH
CBOMCTBAaMHM,, YaCTHYHO 3HAET OCHOBHEIC
BUJIBI MOHOMEPHO- TIOJIMMEPHOTO CHIPHS;

- (parMeHTapHO pa3IUYaeT  TEXHOJIOTUU
MIPOU3BOJICTBA HETPAJIUIIMOHHBIX BOJIOKOH TIO
BUJaM, OPHEHTHPYSICh HA  JKOJOTUYECKU
YHCTYIO0 MPOIYKIIHIO;

- OTBETHl OTPAXAIOT 3HAHWSA Ha 0a30BOM
YPOBHE TEOPETHYECKOTO M MPAKTUIECKOTO
MaTepuasia B oObeMe, HEeoOXOAUMOM st
JATbHEHTIIeH yaeObl W MPENCTOSIIeH paboThI
0 MPOMUITIO 00YICHUSI.

Huzkuit

HEYIO0BJIETBOPUTEIHHO/
HE 3aYTEHO

OO0yuaromuiics:

—  JIEeMOHCTpHpYeT (hparMeHTapHBIE 3HAHUS TEOPETHUECKOTO U MPAKTHIECKOTO MaTepraa, JOMyCKaeT
rpyObIe OIIMOKY MPH €TI0 U3N0KEHUHU Ha 3aHATHSIX U B XOJI€ IPOMEXKYTOUHON aTTeCTallUu;

—  HUCHBITBIBAET CEphE3HBIC 3aTPYIHEHUS B IPUMEHEHUH TEOPETHUECKUX TOJIOKEHHUN TIPU PeLICHUN
MPaKTHIECKUX 32129 IPO(EeCCHOHATFHON HAIPABICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE
BIIaJIeeT HEOOXOUMBIMHU I ATOTO HABBIKAMH M MTPUEMaMHU;

—  He crmoco0eH MpoaHATN3UPOBaTh MPUUYNHHO- CIIEJACTBEHHBIE CBSI3U M 3aKOHOMEPHOCTH B LIETIOYKE
«MOHOMEp —TI0JIMMEP-PallnOHAIBHAS KOJIOTTIECKU Oe3BpeIHAast TEXHOIOTHS IPOM3BOICTBA BOIIOKHAY;

—  BBHINOJHACT 33JaHus 1a0JioHa, 6€3 MPOABICHUS TBOPUYECKONH HHULIMATHBHI,

—  OTBET OTpaXKaeT OTCYTCTBHUE 3HAHMI Ha 0a30BOM YPOBHE TEOPETHIECCKOTO U MPAKTUIECKOTO MaTepraa

B 00BbeMe, HEOOXOIMMOM JIJIsl TaJIbHEeHIeH yueObl.

5.

ATTECTALUHU, BKIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYUAIOLIUXCA

OIIEHOYHBIE CPEJICTBA JJI51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U ITIPOMEKYTOYHOM

[Tpr mpoBeneHHM KOHTPOJSI CaMOCTOSATENbHOW pabOThl OO0YYAIOUIMXCs, TEKYIIEro KOHTPOJII M HMPOMEXKYTOYHOW aTTecTaluu Mo y4eOHOM
muctuminHe «[lonrMepHble MaTepralibl 715 IPOU3BOJICTBA YIIAKOBKU U MOJUTPpapUUEcKOl TPOAYKIIMMY IPOBEPSETCS YPOBEHb CHOPMUPOBAHHOCTH Y
o0yyJaroImuxcs KOMIETEHIMH 1 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB O0YUYEHMs MO JUCHUIUIMHE, YKa3aHHBIX B pa3jiene 2 HacTOosIIeH IporpaMMBl.

5.1.

(DOpMI)I TEKYIICTO KOHTPOJIA YCIIEBACMOCTH, IIPUMEPBI TUIIOBBIX SaHaHHﬁZ

Ne nn

®opMbl TEKYLLLETro KOHTPONSA

Mpumepbl TMNOBbLIX 3a4aHNiA

1.

TectupoBanue 1 o Teme «XuUMUS U
TEXHOJIOTHSI CUHTE3a
BOJIOKHOOOPa3YIOIIHMX HOJIMMEPOB

IIpumep TecToBOrO 3a1aHUS

1. B ocHoBe cuHTE3a BOHOKHOO6pa3YIOH_[I/IX ApOMAaTUYCCKUX MOJUMEPOB JIC)KUT PCAKIIUA (

BBIOPATh MPaBUJIbHBII BapHAHT):




Ne nn

®opMbl TEKYLLLETro KOHTPONSA

Mpumepbl TMNOBbLIX 3a4aHNiA

apoMaTHYECKOTO U
TETePOIHUKINIECKOTO CTPOCHUS U
nepepaboTKH MX B BOJIOKHOY

- IIeTTHAs paguKaabHas OJTUMEPH3aIlns;

- HOHHAS TTOJINMEPHU3aIINS;

- IOJIMKOHACHCAIUH;

- PEaKIMU C PacKpBITUEM LIUKIIA MOHOMEpa

2. VYkaxwnre HUCXOOHBIE MOHOMEPEI IJIs1 apOMAaTHYCCKUX IMOJIMaMU 0B M COIIOJIMaMUIOB!:

-KanpoJaKkTam;
-TepedTaneBas KHCIOTa;

- XJIOpaHTUIPU ] TepedTaaeBoil KHCIOTHI;
-reKCaMeTUIICHIMAaMUH;

- ()eHUIICHTMAMIH;

