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1. Ilean ocBOeHMSI AUCUMUIIMHBI.

Jucnummza «JIuTeiHble CIIaBbl IS Xy I0KECTBEHHBIX U3ACIHID» OTHOCUTCS K YUCITYy YIeOHBIX
JTUCIUIUTNH, (OPMUPYIOUINX CHEIHalbHbIe MpodeccHOHaNbHbIE HAaBBIKM MO HampaBieHuo 29.03.04
«TexHOMOTUS XyI0)KECTBEHHON 00pabOTKM MaTepHajioB» W HPOQIIII0 MOAroToBKH «COBpeMEHHBIE
TEXHOJIOTMH B IPOU3BOJICTBE XYAOKECTBEHHBIX U3ACIUN.

[lenbto AMCUMITIMHBL SABISETCS MPUOOPETEHUE CTYJEHTAaMH 3HAHUN O CBOMCTBAaX JIMTEHHBIX
CIUIaBOB, TEOPETUUECKUX OCHOBAX MX KPUCTAJIM3ALMU U IUIABJICHUS, a TAK)XKE PAKTUYECKUX HABBIKOB
[0 ONPEIEICHUI0 TEXHOJIOTMUECKUX (JUTEHHBIX) CBOMCTB, Haubosee paclpoCTPaHEHHBIX JTUTEHHBIX
CIUIaBOB I U3TOTOBJIEHMS XY 10)KECTBEHHBIX U3EIHM.

2. Mecto nucumiaunabl B cTpyktype OOII 6akanaBpuara.

Hucuunnuna «JIuteiiHble CIiaBbl AJIs XyA0KECTBEHHbBIX U3enui» oTHocuTCs K bioky 1 Yactu,
dbopMupyeMoii ydacTHUKaMu oOpa3oBatelnbHBIX oTHomeHui bl.1.2 ocHOBHOW o00pa3oBareIbHOU
MporpaMMbl OakanaBpuara.

Hucuunnmnna «JIuTeliHblie CruiaBbl JUIs XyA0KECTBEHHbBIX U3JIENIHI) B3aUMOCBS3aHa JJOTHYECKHA U
COJIEpKATEIbHO-METOAUYECKHU CO CIAEAYIOUMMU AUCHUIUITMHAMU U npakTukamu OOIT:

— MarepuanoBeeHue U TepMUIecKast 00padoTKa;

—  Xummus,

— TexHONOTHM MPOU3BOJICTBA XYI0KECTBEHHO-TTPOMBINIIICHHBIX 00BEKTOB;
— IIpoekTHas nesaTenbHOCTS;

— VYyeOHas mpaxkTHKa.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00YyUYeHHUsI MO JUCHUIIMHE (MOIYJIIO),
COOTHECEHHbIE ¢ MVIAHUPYEMbIMHU pe3y/JIbTaTaAMM 0CBOCHNSI 00pa30BaTe/ILHOI
NMPOrpamMmbl.

B pesynbpTare 0CBOCHHS TUCIMILIMHBI (MOAYIIs) Y 0OydYarommxcsi GOPMHUPYIOTCS CIIETYIONINe
KOMIIETEHIIMM U JOJDKHBI OBITH JOCTHUTHYTHI CIEAYIOLIME pe3yJdbTaThl OOy4YeHHs, Kak JTarl
(hOopMHUPOBaAHUS COOTBETCTBYIOIINX KOMITETEHIIHIA:

B pesynbpTare ocBoeHUs
Kon o0OpasoBaTenbHON
[TepedeHs TUTAHUPYEMBIX PE3YJIbTATOB O0YUICHHUS T10
KOMIIETE MPOrPaMMBbI
N JUCIIUIUINHE
HIUN oOyyJarontuics 10JKeH
00J1a1aTh
[IK-4 | CriocobeH k pa3paboTKe | 3HATH:
TEXHOJOTHYECKHX -TEOPETUYECKHE OCHOBBI  (OPMUPOBAaHUA  (PUIUKO-
MPOIIECCOB MPOM3BOJICTBA | XAMUYECKMX M MEXaHWYECKUX  CBOWCTB  TIpH
XYJI0KECTBEHHO- KPUCTAJUTM3AIUN JTUTEHHBIX CIIJIABOB;
MIPOMBIIIITICHHBIX -BUJIBl  TEXHOJIOTMYECKUX TPOO ISl  HMCCIICOBAHUS
00BEKTOB (PUBUKO-XUMHYECKHUX, TEXHOJIOTHYECKUX CBOIICTB
JUTEHHBIX CTUIABOB JIJISI U3TOTOBJICHUS XY/105KECTBEHHBIX
HU3IEITNH;
-OCHOBHBIE THIIBI JINTEHHBIX CTUIABOB U MX MAPKUPOBKH.
-0COOEHHOCTH Ha3HAYEHUS CJIeTy FOIIIX
TEXHOJOTUYECKHX (AaKTOPOB WM TAPAMETPOB TPU JIUTHE
XYJI0’KECTBEHHBIX M3CIU:
TEMIIEPATYPHI 3aJTMBKHA Pa3IMYHBIX METAJLIOB M CILIABOB
B 3aBHUCHUMOCTH  OT  KOH(QUTypalud  OTJIMBKH,
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TeMIIepaTypsl JIUTENHOMN bopmsl, BBIOPAHHOTO
JUTEHHOIO CIUIaBa M €ro TEXHOJOTMYECKUX CBOMCTB,
MaTepHuala JUTeHHON GopMBI.

yMeTh:

-CTPOUTH KPUBBIE OXJIAKJIEHUS CIUIABOB [0 AMAarpaMMaM
COCTOSIHMS;

-ONpeAeNsiTh IO TEXHOJIOTHYECKUM IMpodaM (pusmko-
XUMHUYECKHE, TEXHOJIOTMYECKUE CBOWCTBA JIMTEUHBIX
CIUIaBOB I U3TOTOBJICHUS XY/10)KECTBEHHBIX U3JIEIHIA;
-paciPpoBBIBATh MAPKU PA3UYHBIX THUIIOB JUTEHHBIX
CILIaBOB

- Mo00paTh CIJIaB MOJl KOHKPETHBIN TEXHOJIOTMYECKHA
IIPOLIECC U HA3HAYUTh TEXHOJIOTMYECKUE MTapaMETPhl IS
nosydeHus: 6e31epeKTHOM OTIMBKH, CBOMCTBA KOTOPOM
YIOBJIETBOPSIOT TPEOOBAHHUSIM TEXHUYECKOTO 3a/1aHUS.
BJIAJETh:

-HaBbIKAMH 110 M3TOTOBJCHUS JIMTEHHBIX TPOO U
ONpEJEICHUI0 TEXHOJOTMYECKUX CBOWCTB CILIaBOB, B
XO/I€ MMPOBEAECHUS IKCIIEPUMEHTAIIBHBIX UCCIIEA0BAHNM.

- HaBbIKAMH M yMEHMSIMH BbIOOpa CIUIaBa IMpH
IIPOEKTUPOBAHUU TEXHOJIOIMYECKOI0 nporecca
MOJIyYEHUS Xy10)KECTBEHHBIX OTJIMBOK.

4. CTpyKTYypa H coep:KaHue JUCIUILTHHBI.

OO0miasi TpyA0EMKOCTh JUCIUIUIMHBI COCTaBIseT 8 3a4eTHhIX eAuHull, 288 akaaeMUYecKhX
gacoB (u3 HuX 108 — camocrosTenbHas paboTa CTy/IEHTOB).

B TpetheM cemecTpe nekiuu — 2 yaca B Heaeno (36 yacoB), maboparopubie paboTsl — 1 yac B
uenaenro (18 gaca), npakTuueckue 3aHATH — 2 yaca B Heemro (369acoB), (hopma KOHTPOJIS — 3a4eT.

B derBepTOM cemecTpe seknun — 2 yaca B Henemo (36 gacoB), tabopaTopHbie paboThl — 1 yac
B Henemo (18 waca), mpakTtudeckue 3aHATHS — 2 yaca B Heaenaro (36dacoB),, ¢opma KOHTPOJS —
9K3aMeH.

Conep:kanue pa3aesoB JUCHUILVIUHBI:

BBenenue.

Ienun u 3ama4u JUCHMILTUHBL. MeCcTO U poJib MTUCIUILUIMHBI B OOIICH CTPYKTYpe MOATOTOBKH
CIICMUAIMCTOB, CBA3b C APYTUMH AOUCHUIIIIMHAMMU. OCHOBHEIE TOHATHUS JUCHUITIINHBI «JIutetHpIe
CIUIaBbl JUISl XYJOKECTBEHHBIX M3enuil». JIuTeiHble cruiaBbl, KaKk KOHCTPYKIIMOHHbIE MaTE€pHalbl B
MaIIMHOCTPOCHUH.

Teopus miiaBjeHHs ¥ KPUCTAIM3ALUHA METAJLJIOB U CILIABOB.

IIpoueccel mIaBIeHUs W KPUCTAUIM3ALlMM METauIOB M CcIulaBoB. CTpOEHHME M CBOICTBa
XKuakoro Meramia. [lonaTus kpucramumsanny U 3aTBepaeBaHus. POpMUPOBAHHUE JTUTON CTPYKTYpHI
OTJMBKM U (PHU3MKO-MEXaHUYECKUX CBOWCTB ciiaBa. CrocoObl ympaBiieHUs] KPUCTAJUINYECKOH
CTPYKTYpOM OTJIMBKH.

JluTeliHble CBOIICTBA CIJIABOB.

OOmiasi XapakTepUCTHKA JHUTEHHBIX CIUTaBOB. JluTeiHple CBoWcTBa. TeXHONIOTHYECKHE
CBOICTBA B YCIIOBUSIX TAHHOW TEXHOJIOTUU JTUTHA.

KunkoTekyuecTh METAIIOB U CIIaBOB. [IpoObI aiist ompeseneHus. 3HaueHUEe 3TOTO CBOMCTBA
JUISL TIPAKTUKU JIUTEHHOro mpou3BojacTBa. [loHATHME O HyJIEBOM JKHAKOTEKydyeCcTH. MexaHuszm
OCTaHOBKH MOTOKA. DAKTOPBI, BIUSIOUIUE HA KUIKOTEKYUeCTh. CBS3b )KUAKOTEKYUYECTH U AHUArpaMMbl
COCTOSIHMSI. 3HA4YeHHUs IKUIKOTEKY4YeCTH TIO CIHPaJbHOM mTpoOe i HEKOTOPHIX CIUIABOB.
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["a3omoruomenne U ra30BbIICIIEHHE B METAIUIAX M CIUTaBaxX. VICTOYHHMKH TMOMAaHus Ta30B B METAJLI.
BnusiHue ra3oB Ha cBOICTBa CIVIABOB U Ka4E€CTBO MOJTy4aeMOM MPOTYKIHH.

Mexanu3m 00pa30BaHUs Ta30BOH U Ta30ycaJOYHON MOPUCTOCTA. Mephl peaynpekIeHHs O aHus
ra3oB B MeTall W NPEJOTBPALICHUS BbIAEICHUS WX NPU 3aTBEpAeBaHMU. MeTOAbl OIpeesIeHus
ra30HACHIIIEHHOCTH CIUIaBOB. JIMKBalMOHHBIE CBOMCTBa ciiaBoB. Koadduuument pacnpenenenus u
€ro poJib B JIMKBALIMOHHBIX Ipolieccax. MexaHu3M BO3HUKHOBEHMsI 30HaJIbHOH (MpsiMON U 0OpaTHOI),
JICHJIPUTHOM W TPAaBUTAUMOHHOW JUKBaUMW. KpuTepuu OLEHKM JTWMKBaLWU. BiusHue JTUKBAalMu Ha
CBOWCTBA OTJIMBOK M MEPHI €€ MPeAyIpexKICHHS.

OcHoBHbIE NOHATHUS 00 ycajake. Ycajka METalJioB, CIUIABOB U OTJIMBOK. OOBbeMHas ycaJka
CIUIAaBOB B XKHJIKOM COCTOSHHM, IIPU 3aTBEPIECBAHUU M B TBEPJOM COCTOSHUU. MeETO/bl OIpeesIeHus
00BEMHOW yCaJK/ CIUIABOB B JKUJKOM COCTOSSHUM M TIPH 3aTBEpACBaHMU. MexaHu3M o0pa3oBaHUs
YCaJOYHBIX PAKOBUH M YCaJOYHOI MOPUCTOCTH B OTJIMBKAX, UX CBA3b C JUArpaMMOil COCTOSIHUSA U
CKOPOCTBIO OXJIAXKICHHUSI.

