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1 O0uue most0xxeHUs

Pabouas mporpamma u (OHJ OIEHOYHBIX CPEICTB AUCHUILIMHBI «MaTepruaaoBeIeHUE)
COCTaBJICHBI B COOTBETCTBUU C TPEOOBAHUAMHU (eepalbHOIO rOCYAapCTBEHHOT0 00pa3oBaTelb-
HOTO CTaHAapTa, YTBEPXKICHHOrO mpukazoM MuHoOpHayku Poccuiickoit ®epepamuu oT
07.08.2020 Ne 922, u ocHOBHOM NpodecCHOHATBHOM 00pa30BaTeIbLHOM MTPOrpaMMbl TIOATOTOBKH
«XUMUYeCKass TEXHOJOTUsSl TMPUPOJHBIX SHEPrOHOCUTENICH U YIIIEPOAHBIX MaTEpPHAIIOB» IO
HamnpapyieHUIO ToAroToBKH «18.03.01 XuMuueckasi TEXHOJIOTHUS».

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[podeccronansblii craumapt 19.002 «CIHEUAJIMCT 110 XUMUYECKOM ITEPE-
PABOTKE HED®TU U T'A3A».

O6o0menHas tpynoBas pynkiusa: B ObecrnieueHne U KOHTPOJIb pabOTHl TEXHOJOTHYE-
CKUX OOBEKTOB U CTPYKTYPHBIX MOJApa3eieHull HedrerazomnepepadaThiBarONICH OpraHU3aluu
(Mpou3BOICTBA).

THI-1 IIpoBenenue UCIBITAHUM MPOAYKIIMU U COTJIACOBAaHUE TEXHUYECKOMN TOKYMEHTALUU
Ha MpoAyKiuio U kKoMmrnoHeHTsl, TJ[-3 KoHTposnb Han coctosiHueM 1abopaTopHOro obopyaoBa-
HUS ¥ pabovYMX MeCT COTpyIHHUKOB Jaboparopun, T/I-6 ObecnieueHue TOCTOBEPHOCTH, OOBEK-
TUBHOCTH U TpeOyeMOU TOUHOCTH pe3yapTaToB ucnblTanuil, H3-3 MeToasl npoBeaeHus aHau-
30B, UCIIBITAHUN U JPYTUX BUIOB uccienoBanuii, H3-3 Texnudeckue TpeOOBaHUS, TpeabsBIIsie-
MBI€ K CBIPBIO, MaTepHaiaM, TOTOBON ToBapHO# npoaykuuu, H3-4 Meroasl uamepenuii pacxona
CBIpBSl, MaT€pPUANIOB, TOIUIMBA, peareHTOB, H3-5 Meronabl u3mMepeHuil, KOHTPOJSl KayecTBa TO-
BapHOI MPOIYKIIMU U KOMIIOHEHTOB.

[Ipodeccuonanpupiii crangapt 19.024 «CIIEHUAJIUCT IO KOHTPOJIKO KAYE-
CTBA HE®TU U HEOGTEITPOAYKTOB».

O606mmenHas Tpynosas ¢pyakius: B mkenepHoe obecrieueHre paboT Mo KOHTPOIIO Ka-
yecTBa HE(PTU U IPOAYKTOB €€ epepadoTKu.

H3-3 Metoab! u3Mepenuii, KOHTPOJISI KauecTBa HePTH U He(DTEPOYKTOB.

3anaun -3HaTh aTOMHO-KPUCTAJUINYECCKOC CTPOCHUE MaTeprajoB

AUCIUIIITNHBL -3HaTh BUJIBI M KJIaCCU(HUKAITUIO MaTePHAJIOB
-yMeTh BbIOMpaTh HEOOXOIMMBIN MaTepual, pemias npodeccruoHalbHbIE 3a/1a-
4K

OcHoBHbIE MarepuanoseneHue

pasniensl / TeMbl

JCLIUATIIIMHBI

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH 00pa30BaTeIbHOI MPOrpaMMBbl

[Tponiecc M3ydeHus TUCHMILIMHBI «MartepuanoBeieHue) HarpasieH Ha (opMupoBaHHE
cienyromux kommnereHuui B coorBercTBuu ¢ ®I'OC BO u ocHoBHOW 00pa3oBaTeabHOU Hpo-
rpammoit (tabnuna 1):

Tabmauna 1 — KoMnereHIMy 1 HHANKATOPBI UX TOCTUKEHUS

Konx n HanmeHoBaHue WNHuKaTophl TOCTUKEHUS [Inanupyemsle pe3ynbTaTsl
KOMIIETCHIIUU 00y4YeHHs IO JUCHUTUINHE
YHuBepcaabHbIe
«YK» -

O6menpodeccrnoHambHbIE

OIIK-1 Cnocoben OIIK-1.1 3HaeT ocHOBHBIE eCTe- | 3HATh COCTaB, CTPYKTYPY, CBOM-
U3y4yaTh, AaHAIM3UPO- | CTBEHHO-HAay4YHbIE 3aKOHbI, MEXa-
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BaTh, UCIIOJIb30BATh
MEXaHU3Mbl XUMUYE-
CKHUX pEaKLHH, Mpo-
UCXOJIAIIUX B TEXHO-
JIOTUYECKUX ITpOoLieC-
cax M OKpYyKarolem
MUpPE, OCHOBBIBASCh
Ha 3HAHUSX O CTPOE-
HUU BEILECTBA, IPU-
poAe XUMUYECKOMN
CBSI3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB
XUMUYECKHUX AJIEMEH-
TOB, COCAUHCHUH,
BEILECTB U MaTepua-
JIOB

HU3MBbl XUMHUYECKHUX PEAKLUH,
IIPOUCXOAIINX B TEXHOJIOTUYE-
CKHX IpoIeccax U OKPYKaIOIIEM
MUpE, CBEJEHUS O CTPOCHUH Be-
LIECTBA, IPUPOAE XUMHUECKOU
CBSI3M U CBOMCTBAaX pa3jMYHBIX
KJIACCOB XMMUYECKUX AJIEMEHTOB,
COCIMHEHUH, BEIIECTB U MATEPHU-
ajoB

OIIK-1.2 Ymeer ocyliecTBIATh
XUMUYECKHUE PEaKLIMH, IPOUCXO-
JSIIME B TEXHOJIOTMYECKHUX IIPO-
[eccax M OKpy»XaroleM Mupe,
OCHOBBIBASICh Ha 3HAHUSIX O CTPO-
€HUU BELECTBA, IPUPOJE XUMHU-
YECKOM CBSI3U U CBOMCTBAX pas-
JIMYHBIX KJIACCOB XUMUYECKUX
3JIEMCHTOB, COCTMHCHHUI, Be-
LIECTB U MaTEpUAJIOB