- XJIOPaHTUJIPUJT aJIMITMHOBOI KHCIIOTBI

Tectupopanue 2 1o teme «O01IHE
HPUHITAITEI TIOTYYCHUS] © OCOOEHHOCTH
CTPOEHUS YTIAEPOTHBIX BOJOKOH

IIpumep TecToBorO 331aHUA

1.YraepoaHsie BOTOKHUCTBIE MAaTEpUalIbl MOJIYYArOT U3:
1- monuaMuIHEBIE BOJIOKHA,
2- BUCKO3HBIE BOJIOKHA;
3- nonm3pupHBIE BOJIOKHA,
4- MONMIPONMIIEHOBBIE BOJIOKHA;
5- mekw;
6- I[IAH BonokHa;
7-I1BC BonokHa

2. [pouecc monmy4yeHus: yriepoIHOr0 COPOIIMOHHOTO BOJIOKHA M3 THAPATIEIITIONO3HOTO
CBIPbSI BKIIIOYAET TEXHOJIOTHYECKHE CTaIHH:

Tectuposanue 3 o Teme
«Oco0eHHOCTH MPOU3BOICTBA
MOJIMMEPHBIX BOJOKOH U3 AUCTIEPCHI
MOJIMMEPOBY

IIpumep TecToBOrO 331aHUS
1.Kakoif 0cHOBHO# mosimMep nepepadbaTeiBaloT B BOJOKHO U3 JHCHEpcuil ( Ha30BUTE)
2. YKaXWTe CTENeHb KPUCTAJUIIMYHOCTH TIOJUMEPA B BOJIOKHE

- 20%;

- 50%

- 96%

TectupoBanue 4 mo Teme
«OcobeHHOCTH TTOTyYEHUS

[Ipumep TecToBOro 3aaaHus
1. CYIIIHOCTL MOJIYYC€HUA XUMHNYCCKHUX BOJIOKOH I10 I'€JIb-TCXHOJIOTUH 3aKJIH0YacTCA




Ne nn dopmbl TEKYLLLErO KOHTpOAA Nprmepbl TUNOBBIX 3aAaHNI
HOJIMMEPHBIX BOJIOKOH C B 00pa30BaHMH B Iporiecce GOPMOBAHUSL. . ..............
HUCIIOJIBF30BAaHUEM METOJA I'€llhb- 2. HpI/I TeJIb-TEXHOJIOI'NU OTBEPKIACHUC CTPYHU (l)OpMOBO‘IHOFO pacTBOpa NPOUCXOIUT B
TEXHOJIOTHIT ¥ MOJTyYEHHE TIOJBIX PESYIBTATC. .coevevneeene
BOJIOKOH)
5. Konnoxsuywm 1 Bomnpocs! konnoksuyma 1
1. PacTtBOpuTENN BOJOKHOOOPA3YIOIIKX apOMATHYECKUX OJIMMEPOB.
2. 3aKOHOMEpHOCTH ()OPMOBAHHS BOJIOKOH U3 PACTBOPOB JKECTKOLEITHBIX MOJIMMEPOB.
OCOoOEHHOCTH HKOJIOTHYECKUX MPOOIeM 3TOro mpolecca.
6. Kommoksuym 2 Bompocsr kommokBuyma 2
1. CrpykTypa yriIepoAHBIX BOJIOKOH U JPYTUX YIIEPOIHBIX BEHICCTB.
2. TlomyueHue yriepoaHBIX BOJIOKHHCTHIX MaTepraioB Ha ocHoBe [IAH-BomokoH.
OCOOEHHOCTH SKOJIOTHYECKHIX TPOOIIEM 3TOTO MpoIiecca.
9. YcTHEI onpoc
10. 3amura 1abopaTOpHOI padoThI Bormpocs! k 3amuTe 1abopatopHOi paboThI
1. HazoBure THIIBI MMOJIMMEPHBIX BOJIOKOH, 00J1aarommx MOBBILIEHHOU
TEPMOCTOUKOCTBIO.
[ToueMy TEpMOCTOMKOCTh BOJOKOH W3 apOMAaTHYECKUX IOJUAMHUIOB  BbILIE
TEPMOCTOMKOCTH BOJIOKOH, MOJTy4aeMbIX HA OCHOBE apPOMATHUYECKUX MOJIUMEPOB?
5.2. Kpurepuu, mikaigbl OLIEHUBAHUA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
HanmeHoBaHue
OLLeHOYHOrO LLikanbl ol,eHMBaHUA
cpeacrtea
(Ko:TAoano Kputepum oueHnsaHua
P 100-6annbHan MatubannbHas
oueHouHoro cucrtema cucrema
meponpuaTua)
Konnoksuym 5
OOyuaronuiicss B pe3yibTare MPOXOXKICHHUS KOJIOKBHYMa, OpPraHW30BaHHBIM  Kak
yueOHasi gopma 3aHATUS B BuAe coOeceoBaHMs NpenoiaBateiss ¢ 00y4aroIUMHUCH,
TPOSIBHI ryOOKHe 3HAHHMs TIOCTaBJICHHOH B HEHl mpobjeMbl  MOJIydeHHs




HanmeHoBaHue
OLLeHOYHOro
cpeacTBa
(KOHTpPONbHO-
OLLeHOYHOro
meponpuATUA)

Kputepuu oueHuBaHusa

Lkanbl oueHnBaHuA

100-6annbHan
cuctema

NaTubannbHan
cuctema

HETPaJUIMOHHBIX XHMHYECKHX BOJIOKOH, COAEPKATEIbHO ¥ apryMEHTHPOBAaHHO
PacKphll €€ CYIIHOCTb, MPHUBEICHHBIC WUIIOCTPAIMOHHBIC MAaTepUaibl TOYHO
MOAJCPKUBAIM  TEKCTOBBIM  KOHTEHT. [IpM u3NmoXKeHMM MaTepuana CTYyICHT
MPOAEMOHCTPUPOBAT TPAMOTHOE BIIaJICHHE TEPMUHOJOTHEH, OTBETHI HAa BCE BOMPOCHI
OBLITN YETKUMH, TPABIIILHBIMH, JAKOHUYHBIMHA W KOHKPETHBIMH.