Jlunelinas ycaJka CIUIaBOB UM OTJIMBOK. MeTojbl omnpenenenus. CBoOOAHAs U 3aTpyJHEHHAs

ycanka. Ilpemycamodnoe paciimpeHue CIUIABOB M OTJIHMBOK, €r0 BIUSHHE Ha JMHEWHYIO YCAZKY.
[TpuunHbl, BRI3BIBAIOIIKE MTPEIYCAT0OYHOE PACIIUPEHHE. YUeT JIMHEHHON yCaKu MPU U3TOTOBIECHUHU U
MPOEKTUPOBAHUNN MOJEITHHO-CTEP)KHEBOW OCHACTKH. YCaJlOYHBIE HANPSDKEHUS B OTIMBKAX.
MexaHnnueckue, TepMU4Yeckre U (pa3oBble HANPsHKeHUs. BHYTpeHHUE HANIPSKEHMSL.
BpemeHnHble W ocTaTOYHBIE HamNpsDKeHUs. MexaHu3M (OPMHUPOBAHUS OCTATOYHBIX HAIPSDKEHHM,
(akTophl, BIAMAIONME HAa MX BEIMYMHY U MEPONPHUATHS MO UX CHUXKEHHIO. MeTojbl orpeneseHus
CKJIOHHOCTH CIUIABOB K OCTaTOYHBIM HampspkeHUsM. CHSTHE OCTaTOYHBIX  HANPSHKCHHA.
PenakcanmonHasi CTOMKOCTB M cTaOMiIM3anus pa3MepoB OTIUBOK.

[opsiurie TpemuHBl B OTIMBKAaX. [ OpSYEIIOMKOCTh CIUIAaBOB KaK CIEJCTBHE MEXaHUYECKHUX
HanpsOKeHUH, HHU3KUX MEXaHWYECKUX CBOMCTB B MHTEpBaJie TEMIIEpaTyp KpHUCTALIM3AlMU U
HEOJIHOPOJAHOCTH CBOMCTB OTIMBKU (JoKanu3auuu aedopmanuii). OrnieHKa ropsyesoMKOCTH CILJIaBOB,
CKJIOHHOCTH OTJIMBOK K FOPSIYMUM TpEILMHAM.

X0JIOTHBIE TPEIINHBI, BHEITHUE MTPH3HAKH.

[TpuunHbI 06pa30BaHUs U OL[EHKA CKIIOHHOCTH CIIaBOB U OTJIMBOK K XOJIOJHBIM TPELIHMHAM.

[IpuHuMnbl pa3padoTKu JUTEHHBIX CILUIABOB U METOAbI ONTHMH3AIUM UX XHUMHUYECKOI0
cocrasa.

OCHOBHBIEC TIOHATHS, CBA3aHHBIE C XMMHUYECKMM COCTAaBOM CIUIaBOB: 0a30BbIii KOMITOHEHT,
JETUPYIOIIME DJIEMEHThI, NpUMecH MoAu(pUKATOpbl M T.A. MeToapl OIEHKH B3aWMOJAEUCTBUSA
9JIEMEHTOB ¢ 0a30BBIM KOMITIOHEHTOM. OCHOBHBIE THIIBI B3aUMOJEHCTBHS KOMIIOHEHTOB W THUIIBI
OJIOKOB JMarpaMM COCTOSIHUSL JIMTEWHBIX CIUIaBOB. BakHelmine XapaKTepUCTHUKU AHarpamMmbl
COCTOSIHUSI, OIpeNessaiolie CcBoWCTBa CIuIaBoB. OOIIMe 3aKOHOMEPHOCTH BIMSHUS SJEMEHTOB Ha
MEXaHMUYEeCKHe CBOMCTBA CIU1aBOB. OCHOBHBIE METO/IbI YIIPOUHEHMSI JIUTEUHBIX CIUIAaBOB (pPacTBOPHOE,
aJIMTUBHOE, KapKacHOe U JucnepcuoHHoe). [IpuHIunel BEIOOpa JErHpyroIero KOMILJIEKCa CIIaBOB.
DKOHOMHMYECKAsl XapaKTEPUCTHKA JIETUPYIOIIMX 3JIEMEHTOB. MeToAbl ONTUMH3ALUU XUMHYECKOIO
COCTaBa CIUIABOB, UCMOJb30BaHue DBM nmst aTuX Lenei.

O0masi xapakTepucTuka, (POpMHUPOBAHUE JUTONH CTPYKTYPbI U 0COOEHHOCTH JIMTEHHBIX
CBOICTB 7KeJ1e30yIJIePOAUCThIX CIIABOB.

UyryHbl: cepbl, KOBKHE, BBICOKOIPOYHBIE, C BEPMHKYJSPHBIM TIpaUTOM, CHUHTETUUYECKUE,
JEerMpoBaHHble. MapKupoBKa YyTryHOB, MEXaHUYECKHE CBOWCTBA, OKCIUIyaTallHOHHBIE CBOMCTBA
qyryHOB ¢ Tpadurom. O6nacts npumeHeHHs. OcoOeHHOCTH (HOPMHUPOBAHHS JHUTOH CTPYKTYpPHI U
OCOOCHHOCTH JTUTEHHBIX CBOMCTB UyT'YHOB.

OO0uas xapakTepucTuka, (popMupoBaHHe JUTOH CTPYKTYPHI U 0COOEHHOCTH JIMTEHHBIX
CBOICTB CILIABOB I[BETHBHIX METAJLIIOB.

O6HIa$I XapaKTCPUCTUKA aJTIOMHUHUCBBIX, MArHuMeBbIX, MCIHBIX, IWHKOBLIX, THUTAHOBBIX H
HUKEJIEBBIX JIMTCHHBIX CIINIaBOB, UX MAPKHUPOBKA, 0071acTh MMPUMCHCHUA.



OcobenHoct (OPMUPOBAHUSA JIMTOM CTPYKTYpPhl M TEXHOJOTMYECKUX CBOMCTB IIBETHBIX
JUTEHHBIX CIUIABOB.

CtpyKTypa U coliep:kaHue pa3AesoB TUCHUILUIUHEI yka3aHbl B [Ipuioxenun 1 k mporpamme.
5. OOpa3oBaTejibHbIE TEXHOJIOTHM.

Mertonuka npenogaBaHus AUCUUIUIMHBI «JIUTeHbIE CIUIaBbI U1 Xy10KECTBEHHBIX U3JEIHID)
W peanu3alus KOMIETEHTHOCTHOIO IMOJAXOJa B M3JIOXKEHMM U  BOCHOPUATHH  MaTepuaia
[IpeyCMaTpUBAET MHCIOJIb30BAHUE CIIEAYIOUIMX AKTHUBHBIX M HHTEPAKTUBHBIX (OpM IpOBeACHUs
IPYNIOBBIX, MHIUBUAYAJIbHBIX, AYAUTOPHBIX 3aHATUI B COUETAHUM C BHEAYJIUTOPHOW paboTOoill ¢
1eNbi0 (POPMUPOBAHMS U Pa3BUTHUS NPO(PECCUOHATBHBIX HABBIKOB, 00YYaIOLIHXCS:
— JIGKIIMOHHBIC 3aHATHUS MPEAINOJIATaloT aKTUBHYIO (opMy O0yUYEHHS CTYJCHTOB TEOPETHUECKUM
3HaHUAM C IPOBEPKOM YCBOEHHBIX 3HAHUM KPATKUM OIPOCOM;
— IOJrOTOBKA K BBINOJIHEHUIO U 3alUTE JJAOOPaTOPHBIX padoT;
— BBINOJIHEHHE MUCHbMEHHBIX OTBETOB IO 33JaHUSAM MPAKTHUYECKUX padoT
— IpOBEIEHUE KOHTPOJIbHBIX paboT;
— IPOCMOTpa BUAECOMATEPUAJIOB 110 TEOPUH IUIABIEHUS U KPUCTAIIM3ALUU METAUIOB U CIUIABOB
U 1p., C LeJbI0 (POPMUPOBAHMS U Pa3BUTHUS IPO(ECCUOHATIBHBIX HABBIKOB 00YYarOIIUXCS.

— B IIpOoOeCCC M3YUCHUA NUCHUINUIMHBI MOTYT MNPUMCHATBHCA JUCTAHIIMOHHBIC O6pa3OBaTeJIBHLIe
TCXHOJIOTHH.

6. OuneHoyHble CpeACTBa A TEKYLIEro KOHTPOJIS YCHEeBAaeMOCTH, IPOMEKYTOYHOI
arrecTallid IO HUTOraM OCBOCHHSl IHCHUIUIMHBI W Yy4YeOHO-MeTOoaMYecKoe olecrnedeHue
CaMOCTOSITeIbHON padoThl CTYI€HTOB.

B npouecce oOyueHust, Il TEKYLIETO KOHTPOJS YCIEBA€MOCTH, HCIIOJIB3YIOTCS HOBas CTO
OanpHas pEUTUHTOBAsE CUCTEMA, KOTOpas BKIIIOUAET B ce0s CielyIoie OLEeHOYHbIE CPEICTBA!

— UHMIMATHUBHOCTH CTYJAEHTA Ha JIEKL[UH, 3aK/II0YAIOIIasAcs B OTBETE HA [TOCTABJIEHHbIE BOIPOCHI,
npu npoBeaeHun Jekiuit (ot 0 go 2 6amnos). [Ipu 3ToM AaHHBIe 6AJUIBI YUYUTHIBAIOTCS CBEPX
cTa 0aJUIOB U HE YUUTHIBAIOTCS IPU POPMUPOBAHUU UHTEPBAJIOB MOJTYUYEHHUS] UTOTOBON OIIEHKU
B Tabmuuax Excel;

— KOPOTKMH IMHUCBMEHHBIA ONPOC I10 NMPONACHHOMY MaTepHally B Haydaje CIEAYIOLIEro 3aHATUS
(ot 0 10 2 GaIoB);

— JBE KOHTpOJIbHBIE paboThl, cocTosmue u3 11 BOMPOCOB, MO 3aBEPUICHUU IBYX Ppa3esioB
muctumuaHel (o1 0 10 22 6aios);

— TOATOTOBKA K JJAOOpaTOpPHBIM paboTaM 1 ux 3ammuTa (0T 0 10 6 6ayioB)

— IpPH UCHOJB30BAaHUU OH-JIAH KypCOB (JUCTaHIIMOHHOTO OOpa30BaHMsI) TEKYIIUN KOHTPOJIb U
NPOMEXKYTOUHAsl aTTeCTallisd OCBOEHUS JAUCUUIUIMHBI MHPOBOJUTCS C HCIOJIb30BaHUEM
TEeCTUpOBaHUs (0aHKa TECTOBBIX 3aJIaHUM).

[IpomexxyTouHass —arrecTalus CTYAEHTOB 1O Yy4eOHOH JAMCHUIUIMHE TPOBOAUTCS B
coorBercTBUM C¢ TuaHoM OOII — 3aver W sKk3aMeH. DK3aMeH MPOXOAMT B MHUChbMeHHOH ¢opme. K
MIPOMEKYTOUHOM aTTeCTallud CTYAEHT JOMYCKAeTCs TOJIBKO IPH BBHIMOJHEHUM M 3alUTE BCEX
MPEYCMOTPEHHBIX JTA00OPATOPHBIX PAa0OT, BBIMOJHEHHHM BCEX 33/JaHUU MO MPAKTUYECKHM paboTam,
KpOMeE TOro, CTyJIeHTy HeoOxoaumo HaOpath He MeHee 40 GayuioB MO peHTHHIOBOM cHCTEME OLIEHKU
3HAHUH.

6.1.1 @oHA OIEHOYHBIX CPEICTB /UIA TMPOBEIEHUsS] TPOMEKYTOUHOH AaTTeCTAIUH
00y4YarIIMXCH 0 AUCHHUILINHE (MOIYJIIO).

6.1.1. IlepeyeHp KOMMIETEHIMH C yKa3aHHEM OHTamoOB HMX (OPMUPOBAHUS B MPOLECCE OCBOCHUS
o0pa30BaTeNbHOI MPOrpamMMmBl.
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B pesynbrare ocBOSHUS JUCIUTUIHNHBI (MOIYJIIs) GOPMHUPYIOTCS CIICTYIOIINE KOMIICTCHIIHH:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl 00yUYarOLIHiics
KOMIeTEeHI[HH JA0JI2KeH 00J1a1aTh
[1K-4 Cnoco0eH Kk pa3paboTKe TEXHOJOTUYECKUX MPOLIECCOB MPOU3BOICTBA
XYOOKECCTBECHHO-ITPOMBIIIJICHHBIX 00BEKTOB

B mporecce ocBoeHus 00pa30BaTeNbHON MPOTPaMMBbI TaHHBIE KOMIIETEHLIMH, B TOM YHCJIE UX
OTJIC/IbHbIE KOMIIOHEHTBI, (DOPMHUPYIOTCS MOATAIMHO B XOJE€ OCBOCHUSA OOYYAIOIIUMUCS TUCHUILINH
(Momyneit), MpakTHUK B COOTBETCTBUU C Y4YeOHBIM IUIAHOM M KaJIEHAApHBIM TpadUKOM y4eOHOTO
rporecca.

6.1.2. OnucaHue moka3areieii 1 KpUTepHeB OLEHUBAHUSI KOMIeTeHIM, (popMHUpPyeMBbIX
110 UTOT'aM OCBOEHUSI JMCUHUILIMHBI (MO1YJ151), ONIMCAHME IIKAJ OLleHUBAHUS.