OIIK-1.3 Bimageet HaBBIKAMHU
aHaJIM3a MEXaHU3MOB XUMUYe-
CKHMX pEeaKkLHid, TPOUCXOAAIINX B
TEXHOJIOTMYECKUX MPOLECCaX U
OKpPY’KaroIlleM MUpPE, OCHOBBIBA-
ACh HA 3HAHUSAX O CTPOCHUHU Be-
LIECTBA, IPUPOAE XUMHUECKOU
CBSI3M U CBOMCTBAaX pa3iMyHBIX
KJIACCOB XMMUYECKUX HJIEMEHTOB,
COCIMHEHUH, BEIIECTB U MATEPHU-
aJo0B

CTBa U NIPUMCHCHHUC MATCPUAJIOB

YMeTrb 000CHOBAaHHO BBHIOHpATh
palMOHAIBHBIA MaTepUall 3aro-
TOBKH, €T0 CIIOCO0 MOJTyUSHHSI 1
00paboOTKH, UCXOAS U3 3a/laH-
HBIX JKCIUTYaTallMOHHBIX TPeOo-
BAHUU K JIETaJIN

HaBpiku paboTsl Ha 000pyI0Ba-
HUH

[TpodeccronanbHbIe

«IIK»

3 MecTo IMCHMIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOIl MPOrpaMMbl

Jucuunnuna «MartepuanoBeieHre» n3ydyaeTcs Ha 2 Kypce, 3 ceMecTpe.

JucuuniauHa BXOIUT B cocTaB O0oka 1 «Jlucuuruinael (MOAYIIHN)» U OTHOCHUTCS K 0a3o-
BOW YaCTH.

JIJis1 OCBOEHUS TUCITUTUIMHBI HEOOXOIUMBI 3HAHUS, YMECHHUS, HABBIKH M / WJIA OTBIT TPaK-
TUYECKON AeITeThHOCTH, CHOPMHUPOBAHHBIE B MPOLIECCE U3YUYCHHS TUCIUILINH / IPAKTHK: «XH-
Mus», «Heopranmdeckas Xumus», «Opranndeckast XUMUSD.

3HaHMsI, YMEHUS U HaBBIKU, COPMUPOBAHHBIE TIPU M3YYCHHUH JUCUHUIUIHMHBI «Martepua-
JIOBEJIEHUEY, OyIyT BOCTPEOOBAHBI MIPU M3YUCHHUH TOCICIYIONINX JUCIUTUIHH: «AHATHTHYSCKAS
xumus», «OCHOBBI OMOXUMHUU U OMoTexHojorumny, «dusmdeckas xumus», «KommouaHas Xu-
MUSD».

HucuunnuHa «MatepuanoBeeHHe» YacTUYHO peanu3yercs B (opMe MpakTHIeCKON
MOJITOTOBKH.

Jucuumnnuna «MaTtepuanoBeieHHe» B paMKax BOCHHUTATENbHOW padOTHl HampaBieHa HA
(dbopMUpOBaHHE Y 00yUJAIONTUXCS aKTUBHON TPKIAHCKOW TO3UIINH, YBAKEHUS K IMPAaBaM M CBO-
0oJaM YeloBeKa, 3HAHMs MPABOBBIX OCHOB M 3aKOHOB, BOCIHTAHHE YYBCTBA OTBETCTBEHHOCTH
WM YMEHHUS apTyMEHTHPOBATh, CAMOCTOSATEIIFHO MBICIIHTD, Pa3BUBAET TBOPUYECTBO, IIpodeccro-
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HAJIbHBIC YMCHUS WM TBOPUYCCKU paBBI/ITOI\/JI JIMYHOCTHU, CUCTCMbI OCO3HAHHBIX 3HaHI/II\/JI, OTBET-
CTBECHHOCTH 3a BBIITOJTHCHHEC y‘le6HO'HpOI/I3B0,£[CTBeHHI>IX SaﬂaHI/Iﬁ U T.AO.

4 O0beM TMCUMILTHHBI (MOYJIs1) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00yYarIuXCcs

OO01mmas TpyI0eMKOCTh (00beM) NUCIUTUTHHBI cocTaBisier 4 3.e., 144 akan. gac.
Pacnpenenenne o0beMa JUCIUTUTAHBI (MOJIYJIS) T10 BHJIAM YYC€OHBIX 3aHSATHI TpE/ICTaB-

JIEHO B Tabymmue 2.

Tabmuua 2 — O6beM IUCHUILTUHBI (MOJYJIS) TTO0 BUJIAM YUEOHBIX 3aHSATHI

Bcero akagemn-
YeCKHUX 4aCOB

O0beM TUCHUNIINHBI

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI 144

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o

- 64
BH/aM y4eOHBIX 3aHATHII), BCero

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YYCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmammm re- 32
JarOTHYCCKUMH PAaOOTHHKAMU )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TIPAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMbI 1 HHbIE aHAJIOTUYHBIE 3a- 32
HSTHS)

CamocrosiTesibHast padoTa 00y4aIIUXCs H KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoaBaTesiMU (B TOM YUCIIE WHINBUAYAIbHbIC KOHCYIbTALIUN);
B3aMMOJICHCTBHE B AJICKTPOHHOU MH()OPMALIMOHHO-00pa30BaTEeIILHOM cpeie
BY3a

80

[TpomexyTouHas aTTecTanys 00y4aromuxcsi — 3a4eT ¢ OLIEHKON

5 Conep:kanue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPUPOBAHHOE N0 TeMaM (pa3aeiam)
€ YKa3aHMeM OTBEJICHHOI0 HA HUX KOJIHYeCTBa aKaJeMHYeCKHUX YaCcOB U BU/I0B
y4eOHoii padoThI

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MO/YJIs)

Bunsr yueGHOI paboThl, BKITIOYAsk CAMOCTOSI-
TEJIbHYIO PAa00Ty 00yUaIOMIMXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTtHas pabota
HaumeHnoBaHue pa3zienoB, TeM U CoJIepKaHue npernoJiaBaTessi ¢ 00yJaroIMMHUCS
MaTtepuaia Jlekimm | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHSI)
Beenenue. OCHOBHBIE OHATHS MaTEPUATIOB. 9 2
MarepuajioBeiecHuE Kak HayKa.