OOyyaromuiicsi, B MPOIECCe MPOXOKICHUS KOJIOKBHyMa MIPOJIEMOHCTPHUPOBAIT
XOpomure 3HaHWAg MO PCIICHUIO IMOCTAaBJICHHBIX HpO6H€M B HaIlpaBJICHUU ITOJTYUCHUA
BOJIOKOH C HCIOJNB30BaHHEM HETPAJAULMOHBIX TEXHOJOTHH, HCIIONh30BaHHBIC
WUTIOCTPAllMOHHBIE MaTepHasibl ( CXeMBl ) HE B MOJHOW MEpe OTpaKalu COJCp>KaHUe
IMMOCTABJICHHBIX 3aJia4, MNPUBCACHHLIC WIIIIOCTPAIIMOHHBIC MATCpUaJIbl HE BO BCEX
CITy4asx TOAJEPKUBAIHA TEKCTOBBIA KOHTEHT. [Ipn M3moskeHnn Mareprana CTyIeHT He
BCEr/la KOPPEKTHO YIOTPEeOIsiiI TEPMHUHOIIOTHIO, OTBEYasl Ha BCE BOIMPOCHI, CTYJEHT HE
BCETJa YeTKO (pOpMYyIHpPOBa CBOKO MBICIIb.

OOyuwaromuiics B INpoIEcce MNPOXOKAEHHS KOIJIOKBHYMa MIPOAEMOHCTPUPOBAI
HETIOJIHBIE 3HAHUS MO PELICHUI0 IOCTABJICHHBIX NPOOJIEM B HAIPABICHUH IOJIyYCHUS
BOJIOKOH C HCIOJb30BAaHMEM HETPAJAULMOHBIX TEXHOJOTHM, HCIONb30BaHHBIE
WJUTIOCTPALIMOHHBIE MaTepuaibl ( CXeMBbl ) HE B TIOJTHOW Mepe, C OUIMOKaMHU OTpakKalu
colepKaHue TMoCTaBleHHbIX 3amady. Cnabo opueHTHpoBajcs B Marepuaie, B
paccyKAeHUsIX HE JeMOHCTPUPOBAJl JIOTHKY OTBETA, INIOXO BIa/e] NpodhecCHOHaIbHOM
TEPMHHOJIOTHEHN, HE PACKPBIBAJI CYTh MOCTABJIEHHBIX MPOOIIEM.

OO6yyaromuiicst He BBITIOIHIII 33JaHNs, HE OPUEHTHUPOBAJICS B BOMPOCAX I10 33JaHHOM
TeMe, 3HaHHA 10 00CYKJaeMOM TeMaTHKE OTCYTCTBOBAJIH.

VYceTHsIl onpoc
(muckyccust)

O6y‘laIOI].IHI?ICH B IIpOLECCC NUCKYCCHUH IMPOABUITI aKTUBHOCTB, OTBEYAJl Ha BOIIPOCHL
IMpaBUJIbHO, CO 3HAHUEM HETPAJUITUOHHBIX TEXHOJIOT U

OO0yyaromuiicss akTHBHO y4acCTBOBAJI B IMCKYCCHH, HO TIPOITYCKaJl BOIIPOCHI IO
HETPaJULIMOHHBIM TEXHOJIOTHSIM