[Tokasarenem OlEHWBAaHUS KOMIIETEHIIMH HA PAa3IMYHBIX dTamax ux (HOPMUPOBAHHS SBISCTCS
JTOCTIDKEHHE 00YUYarOIIMMUCS TUIAHUPYEMBIX PE3yIbTaTOB O0YyUECHHSI 0 JUCITUTIIMHE (MOTYJIIO)

Dopma npomexcymouHou ammecmayuu: 3a4em

[Tpumep OGaIbHO-PEUTUHTOBOM CUCTEMBI MPECTaBIIeH B (DOH/IE OIICHOUHBIX cpeAcTB. [lepexon
OT OaJJIOB pEeHTHHTra K TPaJAUIMOHHBIM OLIEHKaM IMPOU3BOJUTCSA C MOMOIIBIO CIEAYIOMICH MIKaJbI:
3aureHo — 6onee 0,55 oT MakcUMaabHON CyMMBI 0aioB, HE 3auTeHO — MeHee 0,55 oT MakCHUMalIbHOU
CYyMMBI OaJUIOB.

HlIkana oyenuganusn Onucanue

BoinonHeHsl Bce BUAbI y4eOHON paboTHI,
IpeIyCMOTpPEHHBIE pabodel mporpaMMoi u
3auTeHo oOyuaromelicss Habpayn 1Mo OaJTbHO-PEHTHHTOBOM
cucteme Oonee 55% OT MakCUMajabHOW CYMMBI
0aiuioB

He BeImonHeHbl Bce BUIbl yuyeOHOM padoThI,
MpeyCMOTPEeHHBIE pabodeil mporpaMMon u
oOyJaromeiicss Habpasl 1o OauTbHO-PEUTHHTOBOM
He 3auteno cucteme MeHee 55% oT MakCUMaJIbHOW CYMMBI
0ajoB.

d)opma npomeofcymouuoﬁ ammecmauuu: IK3amen




IIK-4 CnocodeH k pa3padoTKe TeXHOJIOTHYECKHX MPOLECCOB MPOU3BO/ACTBA XY/10KeCTBEHHO-ITPOMBIIIJIEHHBIX 00beKTOB

Kpurepun onenuBanus

IMoka3areanb
HEY/10BJIeTBOPUTEIbHO Y/10BJIETBOPUTEIbHO XOpo1Io OTJINYHO

3HATh: OO0yuarommiics HaOpan | Obyuaromuiics Habpan ot 55 | OOy4varomuiics Habpan ot 70 mo | OOyuarommiics Habpan Goree
-TEOPETUYCCKUE OCHOBBI | MeHee 55 OawoB 1o | 10 69 OamioB mo OamibHO- | 84 OaJuI0B o OasuibHO- | 85 OauioB 10  OaJUILHO-
dbopmupoBanus Gpu3nKo- | 6aTEHO-PEHTHHTOBOMA PEUTHHTOBOM CHUCTEME | PEUTUHIOBOM CUCTEME OLIEHKH | PEUTHUHI OBOM CHCTEME
XUMHUYECKHUX U | CUCTEME OIICHKH 3HAaHUU U | OLCHKU 3HaHUI U | 3HAaHUH u JEMOHCTPHUPYET | OLICHKH 3HAHUHI u
MEXaHUYECKUX CBOMCTB | JEMOHCTPUPYET  TOJHOE | JEMOHCTPUPYET HETOJIHOE | YaCTUYHOE coJiepKaHue | IEMOHCTPUPYET JOCTATOYHO
Mpu  KPUCTAUIM3AIMHU | OTCYTCTBHE  CIICIYIOUIUX | COJEpKAHUE CIICAYIOMINX | CIETYIOIINX 3HaHHE! o | TOJIHOE coJIepKaHue
JUTENHBIX CIIJIABOB; 3HAHUM! M0 | 3HAHWI: O TEOPETUUYECKUM | TEOPETUUECKUM OCHOBaM | CIEAYIOIIMX  3HAaHUE.  TIO
-BUJIbI TEXHOJIOTHYECKUX | TCOPETUYECKHUM  OCHOBaM | OCHOBaM dbopmupoBanust | HOPMUPOBAHMS (hbU3UKO- | TEOPETUUECKUM OCHOBam
npo0 ans uccienoBaHus | GOpMUPOBaHUA  (UBHKO- | (PU3UKO-XUMHYECKHIX U | XUMHYECKMX M MEXaHW4YeCKUX | GOpMUPOBAHUS ¢buzuko-
(DUBUKO-XUMHYECKHUX, XUMUYECKHUX M | MEXaHUYECKHX CBOWCTB TIPH | CBOMCTB TIPH KPUCTAJUTM3AIMU | XUMUUECKUX U MEXaHUIECKUX
TEXHOJIOTHYECKUX MEXaHUYECKUX CBOMCTB | KpUCTAJUTM3AIIMM  JIMTEHHBIX | JTUTEHHBIX CILJIABOB; CBOMCTB IPU KPUCTAJUIM3ALUN
CBOWCTB JUTEUHBIX | IPU KPUCTAUIN3AINHA | CILUIABOB; -[To BuAaM TEXHOJOTHMYECKUX | JINTEHHBIX CILUIABOB;
CILIaBOB JUISL | TUTEHHBIX CILIABOB; -ITo BUAaM TeXHOIOTUYECKUX | MPoO As uccneaoBanus ¢pusuko- | -Ilo BUIaM TEXHOIOTHUECKHUX
W3TOTOBJICHHS -Ilo BHJIaM | IPOO  JUIsl  WCCIEAOBAHUS | XUMUYECKHX, TEXHOJIOTMYECKUX | Mpo0 Il HCCIeOBaHUS
XYJ10’KECTBEHHBIX TEXHOJIOTHUECKUX npo0 | GUBUKO-XUMUYECKHUX, CBOMCTB JINTEHHBIX CIUIABOB IS | (PU3UKO-XUMUYECKUX,
W3JIeTN; TUTST WCCJICIOBAHUS | TEXHOJIOTMUECKMX  CBOWCTB | M3TOTOBJICHUS XYJO0’KECTBEHHBIX | TEXHOJOTMUYECKUX  CBOWCTB
-OCHOBHbIE TUTIBL | PU3UKO-XUMUYECKUX, JUTENUHBIX  CIUIAaBOB I | U3JEIUI; JUTEUHBIX  CIUIABOB  JUIs
JUTEHHBIX CIJIABOB M UX | TEXHOJIOTHYECKUX CBOWMCTB | M3TOTOBJICHUS [To OCHOBHBIM THTIIAM JINTEWHBIX | U3TOTOBJICHHS
MapKHPOBKH. JUTEHHBIX CIJIAaBOB JUIS | XYJI0KECTBEHHBIX U3/IEIUM; CIUTABOB M MX MAPKUPOBKH. XYJI0’KECTBEHHBIX U3/CIINIA;
-0COOEHHOCTH U3TOTOBJICHUA Ilo OCHOBHBIM tunam | O0yuatomuiics Hadpan ot 70 mo | Ilo OCHOBHBIM THIIAM
Ha3HAYCHMS CIECAYIOIIUX | XYJI0)KECTBEHHBIX JUTEHHBIX CIUIABOB W WX | 84  OamwioB  mo  OausibHO- | TUTEHHBIX CIUIABOB U HX
TEXHOJIOTMYECKUX U3JIETUH; MapKHpPOBKH. PEUTUHIOBOM CHCTEME OLEHKH | MAPKUPOBKH.
¢dakTopoB u mapametrpoB | I[Io  ocHoBHeIM  Tunam | OOyuaromuiicss HaOpan ot 55 | 3HaHUU u nemoHcTpupyet | OOydatonuiicss Habpan Oonee
npu JUTHE | TUTEHHBIX CIUIAaBOB M WX | 10 69 0OawioB 1Mo OaIbHO- | YACTHYHOE coaepxxanue | 85 OaoB 10  OaJUTBHO-
XY I0KECTBEHHBIX MapKUPOBKH. PEUTUHIOBOU CHUCTEME | CIIENYIOIINX 3HaHUE: 0 | PEUTUHTOBOM cUcTeMe
15EII(S0%0% 8 OO0yuarommiicst HaOpaJl | OLIEHKH 3HaHUHU A | 0COOEHHOCTIM Ha3sHA4YCHUS | OLICHKH 3HAHUU u
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TEMIIEpaTypbl 3aJMBKU | MeHee 55 OauioB 1O | JEMOHCTPUPYET HEIOJIHOE | CIEAYIOUUX  TEXHOJOTMYECKUX | JEMOHCTPUPYET JOCTATOYHO
pPa3IMYHBIX METAUIOB U | 0ayUTbHO-PEHTHHTOBOM CoJIep)KaHue cienyomux | pakTopoB W TmapamMeTpoB TIPH | TOJHOE coJIepKaHue
CIUTAaBOB B 3aBHCHUMOCTH | CUCTEME OILICHKH 3HAHUW M | 3HAHMHA: TI0 OCOOEHHOCTSM | JIUThE XYJI0)KECTBEHHBIX | CIIEIYIOIIUX  3HaHUE: IO
oT KOH(UTYpaIuu | IeMOHCTPUPYET  TIOJHOE | HAa3HAYCHHS CICYIOIINX | U3ACIIUMN: OCOOCHHOCTSIM  Ha3HAYCHHS
OTJIUBKH, TEMIEPaTyphl | OTCYTCTBUE  CIEAYIOIIMX | TEXHOJIOTHYECKUX (PAKTOPOB | TEMIEPATyPhI 3QJIUBKU | CIEIYIOIINX
JIATCHHOMN (GhopMmBbl, | 3HAHUN: MO0 OCOOEHHOCTSIM | U TIApaMETPOB TMPH JIUTHE | PA3IUYHBIX METAUIOB W CIIAaBOB | TEXHOJIOTHYECKUX (AKTOPOB
BBHIOPAHHOTO JIMTEHHOTO | HA3HAYECHHS]  CIEAYIONINX | XY0’KeCTBEHHBIX U3JICIIUN: B 3aBUCHUMOCTH OT KOH(QUTYpaIlK | © TMapaMeTpoB TMpH JIHUTHE
CIIJIaBa u €ro | TeXHOJOTHYCCKUX TEeMITepaTyPhl 3aJIMBKH | OTJINBKH, TEMIIEPATYPhI | XyT0KECTBEHHBIX U3/ICIINMN:
TEXHOJOTUYECKHUX GakTOpoB U MapaMEeTPOB | Pa3IMYHBIX  METAJUIOB U | JIUTEHHOW (OpPMBI, BBIOPAHHOTO | TEMIIEPATYPHI 3aJTHUBKU
CBOMCTB, MaTtepuana | mpu JIUTHE | CIUIABOB B 3aBHCHMOCTH OT | IMTSWHOTO  CIUIABA W €TI0 | pa3iM4HBIX METaJIOB
TUTEHHON (HOPMBI. XY ZI07KECTBEHHBIX KOH(UTYpaIuu OTJIMBKY, | TEXHONOTHMECKUX CBOWCTB, | 1112BOB B 3aBHCHMOCTH OT
171631 (31707 TEeMITepaTyPhl JUTEHHOUN | MaTepuaia JTUTEHHON (HOPMBEI. KOy PAINH OTIIHBKE,
TEeMIIepaTypbl 3aIUBKH | (JOPMBI, BBIOPAHHOTO o .
pPa3IMYHBIX METAUIOB U | JUTEHHOTO CIUIaBa H  €ro TCMICpaTyphl JIMTCHHOM
CIUIABOB B 3aBUCHUMOCTH OT | TEXHOJIOTMYECKMX  CBOMCTB, (hopMBI, BEIOGpaHHOTO
KOH(QUrypalui  OTJIUBKH, | MaTepHasa JIUTeHHOU (HOPMBI. JIUTEHHOTO CIIaBa U €ro
TEMIIepaTypbl  JUTEHHOUN TEXHOJOTUYECKHUX CBOUCTB,
@OP“{BL BBIOPaHHOTO MaTepuala JUTeHHO! GopMBI.
JUTEHWHOTO CcIUlaBa U €ro
TEXHOJOTHYECKUX CBOMCTB,
Marepuala JIUTENHON
bopMBI.
yMeTh: Ob6yuaronuiics Habpan | Obyuatonuiics Habpan ot 55 | O0yuarommiics HaOpan ot 70 no | OGyuatomuiics HaOpan Goisee
-CTpPOUTH KpuBble | MCHee 55 6amnoB 1o | mo 69 OamioB mo OamibHO- | 84  OalmoB IO OamnpHO- | 85 OawioB mno  OaIbHO-
OXJIAKIEHHS CIUIABOB Mo | OaIBbHO-PEHTUHIOBOM PEUTHHTOBOM CHUCTEME | PEUTUHIOBOM CUCTEME OLIEHKH | PEUTHUHI OBOU CHUCTEME
JuarpaMMaM COCTOSHHs; | CHCTEME OLICHKH 3HAHWH U | OLICHKH 3HAHWI U | 3HAHHUH n JIEMOHCTPUPYET | OLICHKH 3HAHUM "
-OIIpeIeIIATh o | HE yMeeT WIn B | IGMOHCTPHUPYET HETIOJIHOE | YaCTUYHOE COOTBETCTBHUE | IEMOHCTPHUPYET MOJTHOE
TeXHOJIOTHUYECKUM HEJIOCTAaTOYHOW  CTEMEHH | COOTBETCTBHUE CICNYIONIUX | CASAYIOIMNX YMEHHH: -CTPOWTH | COOTBETCTBHE CJIeTYIOIINX
npo6am (u3HKO- | YMECT:-CTPOUTh  KPHBBIC | yMEHUI: -CTPOUTH KPHBbIC | KPUBBIC OXJIK/CHHS CIUIABOB IO | YMEHUI: -CTPOMTH KPHBBIC
XUMHYECKHE, OXJIQAXJCHHUS CIUTAaBOB TIO | OXJIAXKJICHHS  CIUIaBOB  I10 | IWarpaMmaM COCTOSIHHS; OXJIAXKJICHHUS  CIUIaBOB IO




TEXHOJIOTMYECKUE
CBOICTBa JIATEUHBIX
CIUIaBOB TUISL
W3TOTOBJICHUS

XY 10KECTBEHHBIX
N30SI,
-paciupoBbIBaTH
MapKH Ppa3IMYHbIX
TUIIOB JIUTEUHBIX
CIUIaBOB

- mopoOpaTh CIUIaB MOA
KOHKPETHBIN
TEXHOJIOTMYECKUI
IpoLleCC W HA3HAYUTh
TEXHOJIOTMYECKUE
rapameTpsl JUTSL
MIOJIy4YEHHUS
0e31e(heKTHOM OTIIMBKH,
CBOMCTBA KOTOpOH
YIOBJIETBOPSIOT

TpeOOBaHUIM
TEXHUYCCKOI'O 3aJaHU.