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
ATOMHO-KPUCTAJUIMYECKOE CTPOCHHE METAIJIOB 2 2
Makpoananus 2 2
Kpucrannm3zanuys MeTamioB 2 2
Kpucrannmmszanus 2 2
CBoiicTBa MaTepHAIOB 4 2
Teopus criaBoB 4 2
Onpenenenne TBEPAOCTH PA3IMYHBIMI METO/Ia- 4 5
MU
Junarpamma coctosinus (I, 1l pona) 2 2
Huarpamma cocrostaus (I, 11 pona) 2 2
[TocTpoenne auarpaMMbl METOJIOM TEPMUIECKO- 4 5
ro aHAJIN3a
Huarpamma cocrostaus (11, 1V pona) 2 2
Juarpamma coctosuus (I11, 1V pona) 4 2
Jlnarpamma cOCTOSIHUS «OKETIe30-YTIIePO» 4 2
JlnarpamMma COCTOSTHUS «OKEJIe30-YTIIEPOI» 2 2
bunapusie cuctemsl (PT'P) 38
MapKkupoBKa MallIMHOCTPOUTEIBHBIX CIUIABOB 4 2
MapxkupoBka 4 2
Knaccugukaius yepHbIX METAJIJIOB 2 2
MUuKpOCTpyKTypa cTaneil 1 4yryHoB 4 2
Teopus Tepmuueckoit 06pabOTKH cTayiei 4 2
Tepmuueckas 06paboTka MeTasuia 4 2
UTOTrO
M0 AUCHHUIINHE 32 16 16 80

6 BuHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS N0 TUCIUIIJIHNHE
(MmonyJi0)

[Ipu mmaHupoBaHUU CaMOCTOSITENILHOW pabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM PaCIpeeIeHHeM YaCOB Ha CaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeaciiCHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI KoJsnyecTBo yacos
M3ydeHne TeOpeTUUECKUX pa3/IeoB AUCIUIIIMHBI 22
[ToaroToBKa K 3aHATUSM CEMUHAPCKOTO THIIA 20
[TonroroBka u oopmieHue PI'P 38
80

7 OHCHO‘IHLIC cpeacrea AJisi MPOBECACHUSA TEKYIIEI0 KOHTPOJIsA
U MPOMEKYTOYHOM aTTecTaluy 00y4aloIuXxcs M0 JMCHHILIMHE (MOLY110)
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@DOH/I OLIEHOYHBIX CPEJCTB UIsl MPOBEIEHUSI TEKYIIErOo KOHTPOJISA YCIIEBAEMOCTH U MPO-
MEXYTOYHOM aTrTecTauuu npeacrasieH B [Ipunoxennn 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepHaiOB, HEOOXOIUMBIX JIs
OILICHWBAHHUA PE3yJIbTAaTOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pa3paboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHo-MeTOAUYeckOe M  HHPOPMAIMOHHOE o0OecneyeHHe JTUCHHIIHHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1. Tapacenko, JI. B. MarepuanoBenenue [ DIeKTpOHHBIN pecypc| : yaeOHOoe mocodue
st By3oB / JI.B. Tapacenko, C.A. [TaxomoBa, M.B. YHunkoBa, C.A. I'epacumos; [Tox pex. JI.B.
Tapacenko. - M.: HULl Huadpa-M, 2012. - 475 c. // ZNANIUM.COM : s1eKTpOHHO-
o6ubmmoreynas cucrema. — Pexxum nmocryma: http:// www.znanium.com/catalog.php, orpanuyen-
HBIW. — 3aril. ¢ ’KpaHa

2. benosa, 11.B. Marepuanosenenue : yaebHoe mocoodue aiis By3oB / . B. bernosa,
H. E. Emen. - 2-e usn. - Komcomonbck-Ha-Amype: U3n-Bo Komcomomnbckoro-na-Amype
roc.TexH.yH-Ta, 2016. - 129c.

3. Martepuanosenenue : yueOuuk Juist BTy30B / [lox obur.pen. b.H.Apzamacoga. - 2-¢
U3, UCIIp. U JoI. - M.: MammHoctpoenue, 1996. - 384c

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa

1. YepenaxuHn, A. A. MarepuanoBenenue [ DIeKTpoHHbIN pecypce] : yueOHuk / Yepe-
naxud A.A., Cmonbkud A.A. - M.:KYPC, HUL] UH®PA-M, 2016. - 288 c. // ZNANIUM.COM
: BJIEKTPOHHO-0MOMMoTeYHas cucreMa. — Pesxxum gocrtyma: http://www.znanium.com/catalog.php,
OrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.
Jlaxtun, FO.M. Marepuanosenenue : yaeOHuk it BTy30B / FO. M. Jlaxtun, B. I1. JleonTheBa. -
3-e u3n., nmepepad. u goi. - M.: MammHoctpoenue, 1990; 1990. - 527c¢.

8.3 Meroauueckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUTIMHbI

JUisi yCIIEIIHOTO BBIMOJHEHHs BCEX Pa3/ieloB CaMOCTOATENBbHOM pabOThl ydaluMmcs pe-
KOMEHyeTCsl HCIIOJIb30BaTh CIIEAYIOLIee yUeOHO-METOINYECKOE 00eCIeUeHHE:

1. benosa, .B. Marepuanosenenue: yuebHoe nocobue s By3oB / U. B. benoga,
H. E. Emen. - 2-¢ usn. - Komcomomnbck-Ha-Amype: M3n-Bo Komcomombckoro-ana-Amype
roc.Te€XH.yH-Ta, 2016. - 129c¢.

2. Barnep C.H. BunapHble cUCTEMBI: METOJIMYECKHE YyKa3aHUS IO BBINOJIHEHUIO
KOHTPOJILHOM paboTel mo kKypey «Matepuanosenenue»/coct.:C.H. Barnep, H.E. Emen, A.A.
[[Imunesa.-Komcomonsck-a-Amype: ' OYBIIO «kKHATTY», 2008.-40c.

3. Baruep C.H. 3ananust k KOHTpOJbHOM pabore «/{narpamma sxene3o-yriepoy 1o
Kypcy «Marepuanosenenuey/coct.:C.H. Barnep, H.E. Emen.-Komcomonbck-Ha-
Amype:Komcomonsckuii-Ha-AMype roc.Texs.yH-1, 1998.-5c.

8.4 CoBpemeHHble TmnpodeccuoHATbHbIE 0a3bl MAAaHHBIX M HH(POPMALHOHHBIE
CIIPABOYHBbIE CHCTEMbI, HCIIOJIb3yeMble NMPHU OCYlIeCTBJeHNH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

— DnexTpoHHO-OubmMotreyHas cucreMa ZNANIUM.COM.
DnekTpoHHO-0nbaoTeuHas cuctema [PRbooks.

— DnektpoHHO-OnbnunoreyHas cucreMa eLIBRARY.RU.

— DnexTpoHHbIe HH(OPMALIMOHHBIE PECYPCHI U3/1aTeNbCTBa Springer.
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— Tlonuremarnyeckas pedeparuBHo-OubIMOrpaduuecKas 1 HayKoMeTpuieckas 6a3a JaH-
HbIXx Web of Science.
— baza nmaHHBIX MEXIyHAPOAHBIX MHIEKCOB HAYYHOT'O IIUTUPOBAHUS SCOPUS.