OO0yuaromuiics y9acTBOBAJ B OTIPOCE TI0 TEME , HO OTBEYAJI C OITHOKaMHU

O6yanOHII/II>’ICH HE IPOABUII )KCJIaHUA Y4aCTBOBATh B JUCKYCCHU, HE OTBCYAJI HA
BOIPOCHL

3a BBINOJHCHHE KaXXa0ro Te€CTOBOTO 3aJdaHusl UCHBITYCMOMY BBLICTABJISIFOTCA OLICHKH B

5 85% -




HaumeHoBaHue

OLeHoYHOoro LLikanbl oleHUBaHUA
Halalt Kputepuu oueHusaHuma
S 100-6annbHan NatnbannbHas
OLEHouHOro cuctema cuctema
meponpuATUA)
TecTbl 3aBHCHMOCTH OT IIPOLICHTA IIPaBUIIBHBIX OTBETOB: 100%
«2» - paBHO unu Meree 40% 4 65% -
«3» - 41% - 64% 84%
«» - 65% - 84%
«5» - 85% - 100%
3 41% -
64%
2 40% u
meHee
40%
3amuTa maboparoproit | OOydaronuiicss akTHBHO Y4acTBYeT B 00CYKJIEHHH BOIPOCOB M OTBETOB, MTOCTABJICHHBIX 5
paloTEI JUIS 3aIIMTHI 1TAOOpaTOpHOH paboThL. B X01€ KOMMEHTapHeB U OTBETOB Ha BOIIPOCHI
ONMpaeTcs Ha 3HaHU JEKIMOHHOTO MaTepuasa U 3HaHUS U3 TOTOIHUTEIbHBIX
MCTOYHHUKOB. Mcronp3yer rpaMoTHO MPOQEecCHOHANBHYIO JIEKCUKY U TEPMHUHOJIOTHIO.
Y0enurenbHO OTCTaMBAET CBOIO TOUKY 3peHHMs. [IposBisieTr MOTHBaLIUIO U
3aWHTEPECOBAHHOCTH K pabore.
OOyuaroniuiicst yaacTByeT B 00CYKJIEHHU PE3yJbTaTOB , IIOJyYSHHBIX TIPH BHITIOJIHEHAN 4
nabopatopHoOi paboTHI 10 3aJaHHOM TeMe, HO B X0l KOMMEHTapHeB U OTBETOB Ha
BOIIPOCHI ONTUPAETCS B OOJBbIIEH CTENIEHN Ha OCTATOYHBIE 3HAHUS U COOCTBEHHYIO
UHTYHINIO. Mcnoib3yeT MpodecCHOHANBHYIO JEKCUKY U TEPMHHOJIOTHIO, HO JIOTTYCKaeT
HETOYHOCTH B ()OPMYJIHPOBKAX.
OOyuatomuiicss 1pu OOCYXXKICHHHM Ppe3yJbTaTOB BBINOJHEHHOW pPaboThl  cinabo 3
OpMEHTHPOBAJICA B MarepHalie, B pacCyXXICHUAX HE AEMOHCTPUPOBAT JIOTHKY OTBETA,
TUIOXO BiaJeN MpodecCHOHAbHON TEPMUHOJIOTHEHN, HE PACKPBIBAET CYTh B OTBETaX U
KOMMEHTApUsIX
OO0yyJaromuiicss HE MOTYYHIT MOJI0KUTENBHBIX PE3YIbTATOB MPH BHIOTHEHUN 2

J1a00paTOPHOM PabOTHI , TPU OCYKJICHUH HE YJACTBYET B IUCKYCCHH U YKIIOHSIETCS OT




HanmeHoBaHue
OLLeHOYHOro
cpeacTBa
(KOHTpPONbHO-
OLLeHOYHOro
meponpuATUA)

Kputepuu oueHuBaHusa

Lkanbl oueHnBaHuA

100-6annbHan NaTubannbHan
cuctema cuctema

OTBETOB Ha BOIIPOCHI.

5.3. IlpomexyTtouHas aTTecTanus:

dopma NPpoMeKyTOUHOM

TunoBble KOHTPO/IbHbIE 3a4aHMUA U UHbIE MaTepuanbl

atrectauuum ANA nposeaeHunA I'IpOMe)KYTO"IHOﬁ atrectayuu:
DK3aMeH: buner 1
B ycTHOU Qopme mo Owmieram, | 1. TexHoNOrHUeCKUe MPHUHIMITEL (HOPMOBAHUS BOJIOKOH M3 aHH30TPOIHBIX PACTBOPOB MOJIUMEPOB.
BKITFOYAIOIIMM 2 BOTIPOCa 2. OCOOCHHOCTH TPOBEJICHHUS TPOIIECCa TEPMOOKHUCIICHHUS TPH MOTYICHUH YTICPOTHBIX BOJIOKOH.

buner 2
1. OcHOBHBIE KJIaCChI BEICOKOIIPOYHBIX BHICOKOMOAYJIBHBIX BOJIOKOH U3 aPOMATUUECKUX U FeTEPOLIMKINIECKUX OIUMEDPOB.
2. OcoOeHHOCTH MOTYUICHUS MOTYITPOHUIIAEMBIX MOJBIX BOJIOKOH.

5.4. Kpurepuu, mKaibl OIEHUBAHUS TPOMEKYTOUHON aTTeCTAlMU YI€OHON JUCIUTITUHBI/MOTYJIS:

dopma NnpomeKyTouHOMU

LUkanbl oueHnBaHuA

atrecraumu
Kputepum oueHnsaHusa
HanmeHoBaHMe oueHO4YHOro 100-6annbHan NaTnbannbHas
cpeAacTBa cuctema cuctema
DK3aMeH B YCTHOH (opMe 1o Ouiieram OOyuaroiuiics: 5

—  JI€MOHCTpHUpYET 3HAHUS OTJIMYAOIINECS rITyOUHOM n
CONEPKATENbHOCTBIO, JA€T IOJIHBIA MCUEPIBIBAIONIMI OTBET, Kak Ha
OCHOBHBIE BOTIPOCHI OMIIeTa, TaK U HA JIOTIOTHUTENBHEIC,

—  CBOOOHO BJIaJIcCT HAYUYHBIMU MTOHATHUSAMH, BEJICT JUAJIOT M BCTYIAET B
HAYYHYIO JINCKYCCHIO;

- crmocoO0eH K  HWHTETpariyl  3HAHUW 110  OMPEICIICHHOW TeMe,
CTPYKTYPUPOBAHUIO OTBETa, K aHAINU3y TMOJOXKEHUN CYHIECTBYIOIINX
TEOpHUH, HAYYHBIX IIIKOJ, HAPABJICHHI MO0 BOIPOCY OWIIETa;