JuarpaMmmam COCTOSIHHS,
-OTpeeISITh o
TEXHOJOTHYECKHM Tpodam
(bU3UKO-XUMHUYECKUE,
TEXHOJIOTHYCCKHUE
CBOMCTBa JINTEHHBIX
CILJIABOB JUIS1 U3TOTOBIICHUS
XY I0KECTBEHHBIX
W30S,
-pacmnpoBBIBATE MAPKH
Pa3IUYHBIX TUIIOB
JUTEHHBIX CIJIABOB
OO0yJarommiics
MeHee 55 OamnoB
0aJUTbHO-PEUTHHT OBOM
CHCTEME OIICHKM 3HAHHHI U
HE yMeer 3810 B
HEJOCTAaTOYHOM  CTEICHHU
yMeeT:-1mo100paTh  CIUIaB
nof, KOHKPETHBIN
TEXHOJIOTHYECKUH MPOIIECC
51 Ha3HAYUTH
TEXHOJIOTHYECKHE
napameTpsl ISl TOTyYeHUS
0e3geeKTHOM  OTIMBKH,
CBOMCTBA KOTOpOH
YAOBIETBOPSIOT
TpeOOBaHUSIM
TEXHUYECKOI0 3aJaHus.

Habpas
1o

AuarpaMmmamM COCTOSHUA,

-ONpPEeNeIIATh o
TEXHOJIOTHYCCKUM npobam
(bU3UKO-XUMHUYECKUE,
TEXHOJIOTHYECKHE  CBOMCTBa
JINTEHHBIX CILJIaBOB JISt
HM3rOTOBJICHUS

XYJ0KECTBEHHBIX U3JICINH;
-pacupoBBIBATH MapKU

Pa3JInYHbIX TUIIOB JIMTEHHBIX
CIIJIaBOB

OOyuatomuiicss Habpan ot 55
no 69 OawioB mo OaJUILHO-
PEUTHUHTOBOM cucrteme
OLICHKU 3HaHUH u
JEMOHCTPUPYET HETIOJIHOE
COOTBETCTBUE  CIIEIYIOIINX
yMEHMI: 1ojo0parh cIjiaB
noJt KOHKPETHBIN
TEXHOJIOTHYECKHUN TMpoLecc U
HA3HAYUTh TEXHOJIOTUYECKUE

napaMeTpsl Uil TIOJTY4YCHHS
oe3nedexTHoM OTJIMBKH,
CBOMCTBa KOTOPOH

YIOBJIETBOPSIOT TPEOOBAHUSAM
TEXHUYECKOTO 3aJaHMUs.

-OMpenensaTh 110
TEXHOJIOTHYECKUM npobam
(bU3UKO-XUMHUYECKHE,

TEXHOJIOTHICCKHE CBOMCTBA
JIATEHHBIX CILJIaBOB JUISL

W3TOTOBJICHHS  XYI0KECTBCHHBIX
U3CTINHT;

-paciu(poBbIBATh MAPKU
Pa3IMYHBIX TUIIOB JTUTEHHBIX
CILIaBOB

OO6yuarommiics Habpan ot 70 mo

84  OamnoB mo  OalabHO-
PEUTHHTOBOM CHCTEME OIICHKH
3HAHUUN u JEMOHCTPUPYET
YaCTHYHOE COOTBETCTBHE
CIIEIYIONINX YMEHHA: T0a00paTh
cILIaB oJ KOHKPETHBIN
TEXHOJOTHUYECKHM  Tpouecc |
Ha3HAYHUTH TEXHOJIOTHYECKHE
napamMeTpsl Uil TOJYy4YeHUs
0e3nedekTHOM OTJIUBKH,
CBOMCTBA KOTOpOH
YIOBJIETBOPSIOT TpeOOBaHUSAM

TEXHUYCCKOI'O 3aaaHusl.

AuarpaMmmaM COCTOSIHUS,

-ONpPEACIISITh o
TEXHOJIOTHYECKUM npobam
(U3UKO-XUMHUYECKUE,
TEXHOJIOTUYECKHE  CBOMCTBa
JIMTEHHBIX CIIJIAaBOB OIS
H3rOTOBIICHUS

XYI0KECTBEHHBIX U3/ICINH;
-pacimppoBBIBaTH MapKU

Pa3IMYHBIX TUTIOB JIUTEHHBIX
CIUIaBOB

OO6yuarommiicst Habpan 6osee
85 6amioB no GayIbHO-
PEUTHHTOBOU CUCTEME
OLICHKH 3HAHUU U
JEMOHCTPHUPYET MOJIHOE
COOTBETCTBUE CIEAYIOLIUX
YMEHU: mo100paTh CIuiaB
10/ KOHKPETHBIN
TEXHOJOTHYECKUN MPOoLeCcC U
HA3HAYUTh TEXHOJOTUYECKHE
napaMeTpsl i MOTy4YeHUs
0e31eeKTHOM OTINBKH,
CBOMCTBA KOTOPOU
YIOBJIETBOPSIOT TPEOOBAHUSIM
TEXHUYECKOTO 3a/IaHMUS.
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BJIA/IETh:

-HaBBIKAMU o
HU3rOTOBJICHUS
JUTEHHBIX  Tpod U
ONPEICIICHUIO
TEXHOJOTUYECKHUX
CBOWCTB  CILJIaBOB, B
X0J1e MIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HUCCIIEIOBaHUM.

- HaBBEIKAMH n

YMEHHUSIMH TPaMOTHOTO
BBIOOpa  cIUIaBa
MIPOSKTUPOBAHUU

TEXHOJOTHYECKOTO
mporecca  MOJTy4YeHHUS

XYO0XKCECTBCHHBIX

npu

OTJIMBOK.

OOyuaromuiicss HaOpasn
MeHee 55 0aIoB 1no
0aJUTbHO-PEUTHHT OBOM
CHCTEMeE OIICHKHU 3HAHUH U
HE BJaJ€eT U B
HEJIOCTATOYHOM CTEIIEHH
BJIaJICET HABBLIKAMU 110
M3TOTOBJICHHMS JIMTCHHBIX
npo0 U onpeaeseHNIo
TEXHOJOTMYECKIUX CBOMCTB
CIIJIABOB, B XOJIE
MIPOBEICHUS
AKCTICPUMEHTATBHBIX
HUCCIIEIOBAHUN.
OO6yuaromuiics Habpa
MeHee 55 0aioB 1o
0aJUTbHO-PEUTUHT OBOM
CHCTEME OIICHKHU 3HAHUM U
HE BJIaJIEET WIIK B
HEIOCTAaTOYHOU CTEIIEHU
BJIaJICET HABBIKAMHU BBIOOpA
CIUIaBa MpU
MPOEKTUPOBAHUU
TEXHOJOTHYECKOIO
mporecca Moy deHHs
XYJI0’KeCTBEHHBIX
OTJINBOK.

OO0yuarommiicst Habpai oT 95
10 69 6amIoB 1Mo OaJIBHO-
PEUTHHIOBOM cUCTEME
OLICHKH 3HAHHMM U YaCTUYHO
BJIaZiee€T HAaBBIKAMM I10
M3TOTOBIICHHS JIMTCHHBIX
po0 U OMPEEICHUIO
TEXHOJIOTUYECKHUX CBOMCTB
CILIaBOB, B XO/I€ IPOBEICHUS
AKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUM.
OOyuarommiicst Habpai ot 55
110 69 0aIoB 110 0AJUILHO-
PEUTHHTOBOM CUCTEME
OIICHKU 3HAHUN U YaCTHYHO
BJIa/IeeT HaBBIKAMH BBIOOpA
CIJIaBa MPH MPOEKTUPOBAHUU
TEXHOJIOTMYECKOT0 Mpolecca
MOJTYYEHUS XY10KECTBEHHBIX
OTJINBOK

Oobyuarommiics HaOpai ot 70 1o
84 0a)uIoB 110 OaJIIBLHO-
PEUTHHTOBOM CUCTEME OLICHKU
3HAHUH MYACTUYHO BJIAJEET
HaBBIKAMM 110 U3TOTOBJICHUS
JUTEHHBIX IPOO U OMPEICTICHUIO
TEXHOJOTHYECKHUX CBOMCTB
CILUTaBOB, B XOJI€ MPOBEICHUS
IKCIIEPUMEHTATBLHBIX
HCCIICAOBAHUIA.

OO6yuarommiicst Habpan ot 70 10
84 0ayuIoB 10 OaIIBEHO-
PEUTHHTOBOM CUCTEME OLIEHKU
3HAHUH 1 YaCTUYHO BJIaJeeT
HaBbIKaMU BBIOOpA CIUIaBa MPHU
MPOEKTUPOBAHUH
TEXHOJIOTMYECKOTO0 Mpolecca
MOJTyYEHUS XY0KECTBEHHBIX
OTJIUBOK

OOyuatommiicst HaOpan 6onee
85 0amioB 1o GayIbHO-
PEUTHUHIOBOM CHCTEME
OLICHKY 3HAHHUU U B ITOJTHOM
o0beMe BIIaJIceT METOAaMU U
HABBIKAMU 10 U3TOTOBICHUS
JUTEUHBIX IPOO U
OTIpEICIICHUIO
TEXHOJOTHYECKUX CBOWCTB
CILUTaBOB, B XOJI¢ MPOBEICHUS
IKCIIEPUMEHTATBLHBIX
HUCCIIEJOBAHUH.
OO6yuarommmiicst Habpan 6osee
85 GanmoB o GamuTbHO-
PEUTHUHIOBOM CHUCTEME
OILICHKH 3HAHHI U B TIOJTHOM
o0BeMe BIIAJICET METOIAMH U
HaBBIKaMU BbIOOpA CIUTaBa
IIPH POCKTHPOBAHUH
TEXHOJIOTHYECKOT0 TIporecca
MIOJTYYCHHS XYI0KECTBEHHBIX
OTJIMBOK.

@DOoH/IBI OIICHOYHBIX CPEACTB IpezcTaBieHsl B [Ipunoxennn 2 k paboueii mporpamme.
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE 00ecreyeHue TN CIUTIINHbI
@) OCHOGHaA Tumepamypa:
1.Tpyxos A.Il., MansipoB A.W. Jlureiinbie craBbl U 1iaBka.-M.: 3narenbckuil eHTp

«Axanemus».-2004.-336¢

2. Tpyxos A.Il., EpmoB M.IO., JlechoB B.H. Jlureiinpie cruiaBel. MeTtoanueckue

yKa3aHus K 1JabopatopHbIM padotam.-M.:MI'TY «MAMM».-2004.-32c.

0) oonoanumenvHan Aumepamypa:
1. banangun I.®. OcHoBBI Teopun (HOPMHUPOBAHMS OTIIMBOK.- M.: MalIMHOCTPOCHHUE, -

M.: MBTYV, 1998.-450c.

2. I'ynses b.B. Teopus nuteitnbix npoueccoB.- M.: Mammnoctpoenue, 1976.-214 c.
3. CripaBOYHMK 10 YyTYHHOMY JIUTHIO 1o pea. ['upmosuua H.I'.-JI.: Mammnoctpoenue,

1978.- 738 c.