8.5 Ilepeuenr  pecypcoB  HMHPOPMAIHOHHO-TEJIEKOMMYHHMKAIMOHHOW  CeTH
«MHTEepHET», HEOOXOAMMBIX /ISl 0CBOEHHUS THCHUIIMHBI (MOTYJI51)
1. DnexTpoHHBIE HHPOPMAIIMOHHBIC PECypChl U3aTeNbcTBa Springer Springer Journals

(https://link.springer.com)

2. llonuremaTtnueckas pedeparuBHO-OMOIMOTpaduyeckass U HayKOMeTpudeckas Oasza
nauubix Web of Science (http://apps.webofknowledge.com)

3. MadopmanroHHo-cipaBouHas cuctemMa «KOHCYIbTaHT TUTFOC)

4. baza JaHHBIX MCEXAYHApPOJHBIX HHACKCOB HAY4YHOI'O IIMTHPOBAHUA SCOleS
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — anekTpoHHas rmiardpopma Jyis
JOCTyNa K PErylspHO OOHOBISIEMBIM 0a3aM JaHHBIX [0 MAaTEPHAIIOBEACHUIO HW3IaTElIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKUX M JUHAMHUYCECKUX CITpa-
BOYHBIX I/IS,Z[aHI/Iﬁ I10 HaHOMAaTCpHajiaM U HaHoyCTpOﬁCTBaM.

8.6 JIMleH3MOHHOEe MPOrpaMMHOe oOecriedeHHe, HCIOJIb3yeMoe Mpu
OCylIeCTBJIEHUH 00Pa30BaTEJbLHOIO Mpolecca Mo AUCIHHILIUHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOTro IPOrPaMMHOTO 00ECTICUSHHSI

Haumenosanue [10 PexBu3nThI

OpenOffice CBoOoHAas TUIIEH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3anuMOHHO-NeJArornyecKkue yCcJoBHs

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUeM y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pyccKui. [[ns Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOJOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu dopmupoBaHuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTENbHON TpaeKTOpuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIIECTBYIONMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarorie-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4ebHblil npoliecc MpH NMpernoAaBaHuu Kypca OCHOBBIBAETCS HAa UCIOJIb30BAHUU TpPaau-
OUOHHBIX, NHHOBAaIlUOHHBIX N HHq)OpMaHHOHHBIX O6p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUH NPEACTABICHbI JEKIUAMH U CEMUHAPCKUMU (ITPaKTHYECKU-
MI/I) 3aHATUAMU. I/IHHOBaIII/IOHHI)IC O6pa3OBaT€J'II)HBI€ TEXHOJIOTHHU HCIIOJB3YIOTCS B BUJAC MINMPO-
KOTO IIPUMEHEHUS! aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonHsie
o0pa3oBaTeNbHBIE TEXHOJOTHH PEATH3YIOTCS MyTEM AaKTHBH3AIMU CAMOCTOSTEIBHONH padOTHI
CTYZICHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeIbHOI cpefe.

9.2 3aHATHSA JEKIIUOHHOI0 THIIA

JIEKIIMOHHBIN KypC MpenoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.


https://link.springer.com/
http://apps.webofknowledge.com/
https://www.scopus.com/
https://materials.springer.com/
https://nano.nature.com/
https://www.openoffice.org/license.html

Ha nepBoii nexuuu JiekTop 00s3aH MPeayNpeauTh CTYAEHTOB, IPUMEHUTEIHHO K KAKOMY
06a3oBOMY y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT MPOUYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOoNbIIM 00beM MHpOpManuu U 0OecrneunBaTh
Oostee TIIyOOKO€ TIOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEIBHO MEHBIICH 3aTpaTe BPEMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHE MaTepHaa.

9.3 3aHsATHS CEMHHAPCKOTO THIIA

CeMuHapcKue 3aHATHS MPEACTABISIIOT COO0N AETaTH3aIHIO JIEKIHOHHOIO TEOPETHYECKO-
ro MaTepuaa, IPOBOASATCS B LIEJISX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIC Pa3/ICIIbl.

OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXKJIeHHEe Hanboee nmpooiem-
HBIX M CJIOXKHBIX BOIIPOCOB MO OTJEIBHBIM TeMaM, a TaKkXke pa300p HMPHMEPOB M CHTyaluil B
AYJAUTOPHBIX YCIOBUIX. B oOs3annocTH npenoaaBaTeyid BXOOAT: OKAa3aHUC MeTOIIPI‘-IeCKOfI I10-
MOIIY U KOHCYJBTUPOBAHHE CTYICHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, IIpeIaracMbIe MPEIoIaBaTesieM;

* y4acTHe B TUCKYCCHSIX;

* BBIMIOJIHEHHUE TIPOCKTHBIX M UHBIX 3aaHHH;

* ACCUCTHUPOBAHUE MPETOIABATEIIIO B MPOBEJACHUH 3aHITHH.

OTBeT H0KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COICPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaapl ¥ ONIIOHUPOBAHKUE JIOKJIA0B MPOBEPSIIOT CTENCHb BIIAJICHUS TEOPETUYCCKHM
MaTepralioM, a TakKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OueHrBaHUE 3a/1aHHM, BBITOJHCHHBIX HA CEMHHAPCKOM 3aHSITHH, BXOAMUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTesibHasA padoTa 00yUyaomMXxcsl M0 JMCHUIINHE (MOAYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HENOCPEeICTBEHHOTO Y4acTUs Mpenoja-
BaTells, XapaKTEPU3YIOIIUICS TPEAMETHONW HaNpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB JEATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHUE MTOIIYYEHHBIX TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliuipeHre TEeOPeTUYECKUX 3HaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIMIO,
CIELUAIIbHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJ€HTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHNE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaInu3alti;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS WHAMBUIYANbHO UM TPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHOoorHs OpraHU3aIKi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI HMOJXOAUTH K CAaMOCTOSATENBHOM paboTe Kak K HauBakHEHIemy
CPEICTBY 3aKpEIUICHUs] U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BbIpaOOTKE €IUHCTBA B3IJISIIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETeHHs ONpPeIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JTUTEPaTypHI.



9.5 MeToanueckne ykazanus i 00y4aOMIMXCS M0 OCBOECHHIO U CHHUILIMHBI

[lpn wM3ydeHMH AWMCHMIUIMHBI OOYYArOIIMMCS II€JIECOOOPAa3HO BBHIMOIHATH CIEAYIOIINE
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJUBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHKH (B TMIEPBYIO OYepelb BHOBb M3JaHHBIC B MEPHOIMUECKON
HayYYHOH JIUTEpaType) Uit Oosiee JeTalbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHSITUU MaTepHaj U JOIMOJHUTDH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITOJHATH 33aHNUs1, aHAJIOTUYHBIE MTPEIIaraeMbIM Ha 3aHSATHIX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

1. Meroanueckue ykazaHusi Npu padore HaJ KOHCIEKTOM JIEKIIUH

B xopie meKnnoHHBIX 3aHATHIT HEOOXOJUMO BECTH KOHCHEKTHpOBaHHE yueOHoro maTtepuana. O0-
palmats BHIMaHHE Ha KaTeropuu, GOpMYyITHUPOBKH, PACKPHIBAIOIINE COJEpKAHNE T€X WIH MHBIX SBICHUN
nu HpOHCCCOB, Hay‘-IHbIe BBIBOJbI U HpaKTI/I‘ICCKI/Ie pCKOMeHI[aHI/II/I, HOJ'IO)KI/ITCHLHBH‘/'I OIIBIT B OpaTOpCKOM
HCKYCCTBC. }KenaTeano OCTaBUTH B pa60q1/1x KOHCIICKTax I10JId, Ha KOTOPBIX ACIATh MOMETKH U3 PCKO-
MEHJIOBAaHHOM JUTEpaTyphl, AOMOJHSIONIME MaTepUall MPOCIYyIIAHHON JIEKIUH, a TaKKe MOIYEPKUBAIO-
IIue OCO6y}O BAaXXHOCTb TC€X HJIN UHBIX TCOpCTI/I‘ICCKI/IX HOJ'IO)KGHI/II\/'I. 3aﬂaBaTb HpenonaBaTemo YTO‘IHHIO-
LK€ BOIPOCHI C LEJIbI0 YICHEHUS TEOPETUUECKUX MOJIOAKEHUM, pa3pellieHNs] CIOPHBIX CUTyallui U T.1.