—  JIOTHYHO W JOKa3aTeJIhbHO PACKPBIBACT MPOOJIeMYy, TPEIIOKECHHYIO B
ouere;




dopma NnpomerKyToUHOM

LLkanbl oueHnBaHuA

aTTectauum
Kputepuu oueHuBaHus
HaumeHoBaHue ouEeHOYHOro 100-6annbHasn NatnbannbHan
cpeAacTea cucrtema cucrtema
OTBeT HE CONEPKUT (PAaKTUUCSCKHUX OIIMOOK W XapaKTepU3yeTcs TIIyOHHOM,
MOJTHOTOMN, YBEPEHHOCTBIO CYKJICHHUH, HIUTIOCTPUPYETCS] IPHMEPAMHU.
OO6yuaromuiics: 4
—  TIOKa3bIBaeT JOCTATOYHOE 3HAHWE yUeOHOTro MaTepuaia, HO JOIyCKaeT
HECYIICCTBCHHBIC (DAKTHUECKUE ONIMOKH, KOTOPBIE CIIOCOOEH HCIPaBUThH
CaMOCTOSITEIBHO, OJlaro/iapsi HaBOASIIEMY BOTIPOCY;
—  HEJOCTAaTOYHO pacKphiTa MpodiieMa Mo 0JJHOMY U3 BOIIPOCOB OMIeTa;
—  HEJOCTAaTOYHO JIOTHYHO OCTPOCHO U3JI0KEHHUE BOIPOCa;
—  JEMOHCTpPHPYET, B IIEJOM, CHCTEMHBIH TIOAXOJ K pEIICHUIO
MPAaKTUYECKUX 33ja4, K CaMOCTOSATCILHOMY TOMOJTHEHHIO W OOHOBJICHUIO
3HAaHMW B XOJi¢ JalbHEWIIeH ydeOHOH paboThl M MPO(hEeCCHOHATBHON
JESTSILHOCTH.
B otTBeTe packpplTo, B OCHOBHOM, COJCpXKaHHE OwWiera, HMEITCS
HCTOYHOCTHU IIPH OTBCTC HA JONMOJIHHUTCIILHBIC BOITPOCHI.
OO0yuaromuiics: 3
— TOKa3blBaeT 3HaHWS  (ParMEHTApHOTO  XapakTepa,  KOTOphIC
OTJIMYAKOTCS MOBEPXHOCTHOCTHIO U MAJIOW COJIEPKATEILHOCTBIO, TOMyCKaeT
(hakTHYEeCKUEe OIINOKU;
— He MOXeT O00OCHOBaTh 3aKOHOMEPHOCTH M MPUHIMIIBL, OOBSCHHUTH
(dakThl, HapylleHa JIOTHKAa W3JIOXKECHUS, OTCYTCTBYET OCMBICIEHHOCTD
MPEICTABISIEMOTr0 MaTepHualia, MPEACTABICHHUS O MEXIIPEIMETHBIX CBSI35X
cia0kble;
Conepkanue Owuiiera pacKpbITO HE IOJHOCTBIO, €i1a00, HMEIOTCS
HETOYHOCTU IIpU OTBETEC HA OCHOBHBLIC W AOIOJIHUTCIBHBLIC BOIIPOCHI
Ousera, OTBET HOCUT PENPOIYKTUBHBIN XapakTep.
OOyuaromuiicsi, OOHAPYKWBAET CYIIECTBEHHBbIE TPOOENhl B 3HAHUSX 2

OCHOBHOTO y4eOHOTO MaTrepuaia, JI0MyCcKaeT MPUHIUITHAIBHEIE OINIMOKH B
OTBETax Ha BOMPOCHI OuJeTa.

Ha GosbIryro yacTh AOMOTHUATEILHBIX BOMPOCOB MO COJEPKAHUIO IK3aMECHA
3aTPpYAHACTCA aTh OTBET WJIM HE N1ACT BEPHBIX OTBCTOB.




5.5. Cucrema OLEHUBaHUA PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON
aTTECTalUU.

OneHka 1Mo JUCHHUIUIMHE BBICTABISETCS 00yUalomeMycs ¢ y4ETOM pe3yabTaToOB TEKyIEH 1
IIPOMEXXYTOUYHOM aTTECTALUH.

dopma KOHTPOJIS 100-6anabpHas cucrema [IaTudannbHas cucrema
Texymuil KOHTPOJIb:
- TectupoBanus 2-5
- Komoksuym 2-5
3amuTa 1a00paTOPHBIX paboT 2-5
2-5
[IpomexxyTouHast aTTecTanus OTJIHYHO
(3K3aMeH) XOPOILIO
HToro 3a cemecTp 3K3aMeH YIIOBIETBOPUTEIHLHO
HEYJIOBJICTBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Peanmuszanuss mporpamMmbl  IpeIycMaTpUBAaeT HCIOJIb30BaHHE B MPOIEcCe OOyUEHHS
CIICAYIOIMX 00pa30BaTEIbHBIX TEXHOJOTHIA:

- poOIeMHas JIEKIINS;

— prnHOBI)Ie nu I/IHI[I/IBI/I[[yaJIBHBIe III/ICKYCCI/II/I;

— HpeHOI[aBaHI/Ie JUCHUIIJIMHBI HA OCHOBEC p€3y.HBTaTOB Hay‘-IHI)IX I/ICCJ'IGI[OBaHI/Iﬁ

- IOKCK U 00paboTKa HH(OpPMAIIMHK C HCITOJIb30BaHHEM ceTH MHTepHET;

- JOTUCTAHIIMOHHBIC 06pa3OBaTeJ'II)HI)Ie TEXHOJIOTHUH,

- UCTIOJIb30BaHUE Ha JICKIIMOHHBIX 3aHSTHUSAX BHJCOMATCPUAIOB M  HATJISATHBIX
oCcoOMii;

7. ITPAKTUYECKASA ITIOAI'OTOBKA

[IpakTryeckas MOATOTOBKAa B paMKax y4eOHOW AMCIUIUIMHBI PEaM3yeTcsl B 3aHITHSX
JIEKIIMOHHOT'O THIIA, MOCKOJBKY OHM MpeayCMaTpUBAIOT Iepenady ydeOHOM HHQpopMaiuu
oOyyarommmcsi, KOTOopass HEOOXOIWMa Ui TOCIEIYIOIIEro BBIMOJHECHHUS IPAKTHYECKOM
paboTHL.