3) npozpavimMHoe obecneuenue u uHmepHem-pecypcol
HNuTtepneT pecypcbl:
1. https://www.youtube.com/watch?v=j60go60cgXM
2. https://www.youtube.com/watch?v=e609h2ce8Ac

8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHMIITTHHbI

Jleknuu TPOBOIATCA B ayAUTOpPHsX Kadenpsl M oOmero (oHaa, OCHAIEHHBIX

MYHBTHMCHHﬁHBIM IIPOCKTOPOM JIA ITOKa3a BI/I,Z[eO(bI/IJ'IBMOB, C.]'IEIIZI[OB, Hpei’:eHTaHHﬁ.

Jis mpoBeneHus: 1abopaTOpHBIX pabOT KCHOJIB3YETCs JTadopaTopus MPOLECCOB JHUThHS

H106 u aB2110.

el NS

OcHOBHOE 000pyTOBaHUE:

BricokouyacTorHas miaBwibHas neub UCT

[TnaBunbHas neus s Al- crtaBos

berynsl (cMecutenu GopMOBOUHOM cMecH)

OcHacTka /1715 poBeeHHS 1a00paTOpHBIX padoT Nel-Ne6.

9. MeToauyeckune peKOMeHIAMH J1JIsl CAMOCTOATEILHOH padoThI CTY/IEeHTOB

CamocrosTensHas pa60Ta CTYACHTOB OOJIDKHA 00ecneyuThb BBIpa6OTKy HAaBBIKOB

CaMOCTOATCIIBHO TBOPYCECKOI'0 MmoAxoJa K PCHICHUIO 3aJa4d, HAIIPAaBJICHHBIX Ha 3aKPCIIJICHUC
3HaHHI>i, IMOJYUYCHHBIX IIPpU aY AUTOPHBIX 3aHATHAX.

3amaun caMOCTOSTENFHON paObOTHI CTYICHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU padoThI;

- OCBOGHHUE COJACPKAHUS TUCIUTITNHBI;

- yrinyOJeHue coiepKaHusi U OCO3HaHWE OCHOBHBIX MOHATUN AUCIMILIIUHBL

- WCTOJIb30BaHUE MaTepuasia, COOPaHHOTO W TOJNyYEHHOTO B XOJE CaMOCTOSTEIBHBIX

3aHATUN A1 3G (HEKTUBHON OJATOTOBKH K 3a4ETY.

Buibl BHEayAUTOPHOM CaMOCTOSITENILHOM pabOThI:

- CAMOCTOATEBHOE N3YYEHHUE OTNEIBHBIX TeM AUCIUTUINHBL,

- MOJITOTOBKA K JICKIIHOHHBIM 3aHITUSM;

- IOJTOTOBKA K JJa0OpaTOpHBIM paboTam;

-[I0/IFOTOBKA K NMPaKTHYECKUM paboTam

- IOJITOTOBKA K KOHTPOJIbHBIM paboTaMm.

Jis  BbIONMHEHMA JI000T0 BHAA CAaMOCTOATENBHOM pPa0OTBI HEOOXOIMMO MPOUTH

CJICIYIOIIINE ATAITBI:

- OTIpEeJICIICHNE TSI CAMOCTOSTEIILHON padoTHI;
- KOHKpETHU3aIlHsI TO3HABATEILHOM 3a1a4H;
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https://www.youtube.com/watch?v=j6ogo6ocqXM
https://www.youtube.com/watch?v=e6O9h2ce8Ac

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEILHOM padore;

- BEIOOp a/IeKBaTHOTO crioco0a IeHCTBHS, BEAYIIETO K PEHICHUIO 3a]1auu;

- IJIaHUPOBAHUE PaOOTHI (CAMOCTOSTENLHOM MM C TOMOIIBI0 TMPEToAaBaTeNsi) Hal
3aJJaHAeM;

- OCYIICCTBIIEHHE B MPOIIECCE BBIMOIHEHUS CAMOCTOATEIHHOW PabOTHI CaMOKOHTPOIIS
(TpOMEKYyTOYHOTO U KOHEYHOTO) PE3YIbTATOB PabOThI U KOPPEKTUPOBKA BBHITTOJIHEHHS paOOTHI,

- pedekcus;

- Ipe3eHTanys paboThl.

JLyist 3TOTO MPOTrpaMMOii TIPEeIyCMOTPEHO HAITUCAHKE JIBYX pedepaToB MO MPEII0KEHHBIM
TEMaM.

[ToaroroBka k 1a6OPAaTOPHBEIM padOTaM, MOATOTOBKA OTYETHI BBIIOJIHEHHBIX padOT U UX
3alyTa SBJISICTCS] OJJHUM U3 OCHOBHBIX BUJIOB CAMOCTOSITEIILHON paOOThI CTYACHTOB.

BOl'IpOC]:I, BBIHOCUMbIE€ HA CAMOCTOSTEC/ILHYIO paﬁoTy

MoaenupoBaHue mpolecca pocTa JSHAPUTHBIX KpUcTaLTHIecKuX cTpykTyp (ITK-4)

MaremMaTtrueckas MOJICIIb Mpoliecca HanpasieHHo kpuctautusaun ([1TK-4)

JlerupoBanue u Moau(UIIpOBaHKEe AparoieHHbIX crutaBoB (ITK-4)

OcobenHoctu omnpeaeneHus PU3NKO-MEXaHUUIECKUX CBOMCTB APArolleHHBIX CIIJIABOB.

(TTIK-4)

5. KoHcrpykius muTeiiHbIX npo0 Ui ONpPEesICHUs IUTEHHBIX CBOMCTB IparoleHHbIX
MeTaioB u ciutaBoB (ITK-4)

6. OcoOeHHOCTH Ha3HAYEHUS CILIABOB JJISl H3TOTOBJICHUS KPYITHOra0apUTHBIX

XynoxectBeHHbIX uzaenuii (ITK-4)

He nparotieHHbIe CIIIaBbl 7S TUThs FoBeaupHbIX u3aeuii ([TK-4)

8. OmpeneneHune 3CTETUIECKUX W OPraHOJCITHYCCKHX CBOMCTB criiaBoB (ITK-4)

PonbdE

~

10. MeToanyeckue peKoMeHIAIMU JIJIs IPenoaaBaTeJisi

ITpu u3ydyeHnu TeopeTuueckoro Marepuana oco0oe BHUMaHuEe He00X0JUMO OOpaTUTh Ha
B3aUMOCBSI3b MEXAY JHTCHHBIMH CBOWCTBAMH METAIJIOB W CIUIABOB, W UX IIOJIOKCHUH Ha
auarpaMMe COCTOSIHMS KOHKpEeTHOro cruiaBa. IIpu mpoBeneHun Jexkuuid  HEoOXOIUMO
UCIIONIb30BATh COBPEMEHHBIE IPOTPAMMBI 110 MOJCTUPOBAHUIO JHTEHHBIX IPOIECCOB IS
HATJISITHOCTA W OOJIETYeHWs] TOHUMAaHUS MPOTEKaHWsT MHOTO(GAKTOPHOTO  Mporiecca
KPHCTAJUTN3AI[MH METAIUIOB H CIIIABOB.

[Tpu mpoBeneHNU JTa0OPATOPHBIX M TMPAKTUYECKUX PadOT TJIaBHOE BHUMAHHE CIIEIYET
YIeNATh TPAKTUYECKUM HABBIKAM TI0 M3TOTOBICHHIO JIMTEHHBIX MPOO Ui OIpeAeeHUs
TEXHOJIOTUYECKHUX CBOMCTB CILIABOB.
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CTpykTypa M coaepkaHue IMCHUIIMHBI «JIuTeliHbIe CIIaBbI VISl XY/105KeCTBEHHBIX H3/1eJTHil»
M0 HANMPABJIEHUIO MOATOTOBKH
29.03.04 «TexHoJiorusi Xya0:keCTBEHHOIH 00pad0TKH MAaTepPUAIOB»

(6axanaBp)

[Tpunoxenwne 1.

Pa3zgen

Cemectp

Heneasn

cemecTpa

Buabi yueoHoii padoTsl,
BKJIKOYAsl CAMOCTOSATEIbHYIO
padoTy CTYyIEeHTOB U
TPYA0E€MKOCThb B 4acax

Buabi camocTosiTeJIbHOM padoThI
CTY/1€HTOB

DopMbI
arTecTalNu

J | II/C | JIa6 | CPC | KCP

K.P.

K.II. | PT'P

Pedp.

K/p

1. Beenenue. Llesau u 3agaun JucHUIUIMHBL. MecTo U poJb
AUCHHUILIMHBI B 001Iel CTPYKTYpe MOAr0TOBKH 0aKaJaBpOB, CBSI3b
¢ IPYTHMH JUCHHUIIHHAMM.

Jlabopamopnas paboma Nel. Onpedenenue srcuokomexyiecmu
JUMELHbIX CHAAB08

Ipaxmuueckoe 3auamue. Meonvie cniagul (bpomssi).

2. Kpucranauzanus.

3aposkeHne U POCT KPUCTANIO0B. XapaKTep 3aTBep/eBaHUs
METAJJIOB H CIJIABOB.

Jlabopamopnas paboma Nel. Onpedenenue sxcudkomexyyecmu
JIUMEIHbIX CHIAGO8.

I[MpakTuyeckoe 3aHsTHe. MeHbIC CIUIaBhl (JIATYHH).

3. Kpucranauzanus.

3apoxkaeHue 1 pocT KPHCTANIOB. XapakTep 3aTBepAeBaHUsA
METAJLJIOB M CILIABOB.

Jlabopamopnas paboma Nel. Onpeodenenue srcuokomexyiecmu
JIUMEUHBIX CHAABO8.

[IpakTuueckoe 3anaTue. MenHble crijiaBbl IPUMEHEHHE B
XYIOKESCTBEHHOM JIMTHE.

4, TexHosiornyeckue (JINTeHHBIE) CBOIMCTBA CIVIABOB.
Jlabopamopnas paboma Nel. Onpedenenue scudkomeKyyecmu
JIUMENHbIX CHIAGO8.

ITpakTrueckoe 3aHsTHE. ATIOMUHUEBbIE CIIABHI ITOTY4YEHHE
MIEPBUYHOTO METAJIIA.

5. TexHosornyeckue (JINTeHHBIE) CBOIMCTBA CIIABOB.
Jlabopamopnas paboma Nel. Onpedenenue sxcudkomexyyecmu
JIUMEUHBIX CIABO8.

[MpakTryeckoe 3aHsTHe. AJIIOMHUHUEBbIE CILIABHI (IIPOCTHIE CHITYMHHbI)

6. CKJIOHHOCTB CILIABOB K YCaJ0YHBIM PAKOBHHAM M OPHCTOCTH.
Jlabopamopnas paboma Ne2. Hccredosanue nunelinou ycaoku
I[pakTuueckoe 3aHsATHE. AJFOMHHUEBBIC CIUIABHI (CIICHHATBHbIC
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CHITyMHHBI)

7. CKJIOHHOCTD CILIABOB K yCaJI04HbIM PAKOBHHAM H OPHUCTOCTH.
Jlabopamopnas paboma Ne2. Hccredosanue auneiinou ycaoxku
[MpakTryeckoe 3aHsTHE. AJIIOMHUHUEBBIE CIUIaBbl. [IpuMeHeHue B
XY/I0’)KECTBEHHOM JIUThE

8. JIuneiiHasi ycaaKa CIJIAaBOB H OTJIHBOK.

Jlabopamopnas paboma Ne2. Hccredosanue nuneliHou ycaoxu
OMAUBKU U3 ATIOMUHUEBLIX CNILABOB.

[Mpaktrueckoe 3ausitue. YepHele cruiabl. OOIIME MOIOKEHHUS U
KJ1accuuKaIus.

9. JIuHeiiHasl ycaaKa CIUIABOB H OTJIHBOK.

Jlabopamopnas paboma Ne2. Hccredosanue nunelinou ycaoku
OMAUBKU U3 ATIOMUHUEBLIX CNILABOB.

[Tpaktryeckoe 3aasTue. YepHsle cruraBbl. Cephlil 9yTyH.

10. Ycagounsbie HanpsizkeHust. PopMupoBaHHue 0CTATOYHBIX
HATIPSIAKCHUIH.

Jlabopamopnas paboma Ne2. HccreoosaHue auneliHou ycaoxu
OMAUBKU U3 ATIOMUHUEBIX CNIIABOG.

ITpaxktrdeckoe 3aastue. Yepnsie cruaBbl. KoBkuil 9yryH.

10

11. Ycagounsbie HanpsizkeHust. PopMupoBaHHue 0CTATOYHBIX
HATIPSIAKCHUIH.

Jlabopamopnas paboma Ne2. Hccredosanue aunetinou ycaoxu
OMAUBKU U3 ATIOMUHUEBIX CNIIABGOG.

IIpakTryeckoe 3ansatue. UepHsle cruiaBbl. UyryH ¢ IIApOBUAHON
(hopmoii rpadura.

11

12. Ycanounble HanpsizkeHUs1. DopMupoBaHHEe 0CTATOYHBIX
HaNPSKEHU.

Jlabopamopnas paboma Ne2. Hccredosanue auneliHou ycaoxu
OMAUBKU U3 ATIOMUHUEBLIX CNILABOE.