2. MeToauyeckne yKazaHus M0 CaMOCTOSATeIbLHOH padoTe HaJ U3y4aeMbIM MaTepua-
JIOM U NPH NOATOTOBKE K MPAKTHYECKUM 3aHATHAM

Hauunartns HaaO C U3YUCHUA peKOMeHHOBaHHOﬁ JINTCPATYPHI. HGO6XO,Z[I/IMO IIOMHHTB, YTO Ha JCK-
JR8Z05¢ O6I>I‘IHO paccMaTpuBaCTCA HC BEChb MATCpHUaJl, a TOJIBKO €TI0 4aCThb. OCTaJ’ILHaSI €Iro 4aCThb BOCIIOJIHA-
eTcs B TPOIIECCE CaMOCTOATENLHON paboThl. B CBs3M ¢ 3TUM paboTa ¢ peKOMEHIOBAHHOW JIUTEPATYPOit
O6$I3aT6J'II>Ha. 000606 BHUMAHUC IIPpHU 3TOM H606XO,Z[I/IMO O6paTI/ITI: Ha COACPIKAHNEC OCHOBHBIX ITOJIOXKC-
HUU U BbIBOJOB, O6’bHCH€HI/I6 SABJICHUI U (baKTOB, YACHCHUEC NIPAKTUYCCKOT'O IIPHUIIOKCHHUA pacCMaTpUuBac-
MBIX TEOPETUYECKUX BOMPOCOB. B mporecce 3Toii paboThl HEOOXOJUMO CTPEMHUTHCS MOHSAThH U 3aIIOMHHUTD
OCHOBHBIC TTOJIOKCHUA pacCMaTpUBaC€MOro Marcpuaia, IpuMEPLI, MOACHAIOIHNE €T0, 4 TAKKE pa3o6paTL-
Cs B WJUTFOCTPATUBHOM MaTepuajic u T.A.

10 Onucanue MaTepuaIbHO-TEXHHYECKOT0 00ecrneyeHusi, He0OX0IMMOro 1JIsi
ocyuiecTBJIeHHs 00pPa30BaTEIbHOIO NMPoIECcca Mo JUCHUIINHE (MOYJII0)

10.1 YuebHo-1200paTOpHOE 000pYy/A0BaAHHE

Tabmuna 6 — [lepedeHp 000pyI0BaHUS Ta0OPATOPHH

HanmenoBanue ayiuropun

AynuTtopus (naGopatopHi) Hcnonp3zyemoe o0opynoBaHue
207/3-2 Jlaboparopus buonorudeckuit Mukpockon Primo
«MatepuanoBeIcHHsI» Star

Mertannorpaduueckuii MUKPO-
ckor ¢ 1udpoBoit kameport Mukpo-
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200

MasitHukoBslii koriep JB-W300
Mertamiorpadguieckuii MHUKPO-
ckon Nikon MA200
Muxkpotsepaomep HMV-2

10.2 Texnn4yeckue u 3J1eKTPOHHbIE CPEACTBA 00YUYEHUSs

JleknuoHHBIE 3AHATHSA.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIbIO M TEXHUYECKUMU CPe/I-
CTBaMH OOY4YCHUS, CIY)KAIIUMHU ISl IPEICTABICHNs Y4eOHOW MH(pOpMAIMU OOJBIIOH ayIaHTO-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, KpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HATIISIHBIE TOCOOHS, TEMaTUIECKUE UIUTFOCTPAIINH ).

IMpakTnyecKkue 3aHATHSL.

AymuTopHH U TPAKTHYECKUX 3aHSATHH YKOMILJICKTOBAaHBI CIEIHMATHM3UPOBAHHON MeOe-
JBbI0 M TEXHUYECKUMU CpPEICTBAMH 00ydeHUs! (IPOEKTOP, FIKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHSA.

Jlnst 1abopaTOpHBIX 3aHATUH UcToNb3yeTcs ayautopus Ne207/2, ocHaiieHHas 000py/10Ba-
HUEM, YKa3aHHbBIM B Ta0I1. 6:

CamocrosiTeibHast padoTa.

[TomMerieHust 1151 CaMOCTOSITEIILHON pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpazoBarensHol cpene KHAT'Y:

- yuranbHbIi 3a1 HTh KHAT'Y;

- KOMIIbIOTepHbIC Ki1acchl (aya. 204 kopryc Ne 2).

11 Uubie cBegeHus

MeToauuyecKkue PECKOMEHIAINH 110 oﬁyqe}mm JiiI ¢ OrpaHU4Y€¢HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMEe MUCIUIUIMHBI 00YUYaIOIUMUCS C OTPAHHUYEHHBIMH BO3MOXKHOCTSMHU 310POBbSI
MOXET OBITh OPTraHW30BaHO KaK COBMECTHO C APYTMMH OOYYarOUIMMUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipenmnonararorcst cenyanbHble YCIOBHS AJIS MOIy4YeHUs 00pa3oBaHus 00yJarOIUMHU-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37T0POBBSI.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C TCHUXOJOT0-(PHU3UOTIOTHIECKUMU
O0COOEHHOCTSIMU O0YYaroIMXCcs MHBAJIWJIOB U JIMI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMUA MPOTPAMMaMH peadMIUTAllMK WHBATUAOB (mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAJEPKKA MPENoAaBaHusl ThIOTOPAMH, MCHUXO-
JIoOTaMH, COI[MAILHBIMU paOOTHUKAMU, TPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMUECKUMU pekoMeHaanusiMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI O0YUEHUSI, TEXHOJIOTHH COITUOKYJIBTYPHOU peaOuIUTAIlMH C IIeJIbI0 OKa3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXIMYHOCTHBIX OTHOLUEHUHN C IPYTUMU CTYJCH-
TaMH, CO3aHUH KOM(OPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/neHueckon rpymme. [Togbop u
pa3paboTka yuyeOHBIX MAaTepUAIOB MPOU3BOJISATCS C yYETOM IMPEAOCTABICHUS MaTepHalia B pas-
TUYHBIX (GopMax: ayAHallbHOW, BU3yaJlbHOM, C HMCIOJIB30BAHHEM CHEIHAIBHBIX TEXHHUYECKHX
CPEICTB M HHPOPMAIIMOHHBIX CUCTEM.