8. OPI'AHM3AIIA OBPA3OBATEJIBHOI'O ITPOLECCA I JINL C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

[Ipu oOy4yeHWMM JNHI] C OTrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 370POBbS W HWHBAIHJIOB
UCTIONB3YIOTCSl TOJXObI, CIOCOOCTBYIOIIHME CO3JaHHI0 Oe30aphepHOil 00pa3oBaTENbHON Cpebl:
TexHoJIoruu audepeHnnanu 1 WHAUBUAYATLHOTO OOy4YeHUs, TPUMEHEHHE COOTBETCTBYIOIINX
METOJUK IO paboTe ¢ WHBAIMIAMH, WCIOIb30BAHUE CPEACTB TUCTAHIIMOHHOTO OOIIEHUS,
MPOBEJICHUE JOMOJIHUTEIbHBIX WHIUBUIYAIbHBIX KOHCYJIbTAIMH MO U3YyYa€MbIM TE€OPETUYECKUM
BONIPOCaM M JaOOPATOPHBIM 3aHSATHUSAM, OKa3aHHE MOMOIIM TpPU MOATOTOBKE K MPOMEKYTOUHON
aTTeCTalluH.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUIUTMHBI MOXET OBbITh aJanTUpOBaHa s
obecrieueHnst 00pa3OBaTEIHLHOTO MPOIECCa JTUIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS, B
TOM YHUCIIE JUIS TUCTAHIIHOHHOTO O0YYEeHHS.



VY4eOHbIE W KOHTPOJBHO-U3MEPUTENbHBIE MaTepualibl TMPEACTABIAIOTCA B (opmax,
JOCTYMHBIX JIJISl U3yYEHUS! CTYACHTaMU C OCOOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU C YUETOM
HO30JIOTUYECKUX IPYII UHBAINUOB!

Jlis TONrOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHATHH, CTYJIEHTaM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3[I0pOBBSI CPEIHEE BPEMsI YBEJIUUYMBAETCS 110 CPABHEHMIO CO CPEIHUM BPEMEHEM
MOJATOTOBKU OOBIYHOTO CTYACHTA.

JUis CTYyIEHTOB € WHBAJIMJHOCTBIO WJIH C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbS
dbopMa mpoBeeHHS TEKYyHIe M MPOMEKYTOUHONH AaTTeCTallMd YCTAHABIMBACTCS C Y4YETOM
WH/IMBUIYAIBHBIX TICUXO(U3UYECKIX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

IIpoMexyTouHas arrecTalys 10 AUCLUILIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIlOB B
dbopMe pyOeKHOT0 KOHTPOJSI MO 3aBEPUICHUIO HU3YYEHHS OTAEIbHBIX TEeM IUCHUIUIMHBL. [Ipn
HEOOXOJUMOCTH CTYAEHTY IPEAOCTAaBISIETCA AOIOJIHUTENbHOE BpPEMs JJIs MOJArOTOBKM OTBETa Ha
3a4yeTe UM dK3aMeHe.

JUig OoCyLIeCTBIEHMsI NPOLEAYP TEKYLIEro KOHTPOJS YCHEBAEMOCTH U INPOMEKYTOUHOMU
aTTecTallid OOy4arouIuXcs CO3JAr0TCs, MpH HEo0XoIuMOocTH, (OHIBI OIEHOYHBIX CPENCTB,
aJlaNTUPOBAHHbIE IS JIUL] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI U MO3BOJISIOLINE OLIEHUTh
JOCTHIKEHHE WMH 3aIVIAaHUPOBAHHBIX B O3JEKTUBHON OCHOBHON 00pa3oBaTeNbHON MpOrpamMme
pe3yabTaToB OOy4YeHHS W YpPOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B
00pa3oBaTeNnbHOI MporpamMmme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIT/TUHbI

XapakTepuCcTHKa MaTepPHATbHO-TEXHHYECKOTO OOECIeYeHUs! IUCHUIUIMHBI COOTBETCTBYET
tpedoBanusimu GI'OC BO.

MaTepI/Ia.HI)HO-TCXHI/I‘-IeCKOe obecrnieueHue AUCHUIUIMHEBL IPpU 06yT-IeHI/II/I C HCIIOJB30BaHHUECM
TpaaAUIIUOHHBIX TEXHOJIOTHI O6y‘leHI/I5{.

HaumeHoBaHue yueOHBIX ayAUTOPHI, 1adopaTopmii,
MAacTepCKuX, 0u0JMO0TeK, CIIOPT3aJ10B, IOMeleHU I
AJI51 XpaHeHus1 U NPOGUIAKTHIECKOT0
00cayxKuBaHUs Y4eOHOro 000pPyAOBAHMS H T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHIi, JadopaTopuii,
MAacTepCKUX, 0u0JMO0TeK, CHOPTUBHBIX 327108,
TOMeleHU i 1J1s XPaHEeHHUs U NPOPUIAKTHYECKOr 0
00CJIy)KUBAHMSA Y4eOHOro 000py10BaHuS U T.II.