IIpakTuueckoe 3anarue. YepHble craBbl. YyryH ¢ YepMUKYJISPHON
hopmoii rpadura.

12

13. Ycagounsbie HanpsizkeHust. PopMupoBaHUEe 0CTATOYHBIX
HATIPSIAKCHUIH.

Jlabopamopnas paboma Ne2. HccreoosaHue nuneliHou ycaoxu
OMAUBKU U3 ATIOMUHUEBLIX CNILABOB.

[Tpaktrueckoe 3ansitue. YepHsle cruiasbl. JlernpoBaHHbIE YYTYHBI.

13

14. CkJI0HHOCTH CILUIABOB M OTJIMBOK K FOPSTYMM U XOJOAHBIM
TpelmuHaM.

Jlabopamopnas paboma Ne3.

Onpedenenue 0CMAMOYHbIX HANPANCEHULL 8 OMIUGKE.
[Ipaktryeckoe 3ansTre. UepHBIC CIUTABEL. YTICPOIUCTAs CTAIb.

14

15. CKJIOHHOCTH CILIABOB M OTJIMBOK K ropsas4vuM M X0J10/IHbIM
TPeIUHaAM.

15
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Jlabopamopnas paboma Ne3.
Onpedenenuie 0cmamounbiX HANPAXCEHULL 8 OTIUBKE.
IIpaktuueckoe 3anarue. Yepusle cruiaBbl. Hu3kosernposaHHble CTaN.

16. I'a3oHAaCBIIIEHHOCTH cIIaBoB. HeMeTajinmueckne BKIIOYEHMS.
Jlabopamopnas paboma Ne3.

Onpedenenue 0CMamoyHbIx

[paktryeckoe 3anstue. YepHsie crutaBbl. CpeHeIernpoOBaHHEIC
CTaju.

16

17. 'a30HaCBIIEHHOCTH cIUIaBOB. HeMeTainyeckue BKIIOYEHHUS.
Jlabopamopnas paboma Ne3.

Onpeoenenue 0cmamoynblx HANPSICEHUU 8 OMIUBKe.

[TpakTuueckoe 3aHsATHE. YepHBIe CIUTaBbL. BBICOKOJIETHPOBaHHBIC
CTau.

17

18. KonTpoanHast pagota Nel.

Jlabopamopnas paboma Ne3.

Onpedenenue 0CMAamoyHbIX HANPANCEHUL 8 OMIUBKeE.

IIpaxTrdeckoe 3ansTre. YepHsle crunaBbl. CrienaabHbIe CTaln
(HeprkaBerolIasl CTallb, XKapoIpOYHasi, CO CIEHaIbHBIMI CBOWCTBAMH)
CTaJIH.

18

Hroro B 3 cemecTpe

36

36

18

54

1.JInkBanus. 3aBUCHMOCTb MEXaHMYECKHUX CBOWCTB OT TOJIIIHHBI
CTEHOK OTJIMBOK.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CRIABA K
20pAYUM MPpewuHam Ha npode U u3yyeHue Memooa paccpedomoyenus
mennosou depopmayuu 0is YCMPAHEHUs 2OPAUUX TPEUYUH.
[MpakTrueckoe 3anstue. J[paroreHHbie cruiaBbl. BUabl 1 OCHOBHBIE
CIIaBbI.

2.YepHble CIIABBI.

YyryHsbl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CHAABA K
20pAUUM MPEWUHAM HA NPode U U3yHeHUe Memodd PaccpedOmoyeHus
menio6oil deghopmayuu Oisk YCMPAHEHUS 20PAYUX MPEUUH.
[Mpaktrueckoe 3ausitue. J[paroleHHbIe CIUIaBbl. 30JI0ThIC CIIIABBI

3. UepHble cni1aBbl.

YyryHssl.

Jlabopamopnas paboma Ne4. Onpedenenie CKIOHHOCMU CRIABA K
20pAYUM MPpeWUHAM Ha npobe u uzyieHue Memooa paccpeoomoyerus
mennosou depopmayuu 0a YCMPAHEHUs OPAUUX TNPEUYUH.
[TpakTrueckoe 3ansitue. JlparonenHsle criaBbl. CepeOpsiHbIE CIIaBbl

4. YepHble crIJIaBbI.
YyryHsbl.
Jlabopamopnas paboma Ne4. Onpedenenue ckioHHOCIMU CHAABA K
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20pAYUM MPEWUHAM Ha npode U u3yyeHue Memood paccpedomoyeHus
Mennogoll deopmayuu 015 YCMpaneHus 20PIHUX mpeuju.
[IpakTueckoe 3ansarue. parouensslie cranbl. [naTnHOBBIE CIIIaBbI

5.Yepuble cniiaBbl.

YyryHsl.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU CRIABA K
20pAYUM MPEWUHAM HA Npobe U U3yHeHue Memooa paccpe0omoyeHus
Mennogoll deopmayuu 01 YCMpaneHusi 20PaHUx mpeujuH.
[Ipaktryeckoe 3adsTre. [parorneHnsie cruaBsl. [lamraneBpie CIUTaBel

6.Craju.

Jlabopamopnas paboma Ne4. Onpeodenenue CKIOHHOCMU CHAABA K
4eopsauum mpewunam Ha npode u uzyyeHue Memooda paccpeoomoyeHus
menio6oli deghopmayuu 0Ji YCMPAHEHUsL 20PAUUX MPEUJUH.
[TpakTrueckoe 3ansTue. CycalbHOE 30JI0TO

7.Crannu.

Jlabopamopnas paboma Ne4. Onpedenenue CKIOHHOCMU ChIABA K
20pAYUM MPeUHAM HA nPode U u3yueHue Memooa paccpedomoyenus
mennosou oepopmayuu 0 YCMPaAHEeHUs 2OPAUUX TPEUYUH.
ITpakTnyeckoe 3anATHE. PUIUTPAHb.

8. IIBeTHbIE crIaBbl. MeIHbIE CIIABDI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACHIUEHHOCMU
JIUMENIHBIX CHIABOS.

[pakrryeckoe 3aasTre. [IpON3BOACTBO FOBEIMPHBIX CIUIABOB H
TEXHOJIOTUH MOJTyYSHHS FOBEITMPHBIX U3ICITHI.

9. ATIOMHHHEBbIE CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HaACbIeHHOCTU
JIUMEHBIX CHAABO8.

ITpakTryeckoe 3aHaTHE. HUKENEBBIE CITaBbI

10. AnoMuHHEBBIE CTIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HacbIUeHHOCHU
JIUMENHbIX CHIAGOS.

[Ipaktuueckoe 3anarue. Hukenessle cruiasbl. Menbxuop

10

11. InHKOBBIE CIIABBI.

Jlabopamopnas paboma Ne5. Onpeoenenue 2a30HACHIWEHHOCTU
JUMeEUHbIX CNIABO8.

[TpakTnueckoe 3ausitue. Hukesnesble criaBbl. Huzensoupr

11

12. IluHKOBBIE CIIABDI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HaACbIeHHOCTU
JUMENIHBIX CHIABOS.

[IpakTryeckoe 3aHsTHe. MarHueBbIC CILIABHI.

12

13. CepebpsiHble CIJIABBI.
Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACHIUEHHOCHIU
JIUMELHBIX CNIABO8.

13

17




[IpakTuueckoe 3anarue. HukeneBble CIUIaBhbl.

14. Cepedpsinble CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HACbIUEHHOCHIU
JIUMEHBIX CHAABO8.

I[TpakTuueckoe 3aHsaTHe. LIMHKOBBIC CIUTABBI.

14

15. 3o0J10THIE CIJIABBI.

Jlabopamopnas paboma Ne5. Onpedenenue 2a30HaACbIUeHHOCIU
JIUMEHBIX CHAABO8.

[Tpaxtrueckoe 3aastue. Lluakossle ciuassl. [Ipumenerne 8 TXOM

15

16. IlmaTHHOBBIE CILIABBL.

Jlabopamopnas paboma Ne6. Hzyuenue muxpowiugos aumerinvix
Cniasos.

[IpakTryeckoe 3aHsTre. TUTAHOBBIC CIIABHI.

16

17. IlannaabeBble CIIABbI.

Jlabopamopnas paboma Ne6. Uzyuenue muxpowinugos aumerinvix
CNaasos.

[pakrryeckoe 3ansaTre. JJ00BYa AParOIEHHBIX METAIDIOB: 30JI0TO,
cepedpo, TIATHHA, MaJUIa i,

17

18. KonTpoJbHast pagora Ne2.

Jlabopamopnas paboma Ne6. H3zyuenue Mukpowinu@os aumeinbix
CHAAB08.

[Tpaktrdeckoe 3aastue. [Ipumon u cienmansHble croassl 11t TXOM

18

Hroro B 4 cemecTpe

36

36

18

54

UTOIo

72

72

36

108

18




Ipunooicenue 2 k
paboueti npocpamme
MUHHCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30OBAHMS POCCUMCKOM
OEJNEPALINN
OEJIEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXEHME BBICIIET'O OBPA3OBAHMA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM ITOJIUTEX)

Hampasnenue noarorosku: 29.03.04 «TexHoJiorusi Xy10:kecTBeHHOH 00padOTKH MaTepHAJIOB)
OII (mpodmiib): «CoBpeMeHHbIE TEXHOIOTUHU B IPOU3BOCTBE XYA0KECTBEHHbBIX U3/IEITUII.

®opma o0yueHust: OuHas
Tun 3ama4 npodeccuoHaNbHON ACATEIBHOCTH: (IPOU3BOACTBCHHO-TEXHOIOTUYCCKAsT)

Kadenpa: MammmHbl ¥ TEXHOJIOTHS TUTEHHOTO TPOU3BOICTBA

®OH/I OHEHOYHbIX CPEACTB I10 AUCHUIIVIMHE

«JIuTeiliHble CNJIABBI JJIA XYA0KECTBEHHbIX H31eJIH i)

CocraBuresn:
Houent JI.C. Bypues
Houent A.A. Ilonomapes

Mocksa, 2021rox

19



MOKA3ATEJb YPOBHAA COOPMUPOBAHHOCTHU KOMIETEHIINIA

Tabmura 1

«JIuTeliHbIe CIJIABDI JJIA XYA0KECTBCHHBIX U3Jeauiiy

OI'OC BO 29.03.04 TexHosiorusi Xy/10:KeCTBEHHOH 00padOTKH MaTepHaJioB

B mpouiecce ocBoeHUs 1aHHOM TUCHUIUIMHBI CTYACHT (OPMUPYET U AEMOHCTPUPYET CIEAYIOMINE KOMIETEHIINH:

KOMIIETEHIIUN TexHoJorust dopma .

IlepeyeHb KOMIIOHEHTOB (¢opmupoBaHusi | OLEHOYHOrO Crenenu yposreii OCBOCHHI

NHAEKC | ®OPMYJINPOBKA N o KOMIIETEeHI[H i

KOMIIeTeHIIU cpeacTBa
I1K-4 CriocobeH k 3HATh: JEeKUus, I1/0, K/P, Ba3oBblii ypoBeHb:

pa3zpaboTke -TEOPETUYECKUE OCHOBBI TuIaBlieHUs | camocrositenshas | JIP, I, I1.3. BOCIPOU3BOJCTBO IOJYYEHHBIX
TEXHOJIOTHYECKHUX U KpUCTAUIM3allMU  CIUIAaBOB U | paboTa, (T, ecnn 3HAHUH B  XOJ€ TEKYyILIEero
IIPOLIECCOB (GbOopMHUpOBaHUS JIUTOW CTPYKTYPHI | IAOOpaTOpHBIE NpUMEHAEeTCA) | KOHTPOJIS; yMEHHE pemiarh
IPOM3BOJICTBA OTJIUBKY; paboTsI TUIIOBBIE 3aJaud, NPUHUMATD
XYJ105KE€CTBEHHO- -BHJIBI TEXHOJOTMYECKHX MpPO0 st npogeccuoHaIbHbIE u
HPOMBIIITIEHHBIX UCCIeIOBaHUS (PU3UKO-XUMUYECKUX, yIpPaBIEHYECKHE PELICHUS 110
00BEKTOB TEXHOJOTHYECKHUX CBOICTB U3BECTHBIM aNropuTMam,

JUTEHHBIX CIUIaBOB TUTST IpaBWJIaM U METOJUKaM
U3TOTOBJICHUS XYJ105KE€CTBEHHBIX BOCIIPOU3BOJICTBO TMOJYYEHHBIX
W3/1eNU; 3HAaHUH B  XOJ€ TEKYIIEro
-OCHOBHBIE THIIbI JIUTEHHBIX CIIJIABOB KOHTpPOJIS; YMEHHE pemniarhb
U UX MapKUPOBKH. TUIIOBBIE 3aJaud, TNPUHUMATD
-0COOCHHOCTH Ha3HAaYEHUs npodeccroHanbHbIe u
CJIEYIOLINX TEXHOJIOTHYECKHUX yIPaBIEHYECKHE PELICHUS 110
(bakTOpOB M MapaMeTPOB IPH JIUTHE U3BECTHBIM aNropuTMam,

XY 0’KECTBEHHBIX U3CIINN:
TEMIIEpPAaTypbl 3QJIMBKU Pa3IUYHbIX
METAJJIOB U CIIABOB B 3aBUCUMOCTHU
oT KOH(UTYpaIiu OTJIUBKH,
TeMIlepaTypbl  JTUTEHHONW  (OpPMBI,
BBIOPAaHHOTO JIMTEHHOTO CIUTaBa M
€ro  TEXHOJIOTUYECKUX  CBOMCTB,
MaTepuaa JUTSHHOU (HOPMEIL.