OcBoenue mucuuiuivHbl Junamu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
o0OydeHus: O0IIEero M CrenualbHOro Ha3HaueHus (epCOHATBLHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHus). MarepuanbHO-TEXHUYECKOE OOecliedeHre npeaycMaTpuBaeT MpUCHOcOoOIeHUE ayIuTo-
puii k Hyxaam nun ¢ OB3.
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®dopma MpoBEJAEHUsI aTTECTALMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MICHX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpemycmaTpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 2 UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM (hopMe WJIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILLICHUSIMU CIIyXa, Pe4H, 3pCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IUIsl JTUI] C HAPYIICHUSIMH 3PEHUS).

CryaeHTaM ¢ MHBJIMIHOCTHIO YBEJIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JIEHUs1 OTBETOB Ha 3aJlaHUs1, & UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHI] C HAPYLICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

* YCTHO ([U1s1 JTUI] C HAPYILIEHUSIMU 3PEHHUSI, OTIOPHO-JIBUTATEIHLHOTO allapara).

[Ipu HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

MarepuajioBegeHue

HanpaBneHHe IIOATrOTOBKH

18.03.01 XuMuueckas TEXHOJIOTUS

Hampasiennocts (mmpodmiib) obpazoBa-
TEIBLHOM MTPOTPaMMBbl

XumudecKas TEXHOJIOTHS IMPUPOAHBIX SHECPIrOHOCHUTC-
JIel u YIIICPOAHBIX MAaTCPpHUAJIOB

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['og Havana moAroToBKU (IO y4yeOHOMY
IUIaHY)

2021

®opma 00yueHus Ounas popma
TexHomorust 00yueHus TpaauumonHas
Kypc Cemectp TpynoemMKkocTs, 3.€.
2 3 4

Bua npomexyTo4HOM aTTecTaluu

O6CCHC‘II/IB3.IOH_ICC noapa3acyiCHUC

3auem c oyenkou

Kageopa MTHM - Mamepuanogedenue u
MEXHON02UsL HOBLIX MAMEPUATLO8

' B taHHOM MIPUIIOKEHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE cpecTBa. [10THBINH KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 TIlepeyeHb NJaAHNUPYeMbIX pPe3yabTATOB 00y4eHHs MO JUCHUILIHHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTeJIbHOI MPOrPaMMbI

Tabmuua 1 — KomnereHuu u miiaHUpyeMble pe3yabTaThl 00y4eHHS MO JUCIUTUINHE

Ko 1 HaumenoBanue
KOMIIETEHIIN U

HNuaukaropel JOCTUKEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHHS IO TUCIIUILINHE

YHuBepcanabHbIe

«YK»

Oo6menpodeccnoHaNbHBIC

OIIK-1 Cnocoben
M3y4aTh, aHATU3UPO-
BaTh, HCIIOJIL30BATh
MEXaHU3Mbl XUMUYE-
CKMX peakLHi, Ipo-
HCXOSIIUX B TEXHO-
JIOTUYECKUX TTPOILIeC-
cax M OKpyKarouem
MHUpPE, OCHOBBIBASCh
Ha 3HAHUSIX O CTpoe-
HUU BEIIECTBA, TIPU-
poae XMMHUYECKOM
CBSI3H U CBOMCTBAX
Pa3JIMYHBIX KJIACCOB
XHUMUYECKHX DJICMCH-
TOB, COEAUHCHHH,
BEIIIECTB U MaTepua-
JIOB

OIIK-1.1 3HaeT OCHOBHEIC €CTe-
CTBEHHO-HAy4YHbIC 3aKOHbI, ME€Xa-
HU3MBI XUMHUYECKUX PEAKIUH,
MPOUCXOJIAIINX B TEXHOJIOTHYE-
CKHUX IPOLIECCaX U OKPYKAKOILIEM
MHpE, CBEICHUS O CTPOCHUU Be-
LIECTBA, MPUPOJE XUMHUYECKON
CBSI3M M CBOMCTBaX pa3IM4YHBIX
KJIaCCOB XMMHYCCKHUX AJICMCHTOB,
COCJIMHEHMH, BEIIECTB U MaTEPH-
aJioB

OIIK-1.2 Ymeer ocyliecTBIAT
XAMHYECKHUE PEAKLIUH, IPOUCXO-
JIAIIKAE B TEXHOJIOTUYECKUX IPO-
1eccax U OKpYyKaroueM MUpE,
OCHOBBIBASICh Ha 3HAHUSX O CTPO-
€HUU BEUIECTBA, PUPOJE XUMHU-
YECKOM CBSI3U U CBOMCTBAX pas-
JINYHBIX KJIACCOB XUMUYECKUX
3JIEMEHTOB, COCTMHEHUH, BE-
1IECTB U MaTEpPUAJIOB

OIIK-1.3 Binageet HaBBIKAaMHU
aHaJn3a MEXaHU3MOB XUMUUE-
CKHX pEeaKklHid, MPOUCXOISAIINX B
TEXHOJIOTHYECKHUX MPOIECCAX U
OKpY’KaloIlleM MUPE, OCHOBBIBA-
SICh HA 3HAHUAX O CTPOCHUU Be-
1IECTBA, MPUPOJEC XUMHUYECKON
CBSI3U U CBOMCTBAX Pa3IMYHbIX
KJIaCCOB XMMHYECKHUX AJICMCHTOB,
COEIMHEHUH, BEILIECTB U MaTEpH-
aJioB

3HaTh COCTaB, CTPYKTYPY, CBOM-
CTBa U IPUMEHEHHUE MaTEepPHaJIOB

YMeTh 000CHOBaHHO BBIOMpATh
palMOHAIBHBIA MaTepHall 3aro-
TOBKH, €r0 CIIOCO0 MOTyYeHUs U
00paboTKH, HUCXOAs W3 3aJaH-
HBIX JKCIUTYaTallUOHHBIX TPeOOo-
BAHUU K JIETaJIN

HaBbiku paboTel Ha 00opynoBa-
HUU

[Tpodeccuonanbubie

«IIK»

Tabnuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPENICTB

‘ Kourpounpy- ‘ dopmupyemas ‘

HaumenoBanue

IToxa3aTeiu oLlEeHKH
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eMble KOMIIeTeHIUs OLIEHOYHOI0
pa3aeJibl (Te- cpeacrsa
MbI)
JTUCHUTLIHHBI
Marepuanose- | OIIK-1 Tect Ne 1 OO6mrast cymma 0OaioB, KOTopas
JIEHHE Crocoben MOJKET OBITh TIOJTy4YeHa 3a TeCT
NPUMCHATD Tect Ne 2 OO6mrast cymma 0OaioB, KOTopas
COBPEMECHHBIC PI'P MOYET OBITh MOJydeHa 3a TECT U
SKOJIOTUYHBIE H PI'P Ne 1
OesomnacHbIe Jlaboparopubie pabo- | JlemoHCTparus MPaBUIIBHOTO
MCETOAbL TBI MIPOBEACHUS PAOOTHI
PallMOHAIBHOIO | TpakTuyeckue pado- | JdemMoHcTpanus npaBUIBHOTO BbI-
HUCTIOJIB30BAHUA | Tp] TOJTHEHUSI PACUETOB
CBIPbEBbIX U Tect Ne 3 OOmrass cymma OanjioB, KOTopas
SHEPreTHIECKUX MOJKET OBITh MOJTyYeHa 3a TeCT
pECypcoB B
mammHocTpoen | 16T Ne 4 OObmas cymma 0ayuioB, KOTOpas
- MOJKET OBITh MOJTy4YeHa 3a TeCT