119071, r. MockBa, Maasbliit Kamyskckuii nepeyJiok, aom 1, crpoenune 4, ayn.4220, ayn.4217

ayJUTOPUHU JIJI POBEJICHUS 3aHITUI JIEKIIMOHHOTO
THIA

KOMILIEKT yueOHo Mebeny,
TEXHHYECKUE CPE/ICTBA OOYUCHUS, CITyKAIHE JUIs
MpeJIcTaBIeHus1 yaeOHOM nH(popMaIuu OOIBIION
ayJIUTOPUH:

— HOYTOYK;

— TIPOEKTOp,

- JKpaH

ayJIMTOPUH JUTsl IPOBECHUS 3aHATUI
CEMHHAPCKOI'0 TUIIA, TPYIIIOBBIX U
WHAWBUIyAJIbHBIX KOHCYJIBTALNM, TEKYILIETO
KOHTPOJISI ¥ IPOMEXYTOYHON aTTECTaluu, 110
MIPaKTUYECKON OArOTOBKE, TPYNIOBBIX U
WHAMBHTyaJIbHBIX KOHCYJIbTAIlNH

KOMILJIEKT yueOHoi mebeny,

TEXHUYECKUE CPEJICTBA O0YUCHUS, CITYKaIIHUe JUIs
npeAcTaBiIeHus yaeOHOH nHpopMauy 00NbLION
ayJTUTOPUU:

— HOYTOYK;

— TIPOEKTOp,

- JKpaH

ayJIMTOPHUH JUTSI TPOBEICHUS Ta00paTOPHBIX
3aHATHI

BBITSDKHBIE IIKa(bl, TepMOIIKadbl, J1a00paTOPHBIH
ONTUYECKUI MUKPOCKOII, JabopaTopHas 1mocyna,
PEaKTHUBBI, UHUKATOPHI

IMoMenieHus ajsi CaMOCTOSATEILHOM paﬁOTbl

OcHaIleHHOCTH MOMEIIEHHUH /IS CAMOCTOATEILHOM




HaumeHoBaHue y4eOHBIX ayAUTOPHIi, JadopaTopui,
MAacCTepPCKUX, 0M0JINO0TEK, CIOPT3aJ10B, IIOMelIeHMit
JJISl XpaHeHus ¥ NPOPUIAKTHIECKOr0
00CTy:KUBaHUSA y4eOHOr0 000pPYA0OBaHHS M T.II.

OcHaleHHOCTh y4eOHbIX ayAUTOPHii, J1adopaTopuii,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMeleHMH 11l XpAaHEeHHUs U NPOPHIAKTHYECKOr 0
00cTy:KUBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

o0yuaommnXxcs

padoThI 00yyarOIMXCs

YUTAJILHBINA 321 OMOINOTEKN

KOMIIBIOTCPHAsA TCXHUKA,
MOJKJIIOUYCHHEC K CCTHU «I/IHTepHeT»

MarepuanbHO-TEXHHUECKOE oOOecrieueHue y4eOHOH AMCIUTUIMHBI

npu  oOydeHuH C

HCII0JIB30BAHHUEM BJICKTPOHHOI'O 06yLI€HI/I${ 1 JUCTAaHIITMOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

Heob6xoaumoe obopyaoBaHue MapameTpbl

TexHuueckue TpeboBaHun

[NepcoHanbHbI KOMIBIOTEP/ Beb6-0paysep

Bepcna IporpaMMHOTO o0ecreueHns He HIKE:

HOYTOYK/TITaHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79, Sunekc.
Kamepa, Bpayzep 19.3
MHKPO(OH, OmneparionHas cucrema Bepcust mporpaMMHOTO 00€CIEdCHUST HE HIKE:
JIMHAMUKU, Windows 7, macOS 10.12 «Sierra», Linux
NOCTyN B ceTh MHTEpHET Beb6-kamepa 640x480, 15 kagpos/c

MuxpodoH JIro6oit

JluHaMuKy (KOJIOHKH FUTH JroOnre

HAYITHUKH)

Certb (MHTEpHET) ITocrostHHas ckopocTh He MeHee 192 xbut/c

TexHonoruyeckoe obecneyeHne peain3aliun IIporpaMmbl OCYHICCTBIIACTCA C

UCTIOIb30BAHUEM  DJIEMEHTOB  OJJICKTPOHHOW  WMH(OPMAIMOHHO-00pa30BaTENbHON  Cpelsl

YHUBCPCUTCTA.