IIpaBUjIaM U METOJHUKaM
IloBBIIEHHBIH YPOBEHD:

MPaKTUYECKOE MPUMEHEHUE
MOJIyYEHHBIX 3HAHUU B Mpolecce
BBITIOJTHEHHS J1a00paTOPHBIX
paboT;  TOTOBHOCTH  pelIaTh
MPaKTUYECKUE 3aJa4n
MOBBIIICHHOH CJIOKHOCTH,
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yMeThb:

-CTPOUTb  KPHUBBIE  OXJIAXKJICHUS
CIUIaBOB [0 JUarpaMMam COCTOSIHMS,
-OIpENEIATh II0 TEXHOJOTHYECKUM

npobam ($U3UKO-XUMHUYECKUE,
TEXHOJOTMYECKHE CBOMCTBA
JINTEHHBIX CILJIAaBOB JIST
M3TOTOBIICHUS XYJI0’K€CTBEHHBIX
N30CIINH;

-pactpoBIBATH MapKu
pa3IMIHBIX THUIIOB JINTEHHBIX
CILJIABOB

- mo100paTh CIUIaB MOJ KOHKPETHBIN
TEXHOJOTMYECKHI rpoiiecc u
Ha3HAYUTH TEXHOJIOTHYECKHIE
napameTpsl JUISt MOJTy4eHUs
0e3neeKTHOM OTJIMBKH, CBOMCTBA
KOTOpOU yIOBJIETBOPSIOT
TpeOOBaHUSAM TEXHHYECKOTO
3a7aHusl.

BJIAJIETh:

-HaBBIKAMH 110 U3rOTOBJICHUS
JUTEHHBIX P00 U OTIPEIeTICHUIO
TEXHOJIOTHYECKHX CBOMCTB CIIJIABOB,
B XOJ€ IPOBEACHUS
BKCHepI/IMeHTaHLHBIX HCCHQHOB&HHﬁ.
- HaBBIKAMU U YMEHUSMHU
rpaMOTHOTO BBIOOpa CIUIaBa Mpu
MIPOCKTUPOBAHUH TEXHOJIOTHIECKOTO
Hpouecca HO.Hy‘-IeHI/ISI
XYJI0KECTBEHHBIX OTJIMBOK.

HCTUIIOBBIC 3aaa4d, MNPUHUMATb

npogeccuoHaIbHbIE u
yIpaBICHYCCKHE  PEUICHUS B
YCIIOBUSIX HETIOJTHOM
OIIPEICIICHHOCTH, pu
HEJIOCTaTOYHOM

AOKYMCHTAJIbHOM, HOPMAaTHBHOM
1 METOJUYCCKOM obecrieueHUHN

IIPAKTUYCCKOC IMPUMCHCHUC
MOJTYYEHHBIX 3HAHWH B Ipolecce
BBIIIOJIHEHUS 71a00paTOPHBIX
paboT;  TOTOBHOCTH  pemath
MPaKTHYECKHE 3a/1a41
TIOBBIIIICHHOW CIIO)KHOCTH,
HCTUIIOBBIC 3aaa4d, MIPUHUMATb
npogeccuoHaIbHbIe u
yIpaBICHYECKHE  PEHICHUS B
YCIIOBUSIX HETIOJTHOM
OTPEJICIICHHOCTH, pH
HEJIOCTaTOYHOM

AOKYMCHTAJIbHOM, HOPMAaTHBHOM
1 METOJUYCCKOM obecrieueHNH

**- CokpaieHus: GopM OLIEHOYHBIX CPEJICTB CM. B Tabnuile 2 K paboueit mporpamme.
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Tabmuma 2

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHUIIMHE
«J/IuTelHbIe CIJIABBI AJIS XYA0XKECTBEHHBIX M31eTuiD»

HaumenoBanue [IpencraBnenue
Ne OLICHOYHOTOCPE/IC Kpartkas xapakTepucTHKa OLIEHOYHOTO OLICHOYHOTO CPE/ICTBA B
oC TBa CpeacTBa ®OC
CpencTBO MPOBEPKH YMEHUN TPUMEHSITh
KonTponbHas pabora e POBCPKIL Y P [Iepeuens BOIPOCOB 11t
1 MOJIyYCHHBIC 3HAHUS VISl pEUICHUs 3a/1a4
(K/P) KOHTPOJIBbHBIX PabOT
OIPEACIICHHOTO TUIIA IO TEME WJIU pa3zieny
CpencTBO KOHTPOJIS, OpraHU30BaHHOE, KaK
KOPOTKUU MUChMEHHBINA OTBET 00YyYarOIIerocs
[TrceMeHHBIN ONPOC [HA TEMBI, CB3aHHBIE C U3Yy4aeMOi
2 N [TepeyeHb BOIPOCOB
(IT/0) MUCIMIUIMHON. PaccunTaHHOE Ha BBISICHEHUE
00beMa 3HaHUN 00yJaroIIerocs 1o
MPOHICHHOMY pa3Jieny, TeMe, IpodiieMe U T.1I.
OneHka COCOOHOCTH CTyAEHTa NPUMEHUTh
TaGopatopupe | NOYUCHHbIE PaHEe SHAHUA JUIL NPOBEACHUA [Tepeuenr mabopaTOpPHBIX
3 aG(E)TLI (lJ)IP) aHau3a, OTIBITA, AKCIIEPUMEHTA U |paboT U BOMPOCOB MJIsi MX
p BBITIOJTHEHUS] TIOCJEAYIOIIUX PACUYETOB, a |3allMUThI
TaKXe€ COCTaBJICHUS BHIBOJIOB
TecTupoBanue N
P . [Cucrema cTaHAAPTU3UPOBAHHBIX 3aJIAHUM,
(MpMMEHCHHE OHIAiH MO3BOJISIIONIAs] aBTOMATU3UPOBATh MPOIIET
4 00pa3zoBaTeNbHBIX P N p yp)vl DoH TeCTOBBIX 3aJaHNI
. M3MEPEHHs] YpPOBHA 3HAHUW U  yYMEHHUH
TEXHOJIOT )
(T) oOydJaromerocs
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[IpakTrueckoe [l1cbMeHHOE 3alaHueE MO KAKIOW U3ydaeMou
saasaTue (I1.3.)  meme

[epeuenn MIPUMEPHBIX
BOIIPOCOB JJIsi OTBETAa Ha
NPaKTUYECKOE 3a/1aHUE.

arONE

©o~N>

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

Ilepeyensb BONPOCOB /IJisi MMCbMEHHOT0 ONPOCA, B HaYaJIe KAXKA0M JeKIHHU 10
NPONiIECHHOMY MaTepuaJjy, H KOHTPOJIbHBIX padoT

[aiite onpeneneHre NOHATUIO «JIUTENHBIN CIJIaB» U ONUILIUTE, YTO BXOAUT B €r0 COCTAaB.
[aiite onpenenenne noHATUAM «OCHOBA CIUIaBay, «JIernpyromuii 3J1IeMeHT.

Haiite onpenenenue nouarusm «Moaudukaropy, «lIpumecsy.

[lepeunciure BeulecTBa, KPUCTALIU3YIOIIKECS IIPU TOCTOSTHHOW TEMIIEpaType.
3apucyiiTe KpMBYIO HarpeBa YUCTOr0 METAJlJIa M OOBSICHUTE MOCTOSTHCTBO TEMIIEPATypPbl
MeTaJula MpY IUIaBICHUHU WIA KPUCTAJUIU3ALINH.

Hanumure, koraa onepupyroT MOHATUEM 3aTBEPACBAHUE, a KOT/1a KPUCTAJUTU3ALIUS.
Jaiite onpenenenne noHATuaM «llepeoxnaxxaeHue».

3apucyiTe KpUBYIO OXJIAKJICHHUS YUCTOTO METAILIA C TIEPEOXITAKICHUEM.

Hanumure dopmyny, yemy paBHSETCS KPUTHMUYECKUN pa3Mep 3apoiblia chepudecKoi

bopMmBI.

. HO‘{CMy IIPpH TEMIICPATYPC KPpUCTAJIIN3AIIHUHN IIPOLECCC 3apOKACHUA KPUCTAJIIIOB HC UACT.
11.

Hanumure, kakuMu mapaMeTpaMyd MOXKHO YIOPaBISATh JJIS HM3MEHEHUs pa3Mmepa
KpHCTAJUIOB (3€pEH) B OTJIMBKE.

3apucyiite cxeMy 3aBHCHUMOCTH CKOPOCTH 3apOXJIEHHS IIEHTPOB KPUCTAUIM3ALUU U
JMHENHON CKOPOCTH POCTA KPUCTAIJIIOB OT MEPEOXIIAKICHHUS.

3apucyiite cxemMy KpHUCTAJUIMYECKOTO CTPOEHHUS OTJIMBKM U ONMIIUTE YCIOBUS
dbopMUpOBaHUS KaXKIO0W 30HBI (MEJIKO3EpHUCTAs, CTOJI0UATas, KPYITHO3EPHHUCTAS).

JlaiiTe onpenesieHus mporeccy MoAH(UIIMPOBAHUS CILIABA.

HazoBuTe rinaBHbie OTINYHS MOAUGDUIIUPOBAHUS OT JIETUPOBAHUS.

[lepeuncnure, 9TO OTHOCUTCS K MOAM(HUKATOpaM IIEPBOTO PO

[lepeuncnure, 4TO OTHOCUTCS K MOAU(HUKATOpaM BTOPOTO pojaa

3apucyiiTe CcxXeMy  TOCIEJOBATEJIbHOTO, CMEIIAHHOTO HW  OOBEMHOTO  THUIIOB
3aTBEpPJICBAHMSL.

3apucyiiTe cxeMy BIUSHHS CKOPOCTH TEIJIOOTBOAA HA IIUPUHY ABYX(Pa3HON 30HBI.
[Tepeuncnuth AUTEHHBIE (TEXHOJIOTHUYECKHE) CBOMCTBA CILIABOB.

JaiiTe ompeneneHue MOHATHIO «OKMIKOTEKYYECTh» CIUIaBa MU TEPEUYUCIUTE Ie(EKTHI,
BO3HMKAIOIIUE M3-32 HEIOCTATOYHOM KUIAKOTEKY4YECTH, HApUCOBAB CXEMbl HX
o0Opa3oBaHuUsl.

Onumure ¢GakTopbl, BIUSIONIME HA >KUJIKOTEKY4eCTh M HA30BUTE HX, €CIU (PaKTOPHI
nepeuunciensl B Buae Gopmynsl (IIPUMEP: rae L- 370 )XUIKOTEKY4YeCTh | T.11.)
HazoBute riaBHOE OTIIMYME MEXKIY YCAJIKOH CIUIaBOB M OTJIMBOK. 3apUCYHTE CXEMBI
U3MEHEHHUsT 00beMa MpH OXJIAKICHUH CIUlaBa ¢ TKp=const ¥ CIUTABOB, HMMEIOIINX
MHTEpBaJ KPUCTAIUIA3ALUH.

OnumuTe MexaHu3M 00pa3oBaHMsI OTKPBHITOH U 3aKPBITON yCaJOYHON PAaKOBHHBI.
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25. 3apucyiTe cxXemMy 3aBHCHUMOCTH OOBEMOB YCAJOYHBIX PAaKOBUH W TOPHUCTOCTH OT
MOJIOKEHHUS CIIaBa HA JHarpaMMe COCTOSTHHS.

26. [lalite onpeneneHyne ycaJouyHbIM HAaNMPsDKEHUSM U HAa KaKUe BHUJIbI OHU MOAPA3IEISIOTCS
(amr0pa HampsKEHUN ).

27. OnumuTe TEXHOJOTUYECKUEe MpOoOBl JUIsl OMpeneeHHs] OCTATOYHBIX HANpPsDKEHUH U
HA30BHUTE MMyTH YMEHBIICHHUS UX B OTIIMBKAX.

28. Hapucyiite cxeMy 3aBUCHUMOCTH PAacTBOPUMOCTH Ta30B B METaJUIaX OT TEMIeEpaTypbl U
Ha30BHUTE (PaKTOPHI, BIUSAIONINE HA PACTBOPUMOCTH Ta30B.

29. OnuiuTe METO/1 ONPE/IEIICHUs TA30HACHIIIIEHHOCTH CILIaBOB.

30. HazoBute aBe Oojblline rpymnmbl, HA KOTOPbIE MOAPA3AEISIOTCS METAUIbl U CIUIaBbl U
HA30BHTE TI0 JIBAa IPEJCTABUTEIIS U3 KAXKIOU TPYTIIIBL, 1aB OJTHOMY OIpeeTICHHE.