2 Mertoanueckne MaTepHaJibl, ONpe/ie/IAoNMe NPoLeayPbl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AESTEJIbHOCTH, XapAKTePU3YIOLIMeE MPOLecc
¢dopMupoBanusi KOMIIETEHIM

Meroauueckue Matepuaisl, ONPEACIIONIME POLEAYPbl OLICHUBAHUSA 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

inHbI (Tabuuia 3).

Tabmuna 3 — TexHonmormyeckas Kapra

HaunmeHoBaHue
OLEHOTHOTO Cpokn Ixana oueHu- Kpurtepun
BBINOJTHEHUSI BaHUA OlIeHUBAHMA
cpelacTBa
Ilpomesicymounaa ammecmauusn é hopme IK3aMEHA U 3a4ema ¢ OUEHKOIl
1| Tect Ne 1 B Teuenue ce- 5 6ayuioB 5 6aynoB —100 % npaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIIBHBIX OTBETOB.
3 6ayuna -60 % npaBUIIBHBIX OTBETOR.
2 6amna — menbie 50 % npaBUIBHBIX OT-
BETOB.
2 | Tect Ne2 B Teuenune ce- 56a10B 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.
MecTpa 4 6anna —80% npaBUIILHBIX OTBETOB.
3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6aya — MenbIne 50 % npaBUIIBHBIX OT-
BETOB.
3 | JlaGoparopHsie B Tteuenue ce- 3a4TEHO «3aUTEHO»-TIPAaBIWJIBHOE OIMCAHHE OIIbI-
paboThI MeCTpa TOB;
«HE 3a4YTEHO»- HENPABWIBHOE ONHCAHHUE
OIIBITOB
4 | TIpakTrueckue B Tteuenne ce- 3aYTEHO «3aUTEHO»-CTYJIEHT MPOJEMOHCTPHUPOBAT
paboThI MeCTpa MIPaBUJIbHBIE PACUETHI;
«HE 3aYTEHO»- CTYAEHT HE MPOJIEMOH-
CTpUPOBAJI IPaBHJIbHBIE PACUETHI
5| PI'P B xonrie ce- 5 OamioB 5 0ayuI0B —IIOJIHOE M TIPABHIILHOE BBITION-
MecTpa Henue PI'P.
4 Oanna —HEMOJHOE W TPABWIBHOE BHI-
nosnHeHue PI'P.
3 Oauga —HemoJHOEe M C OIIMOKAMHU BBI-
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HaumeHoBaHue
OLeHOUHOTO Cpoku IlIkana oneHu- Kpurepun
BBINOJIHEHUS BaHUs OlleHUBAHUSA
cpeacTBa

nonHeHHoe PI'P.
2 Oamna — HENpaBWIBLHO BBHIMOJIHEHHOE
PI'P.

6 | Tect Ne 3 B Teuenue ce- 5 Gamos 5 6amtoB —100 % mpaBUIBHBIX OTBETOB.

MecTpa 4 6amma —80% MpaBHIIEHBIX OTBETOB.

3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6amna — mensire 50 % TpaBUIBHBIX OT-
BETOB.

7 | Tect Ned B Teuenue ce- 506ammoB 5 6amnoB —100 % npaBUIBHBIX OTBETOB.

MecTpa 4 6anna —80% mpaBUIILHBIX OTBETOB.

3 6amna -60 % mpaBUIBHBIX OTBETOB.
2 6amna — mensbie 50 % TpaBUIBHBIX OT-
BETOB.

Texymuuii KOHTPOJIb: - 25 6amnoB -

OK3aMeH: ceccust 5 bamos 5 06ayuI0B —MOJHBINA OTBET Ha OHUIIET.
4 ©aruta —HETOTHBIA OTBET Ha OWMIIET.
3 6amna —otBeT Ha 50% Owuera.
2 Oayuta — HeT OTBeTa Ha OWIIeT.

HUTOI'O: - 30 GayuioB -

MakcumManbHOe KOJIU4YEeCTBO 0AJLIOB MPH NMPOMEKYTOUHOI aTrTecTtanmuu B ¢opme 3Kx3amena -30

0aJ10B

MaxkcuMaibHOe KOJIMYecTBO 0aJ1J10B MPU POMEKYTOYHO aTTecTaunu B (popMe 3a4eTa ¢ OLEHKOM
-25 dannoB

Kpurtepun oueHku pe3yabTaToB 00y4eHHs MO TUCHUIINHE:

0 — 64 % ot MakCHUMaJIbHO BO3MOXKHOIN CYyMMbI OaJIJIOB — «HEYIOBJIETBOPUTEILHOY (HEAOCTATOUHBIN YpO-
BCHb IJIA HpOMe)KYTO‘IHOI\/'I aTTecTaluu 1o ZII/ICHI/IHJ]I/IHG);

65 — 74 % oT MakCHUMaJbHO BO3MOKHONH CYMMBbI 0aJJIOB — «YAOBJIETBOPUTENHHO» (IIOPOTOBBIH (MHHU-
MaJIbHBII) YPOBEHbB);

75 — 84 % OT MakCUMaJIbHO BO3MOKHON CYMMBI 0aJIIIOB — «XOPOILOY» (CPEAHUH YPOBEHbD);

85 — 100 % oT MakCMMaJIbHO BO3MOXKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKUH (MaKCUMAJIbHBIN) ypo-
BEHbB)

3 TunoBble KOHTPOJIbHBIE 3aJaHNS U HHbIE MAaTePUAJIbI, HeO0X0IUMBIE JJIs1
OLICHKH 3HAHW, YMEHHH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTepPH-
3yoiue npouecc GopMHUpOBaHNs KOMIIETEHIHMII B X0/1¢ 0OCBOeHUsI 00pa3oBa-
TeJIbHOH NPOrpaMMBl

3.1 3apanus I TeKYIIEero KOHTPOJIsl yCleBaeMoCTH

3aganus i 1a00paTOPHBIX PadoT:

1 IIpoBecTn NTMAarHOCTUKY MAaTE€pUaJIOB MPU MOMOIIK MakpoaHaiu3a (M3MEPUTh TIyOUHY
LIEMEHTUPOBAHHOI'O CJIOS, ONPENEINUTh JIMKBALIMIO, ONPENENUTh 30HY TEPMHUYECKOTO BIHMSHMA,
OTUCaTh U3JIOMBI MATEPUAJIOB).