10. YYEBHO-METOJUYECKOE 1 UTH®OOPMAIIMOHHOE OBECINEYEHUE YUYEBHOM JUCIIUILINHBI

XHUMHUYCCKHUX BOJOKOH U
HaAHOBOJIOKHUCTBIX

MaTCpHraIoB

Anpec caiita 3bC KoanuectBo
Bua nzpanus
e ABTOP(bI) HaumeHnoBanue u3ganus (yueOHuk, YII, HN3nareancTBO Ton WM 3JICKTPORHOTO pecypcva B
n/m N3nanus (3Ganonnsaemcs 01 U30aHUIL 8 OubaIuoTEKE
MII u ap.)
9I1eKMPOHHOM 6UOe) Yuusepcurera
10.1 OcHoBHas AUTEpaTypa, B TOM YKCIIE ANEKTPOHHBIE N3IaHUS
1 JpyxuHuHa XuMHUYEeCKHEe BOJIOKHA! 2006 20
T.B.,Cnetxkuna OCHOBBI IIOJIYYEHHSI, METOAbI M.-MI'TY uv. A H.
JI.C.,TopbaueBa HCCIEI0BAHUI U VYuebHoe KoChIriHa
WU.H.,Penuna JI.B. | moguduuuposanne nocobue
Ilon pen.
Hpyxununoii T.B
2 Bapmagckuii B.Sl. | Yriepoansie BookHa Mownorpadus M.: BapmaBckwuii 2005 5
3. ITepenenkun K.E. Apmupyromye BoJIOKHA U Monorpadus CII6.: Hayunsie 2009 5
BOJIOKHHCTBIE TTOJIMMEPHEIE OCHOBBI U TEXHOJIOTUHU
KOMITO3UTHI
10.2 lononHuTENbHAS IUTEPATYPA, B TOM YHCIIE AIEKTPOHHBIE U3AAHUS
1 Iox pen. ApMEpYOIIE XUMUYIECKUE Monorpadus M.: Xumus 1992 5
Kynpssuesa I'.11. BOJIOKHA I
KOMIIO3UIIMOHHBIX MaTepUaIOB
2 XKwmsbixos N.H, ITpoueccel n 06opynoBanue | YuebHoe Musnck, Bemmiimas | 2013 http://znanium.com/ 2
[NansOpaiix JI.C. | npousBoacTBa nocooue LIKOJIa Znanium.com
Axkynuu A.B. BOJIOKHUCTBIX U INICHOYHBIX
Hlep6una A.I1I. MaTepHaioB
Copokun @.A
10.3 Mertoauueckue marepransl (yKa3aHus, pPEKOMEHIAIMHU 10 OCBOCHHUIO JUCHUIUTNHBI (MoayJ1st) aBTopoB PI'Y um. A. H. Kocbiruna)
1 Hpyxununa T.B. | UHHOBanmoHHbIE Meroauueckoe | M.MI'VIIT 2015 10
Penuna JI.B.. TEXHOJIOTHH ITPOMU3BOJACTBA | TOcobHe



http://znanium.com/

11.MH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

11.1. Pecypchl 251eKTpOHHON OMOTNOTEKH, HHPOPMAIITMOHHO-CITPABOYHbIE CUCTEMBI U MPOeCcCUOHANIbHBIE 0a3bl JAHHBIX:

Nemm | DyeKTpOHHBIE y4eOHbIe H3IAHNS, JIEKTPOHHbIE 00pa3oBaTeIbHbIE peCypchl

1. 3BC «Jlanp» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTeNIbcKoro neHTpa «Muppa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PT'Y um. A.H. Koceiruaa» na miatrpopme Ib6C «Znanium.com»
http://znanium.com/

4, 3bC «MBUC» http://dlib.eastview.com/

IIpodeccuonanbubie 6a3bl JAHHBIX, HH(OPMAIHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHapoJHas yHUBEpcalbHas pedepaTuBHas 0Oasza
JNAHHBIX, WHACKcUpytomas Oonee 21 ThIC. HAMMEHOBAaHHMN HAayYHO-TEXHUYECKHX,
TYMaHUTAPHBIX U MEIUIIMHCKHUX XYPHAJIOB, MaTepualioB KoH(pepeHuud mpumepro 5000
MEXTYHAPOHBIX U3/IaTeIbCTB);

2. baza mannbeix Springer Journals (rox m3mamms — 2023 r.- TeMaTH4YeCKHE KOJUICKIIMH
Physical Sciences & Engineering Package) : https://link.springer.com/

3. Hayunas snextponnas Oubmuotexka eLIBRARY.RU https://elibrary.ru (kpynHeimunit
poccuiickuii MH(GOPMAIMOHHBINA MOPTal B OONACTH HAYKH, TEXHOJOTHH, MEAWIIMHBI H
o0Opa3oBaHus);

4. Web of Science http://webofknowledge.com/
Pycckosi3brunblii cailT kommanuu Thomson Reuters http://wokinfo.com/russian

5. Kypuan «MexayHapoJHbIe HOBOCTH MUpa ruracTMace» http://www.plasticnews.ru

6. baza manneix B mupe Academic Search Complete - oOmupHas MOJTHOTEKCTOBAs HAy4dHO-
uccnenonarenbekas. CoACpPKUT MOTHBIE TEKCTHI THICSY PEICH3UPYEMbIX HAYYHBIX KYPHAIIOB IO
XMMHUH, MAIIMHOCTPOEHuI0, (husnke, 6uosoruun. http://search.ebscohost.com

7. Kypuan «Xumudeckue BonokHay: http://www.magpack.ru

8. [larenTHas 6a3a komnanuu QUESTEL — ORBIT
https://www37.orbit.com/#PatentEasySearchPage

9. HaumonaneHas dnekTpoHHas oubnuoreka : http:/H36.pd/



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://webofknowledge.com/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
https://www37.orbit.com/#PatentEasySearchPage

11.2. Tlepeuenb nporpaMMHOTO 00€CTICUeHHS

PexBHU3MTHI NOATBEPKIAAIONIETO

Neni/m | [IporpamMmHoOe obecnieyeHue
AokyMeHTa/ CBOOOIHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTPAaKT 85-DA-44-20 ot 28.12.2020

2. PrototypingSketchUp: 3D modeling for KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray ms 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019

4.




JIUCT YUETA OBHOBJIEHUM PABOYEM [TIPOI'PAMMbBbI YYEBHOM
JTUCHHUIIIMHBI/MOY JISI

B pabouyro

porpamMmmy yueOHOU JUCITUTUTAHBI/ MO ISt BHECEHBI
M3MEHEHHUs/0OHOBIICHHS U YTBEPKICHbI HA 3aceaHuu Kadeapbl:

Ne nn

roa
obHoBNEeHUuA
PnAa

XapaKTep uameHeHuii/o6HoBNEHUI
C yKaszaHuem pasgena

HOMep NPOTOKO/A
M garta 3acegaHusA
Kadepapbl