31. Pacmm¢pyiite mapku crutaBo: CH25, BUSS, JIL40C, bpO10d25.

TecTupoBanue (MpUMEHEHNUE OH-JIAlH O6DE[30B3.TCJ'ILHHX TeXHOHOFHﬁ).

[IpomexxyTounble TecTbl. Kaxkaplil MpOMEXyTOUYHBII TECT MOXKET OOBEIUHATH 3aJaHUs
(BOIIPOCHI) 110 HECKOJIbKMM T€MaM JTMCIUIUIMHBI — HE MEeHee 2 TECTOBBIX 3aJJaHHIl/BONpocoB Ha |
aKaJeMUYecKuid yac oOmiel TpyIO0eMKOCTH JUCHMIUIMHBL. 3aJaHHs/BOIPOCH K TECTaM JIOJIKHbI
OBIT CrPYIIIMPOBAaHbl IO TEMaM JUCUUIUIMHBL. TecT JOJKEH COJAepKaTbh BOMPOCHl IO
MaTepHuajiaM T€OpUHU U MPOHAEHHOrO NMPaKkTUKyMa. PekoMeHIyeTcsl BKIII0YaTh 3aJaHHsI/BOIIPOCHI
pa3HbIX TUHOB. 7 Ka)Xa0ro cemecrpa M3y4yaeMoW AUCLMILIMHBI PEKOMEHIYETCS HE MEHee
OJTHOTO, HO He OoJiee mATH TecToB. Tak Kak pazpabaTbiBaeMble TECTHI ITPEeIHA3HAUYEHBI /I BBOAA
B LMS VHuBepcurera, T0O HEOOXOAMMO YYHUTHIBaTh TEXHUYECKHE BO3MOXHOCTU CaMOM
nporpamMmbl KoHTposst. Cucrema Moodle, nucnons3dyemas B LMS YHuBepcutera, mojaepxuBaer
CJIETyIOIIME TUIIBI TECTOBBIX 3a/laHUH.

— 3aJIaHUs1 HA MHO>KECTBEHHBIN BBIOOD;

— 3aJIJaHUs C OTBETAMH «BEPHO» — KHEBEPHOM;

— 3aJlaHUS Ha COOTBETCTBUE;

— 3aJlaHus Ha BBOJI YMCIEHHOTO 3HAYEHUS;

— 3aJlaHus Ha JOTOJHEHHUE.

ABTOp TECTOB CaM COCTAaBJISIET, M KKIBIN T0Jl OOHOBJISIET CBOM OAHK TECTOBBIX 3a/IaHUI.

Pexomenoayuu no ghopmuposarnuio banka mecmoguvlx 3a0anuil

TecroBble 3amanus/Bonpockl yueOHoro kypca B LMS Moodle xpanstcs B «banke
TECTOBBIX 3aJJaHMH y4eOHOro Kypca» M yxkKe OTTyJda A00aBisAtoTCsS B TecT. Takol moaxon
MI03BOJIIET UCIOIB30BaTh OJJUH U TOT %€ BOIPOC B HECKOJIBKUX TECTaX Kypca.

Tectel MOryT cozngaBaThbes NpenojaBaTeneM HemocpeiacTBeHHO B LMS, Ho Oonee
IPOCTBIM CIIOCOOOM SIBJISIETCSI UMITIOPT B OAHK TECTOBBIX 33/IaHUIl BONPOCOB/3aaHUH, 3apaHee
HOJTOTOBJIEHHBIX C UCIOJIb30BAHUEM JIFOOOT0 TEKCTOBOIO PEJAKTOpA.

B LMS Moodle TectoBbie 3ananus xpausatcs B TekctoBoM popmare GIFT, B koTopom 1o
OINpeNielIeHHbIM NIpaBWiIaM OoQopMIIsIoTCs  ((hopMaTHpYIOTCs) 3aJaHUs/BONPOCHl TecTa U
BapHaHThl OTBETOB JIJIS1 HUX.

Ilepeuyennb JJadopaToOpHBIX padoT

1. JTabopatopnas padbota Nel. Omnpezenenne >KuaIKOTEKYYeCTH JIUTCHHBIX CIUIABOB.

2. JIabopartopHas pabota Ne2. UccnenoBanue IMHEHHOW yCaJKU OTIMBKU U3 aTIOMUHUEBBIX
CIIABOB.

3. JJaGopatopHas pabota Ne3. OnpeseneHrne 0OCTaTOUYHBIX HAMPSHKEHUI B OTJIMBKE.
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4. JlabopatopHas paborta Ne4. OmnpejeneHre CKIOHHOCTH CIJIaBa K TOPSIYUM TPEIIMHAM Ha
npode W HU3yYCHHE METOJa PACCPENOTOUYCHHsS TEIUIOBOW naedopMmanuu IS yCTpaHEHUS
TOpSYUX TPELIUH.

5. JTabopatopHas padora Ne5. OnpeneneHre ra30HaChIIEHHOCTH JTUTEHHBIX CIUTABOB.

6. JlJabopaTopHas padota Ne6. M3ydenrne MUKpOUIIU(OB JTUTCHHBIX CILUIABOB.

Kaxxnas maboparopHas paboTa mpoBOIUTCS B TEUCHHUH 3-8 3aHATHI B 3aBUCHMOCTH OT
CIIOKHOCTH H3ydaeMoro wmarepuasa. Ha KakIOM 3aHATHH TMPOMCXOIMT IMOArOTOBKA
KOHCIICKTa, IIPOBOISITCS CaMu J1a00paTOPHBIC IKCIICPUMEHTBI, 3aTE€M IMPOUCXOIUT 3aMOTHCHUS
oT4YeTa 1o JTa00PaTOPHBIM PabOTaM, a TAKIKE UX MOCIICAYIOIIAs 3alHUTa.

Pacnpenesnenne npocraBjieHHbIX 0aJJIOB NPeNoaaBaTeieM ISl peiTHHI OBOii
CHCTEMBbI OIIEHKHU 3HAHMIA CTYIeHTOB.

No | Dramel MOArOTOBKH M BBITIOJTHEHUS bannsr
71a00paTOPHBIX pabOT

1 | IloaroroBka or4era JIabOpPaTOPHBIX 1
pabor

2 | IlpoBeneHue 1ab0opaTOPHBIX paboOT 1

3 3anoJIHEeHUE 0TYETa 1

4 | 3amuTa oTyera 3

Bo Bpemst 3a1uThl oT4eTa 10 1a00paTOpHBIM paboTaM CTYAEHTHI 33at0TCsl TPU BOIIPOCA U3
CJIEIYIOLIETO CIUCKA BOIIPOCOB.
1.Ha3zoBuTe npuynHy BOZHUKHOBEHHUS OCTATOYHBIX HANIPSDKEHUN B OTIMBKAX.
2.B ueM 3aKIII04aeTCsl METO/ BHEILIHETO HArpy KEHUS.
3.IloueMy MeTOAaMH BHEILIHETO HArpy>KE€HUSI OCTaTOYHBIE HAIIPSKEHUS ONPEAeIIoTCs
TOYHEE, YEM II0 PacueTy.
4.0TnMunTENBHBIE NPU3HAKYA FOPAYNX TPEIUH.
5.0cHOBHBIE IPUYMHBI 00PA30BAHUS TOPSUUX TPEIIUH B OTIMBKAX.
6.HaszoBute myTH npeaynpexaeHus ropsuux TpEeuuH
7.B xakoM BHie IPUCYTCTBYIOT ra3bl B IUTEHHBIX CIIJIaBaX.
8. OT yero 3aBUCHUT MOSABJIEHUE B OTIMBKU NOPUCTOCTH WJIK PAKOBHUHBI.
9. Ilpu KaKuX yCIOBUAX NMPOUCXOAUT 0Opa30BaHME T'a30BOr0O My3bIpbKa B pacIljiaBe.
10. Yro Takoe )KUIAKOTEKYy4EeCTb.
11. Kakue mpoObl cyIecTBYIOT AJIsl ONpEeAeTICHHS KUJIKOTEKYdeCTH?
12. Kakue (akTopbl BIUSIOT HA BETUYUHY KUJIKOTEKYy4eCTH?
13. Kak yBelnU4YHTh KUIKOTEKYUECTh B IECYAHBIX (popMax?
14. B xakux equHUILIAX U3MEPIETCS KUIKOTEKYIECTh?
15. Ha3oBuTE BO3MOXHBIE IPUYMHBI YBEJIINYEHHSI pa3MEPOB OTJIMBKY B MPOIIECCE
3aTBEPACBAHMS U OXJIAXK]IEHUS OTIUBKU.
16. Ha3oBuTe NpUMeEpHYIO BEIMUUHY yCaIKH aJIOMUHUEBOTO CILIABA.
17. Tlouemy u3MeHSIOTCS pa3Mephl IpU (Ha30BbIX MPEBPALIEHUSIX?
3amura 1ab0paTopHBIX paboT CYUTACTCS MTPOMACHHON PU MOJI0KHUTEIHHOM OTBETE
MUHUMYM Ha J[Ba BOIIPOCA U3 TpeX.

KonTtpouabnas padora Nel. (mpumep)
IlepeyeHb BOIPOCOB:
1. Yro Takoe crutaB. OnpeneneHue.
2. Yto Takoe ocHoBa cruiaBa. OmnpeneneHue.
3. Uto Ttakoe nmpumecu. Kakue oHn ObIBaIOT.
4. Yro Takoe MOTUPHUKATOPHI.
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Jlerupytoiiye 371€MEHTHI.

Kpucrannuzanus. OnpeneneHue.

3apOoXAEHUE U POCT KPUCTAIUIOB. XapaKTep 3aTBEPACBAHUS METAIIOB U CILIABOB.
Jluteitnpie cBoMcTBaA cruiaBoB. [lepeuncnure ux.

Kunkorekyuects. Onpenenenue. [IpoObI Ha JKUIKOTEKYUYECTb.

10.  T'opsume Tpemunsl. Onpexnenenue. [IpoOs.

11.  Vcaaxka. Buasl ycagku. TexHnonorndeckue npoObl Ha ycaJKy.

©oNo O

KontpoasHnas padora Ne2. (mpumep)
IlepeyeHb BONIPOCOB:
["a3onackimeHHoCTs crutaBa. [Ipoosl.
JIuxBanus. Buasl TUKBaluH.
Ycanounsle HanpskeHus. [IpoObl. Mexanusm o0pa3oBaHus.
YcaouHble pakOBUHBI M TOPUCTOCTh. IIpoOBI.
Mennble criiaBbl (JJaTyHU U OPOH3bI)
AJIOMMHUEBBIE CIUIABbI (CHIIYMUHBI).
. Yepnble cruiaBel (4yryHbI: cepble, KOBKHE, BBICOKONPOUYHBIE, C BEPMHUKYJSIPHBIM
rpaduToMm).
8.  Cramu (nerupoBaHHBIC)
9.  1IMHKOBBIE CILIaBBI.
10. 3o70THIE CTIIABHI
11. CepeOpsHble cIIaBbl.

NogkrwdpE

ITepeyens npuMepHBIX BONPOCOB /IS OTBETA HA MPAKTHYeCKOM 3aHATHH.
JlaiiTe onpenesieHne 4To TaKoe JaTyHb?
JlaiiTe onpenenenue uTo Takoe 6pon3a?
JlaiiTe onpeesieHne 4To TaKOe YEPHBIE CIIIaBbl?
UeM cTanib OTaMYaeTcs OT YyryHa?
[Touemy XUMUYECKUI COCTAB [yl UyryHa ABIsieTcs (HaKyJIbTaTUBHBIM?
JlaiiTe onpeaeneHne 4To Takoe CTaiab?
JlaiiTe onpeesieHne 4To Takoe YyryH?
Kakue ObIBatoT uyryHs1?
YeM MOIUPHUIHPYIOT BBICOKOIIPOYHBIX UyTyH?
. Kakue xapakrepuctuku pernamentupyer I'OCT no uyrynam?
. Uto Takoe HU3emBOepT?
. Uto Takoe menbxop?
. HazoBure Temneparypy niaBieHHs YUCTOIO ATFOMUHUS?
. HazoBuTe TeMmepaTypy IUIaBJICHHS YACTON MEU?
. HazoBure Temneparypy miuasiaeHus 30ja01a?
. HazoBure Temneparypy niasienus cepedpa?
. HazoBure Temneparypy niaBieHHs IJIaTHHBI?
. HazoBute Temneparypy miaBieHus majuians’?
. CKOJIBKO yTJIepo/a CONEPKUTCA B UyTyHE?
. CKOJIBKO yTIIepo/ia COEPKUTCS B CTAIN?
. Pactmudpyiite crutas JIL40C.
. Pacimpyiite crmas CH20
. Pacimdpyiite cruta KU30
. Pactmpytite cras Ct5
25. HazoBute npumep npumenenust B TXOM gyryHna?
26. Kakue u3zenus MOKHO AeaTh U3 CTAU B XyJOKECTBEHHOM JIUThE?
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