2 PaccmoTpeTh 00pa3zoBaHKHE KPUCTAIIOB U M3YYHUTh MPOLECC KPUCTAJUIM3ALMH TIPH TO-
MOIIIM PacTBOPOB COJIEH.

3 MeTo10M TepMUYECKOT0 aHaIM3a MOCTPOUTh TUarpaMMy COCTOSTHHS

4 V3y4uTh MUKPOCTPYKTYPY CTaJel M YyryHOB, YMETh UX pa3in4yaTh B 3aBUCUMOCTHU OT
XUMHYECKOTO COCTaBa, PACCYUTATh CTPYKTYPHBIE COCTABIISIOIINE.

5 IlpoBecTu TepMHUUECKYIO 00pabOTKY CTajei.

3aI[aHI/I$I AJIA TIPAKTHYCCKUX 3aHATHH:

1 Onpenenuth TBEpIOCTh MaTepuaioB pa3iuuHbiMU MeTonamu (bpunenns, Buxkepc,
Poxsemn).
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2 Pemenue 3ana4 no OuHapHbeiM cuctemam | u |l pona (onpeneneHne KOJIMYeCTBEHHBIX
COCTABJISIONINX U XUMHYECKHI cocTaB a3).

3 Pemenue 3anau no 6unapusM cuctemam Il u 1V pona (onpenenenne KoIn4ecTBEHHBIX
COCTaBJIAIOLIMX U XUMHUECKUI cocTaB (a3).

4 3nHast HU3MYECKUI CMBICIT KaXI0H JTUHUM JUAarpaMMBbl, IIOCTPOUTH JUATPAMMY <«OKeJe-
30-yIJIepoI».

5 Ymeth pactmmdpoBbIBaTh U 3aIM(POBLIBATE MAPKH MAaTEPHAIIOB.

Bapuant PI'P

1) lath OykBEeHHOE 0003HAYEHUE BCEM JIMHUAM JIUarpaMMbl.

2) Cnenatb (ha3oBbIi aHAIN3 BCEX 00IACTEH U ONPEICIUTh KOJTHYECTBEHHOE COOTHOIIIE-
Hue (a3 mpu 3aJaHHOM TemIeparype.

3) Onucarb U30TEPMHUUECKHE IPEBPALLICHMS] B JAHHOW JUarpamme.

4) Bo Bcex o0nacTsx quarpaMMsl yka3aTb CTPYKTYpPbl, 00pa3yroliyecs B cIijaBax J1aH-
HOUW CHCTEMBI B COCTOSIHUM PAaBHOBECHSI.

5) IocTpouTh KpUBYIO OXJIQXKICHHS B KOOPAMHATAX TEMIEpaTypa - BpeMs U JUIsl 3a]aH-
HOW KOHIIEHTpanuu X(CM. BapHAHT 33JIJaHUH ),00bICHUTH TPEBPAIICHUS, TPOUCXOISIINEC B TIPO-
1IeCCe OXJIAXK/ICHUSL.

6) OmnpenenuTs KOJIUYECTBEHHOE COOTHOLLEHUE CTPYKTYPHBIX COCTABJIAIOIINX CILJIaBa
IpY KOMHATHOU TeMIIepaType U 3apucoBaTh CTPYKTYpY.

7) OOBSICHUTD XapaKTep U3MEHEHUS CBOMCTB CILIaBOB B JAHON CUCTEME C IMOMOIIBIO 3a-
koHa H.C. Kypnakosa u JI.A. bouBapa.

Bapuantsl BonpocoB Tecta Ne 1

1. Cranbio Ha3bIBAETCS CIUIAB JKEJIe3a C YIIepoaoM, rae yriaeponaa ao 4,3%?

2. MOHO Il ¢ IOMOIIIBIO MpaBuia (a3 onpeneauTb XUMUYECKHU COCTaB cTanu?
3. KpacHOIOMKOCTh CTaJIi 3aBUCUT OT KOJIMYECTBA yriaepoja’?

4. Yro onpenensier nunus ES Ha quarpamme «okenezo-yriepoa»?

5. AyCTeHUT-TBEP/IBIA PacTBOP yriepoja B o-keme3e?

6. Pacumudpyiite Y12A

BapuanTts! Bonpocos Tecta Ne 2

1. BepHO 11, 4TO 4yTr'yH-3TO CIUIaB XKeJle3a ¢ KpEMHUEM?

2. Kakyto craguto rpadpuTH3aluy Ha3bIBatOT EPBUYHON?

3. VimeeT 1 KOBKHI YyTr'yH MmiacTuHYaTyo Gopmy rpagpura?

4. MOXHO JI1 TOJIKO MO0 MUKPOCTPYKTYpE ONPEIEIINUTD, SBJISAETCS JIU YYyT'YH CEPhIM, KOB-
KHM HJIM BBICOKOTIPOYHBIM?

5. VkaxuTe oTpuLlaTeIbHbIE CTOPOHBI rpauTa B UyryHe.

6. Kakoli 9yryH MOKHO IPUMEHUTH KaK 3aMEHUTEINb YTIEPOAUCTOMN cTamu?

7. Pacumupyiite AUK-1

BapuanTts! Bonpocos tecta Ne 3

1. K xakoii cucrteme CIijiaBoOB OTHOCSITCS 1yPaIFOMUHBI?

2. Kak MOXHO ynpo4HUTH criiaB AMrS?

3. ledopmupyemble allFOMIUHHEBBIE CIUIABHI TJIOXO MOJIA0TCS MPOKATKE?
4. ATfoMUHUN HE UMEET aJUNIOTPOITMYECKUX MOAU(BUKAITII?

5. I'me npuMeHsIOTCSl BHICOKOIIPOYHBIE aTFOMUHHUEBBIE CIUIABBI?

6. Pactudpyiite 116
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BapuanTts! Bonpocos tecta Ne 4

1. Yto Takoe unaeHtop?

2. Kakas TommmHa oOpasua A0mycTUMa IPU U3MEPEHUU TBEPAOCTH, €CIM JUaMeTp Iia-
pHKa paBeH 5 MM?

3. Kaxk BeIOupaeTcs quaMeTp Miapuka 1 Harpyska Ipu U3MEpEeHUuHU TBEPAOCTH?

4. Onpenenute METO U3MEPEHNUS U YCIIOBHSI HCIIBITAHUSL:
-ds = 1,56 d=? HB=?

-ds=1,5 HB="?
-25 HRC
-200 HB
-250 HBs/75010  d =7
-300 HV

Pacumdpyiite: Cr6, 80, Y9A, 60C2H2A, HI18K4MT7TC, PI8K5®2, Al2, BKI1O0,
TT40K8, 932,BT21JI, AJI2, 116, MH)KM130-1-1, CuS, YH11I'7111, JI60, 616, BK4, KU37-10
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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