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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanuna 2 u3 10. IEl YHH




[Iporpamma auctmruivasl "MeTtoapl uccaneoBanust MmarepuaioB 1 komno3uro'; 04.04.01 "Xumus'".

IIporpamMmy auCIMIUTHHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. Amupos P.P. (Kadenpa HeopraHnIeckoi XumuH,
Xumnueckuid HHCTUTYT UM. A.M. Bytneposa), Rustem. Amirov@kpfu.ru Amuposa JIL.M.

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

IK--2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMITUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUIECKHE Y aHAUTUTHYECKHE METO bl TIOJIyYEHHsI 1 NCCIIE/IOBAHNST XUMUIECKHX
BEIIECTB 1 PEaKLMii MPH PeIIeHNH TPO(ECCHOHATBHBIX 3a/1a4

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

- OCHOBHBI€ BU/IbI METOJOB UCCJIEAOBAHUA MAaTEpHUAJIOB, UX CYIITHOCTH

JloKeH yMeTh:

- JaBaTh XapaKTEPUCTUKY Pa3INYHbIM METOAAM UCCIIEIOBaHNUS, ONPEAEIATh eI UCIOIb30BaHUs TeX UM UHBIX
MHCTPYMEHTOB aHAJIN3a;

- CAMOCTOSITEJIFHO aHATIM3UPOBATh 3HAHUS TIO IAHHOW JAUCIUIUINHE, PAMEHSATh UX IPH N3YUCHUU NPYTUX AUCIATUIAH U B
podheCCUOHATILHOM JIeSITEIbHOCTH, JIENIaTh OOOCHOBAHHBII BBIOOP METO/IA JUIsl OIPe/Ie/ICHUsT HEOOXOIUMOMN XapaKTEPUCTUKU
MaTepuaa

JlomxeH Bl1afeTh:

- TEOPETUUECKUMU 3HAHUSIMU O TPAIUIIMOHHBIX U COBPEMEHHBIX METO/IaX UCCJIEIOBAHUSI MATEPUATIOB M KOMIIO3UTOB;
vH(pOpMAIKeH 0 MOCTEAHNX TOCTHKEHUSIX HAYKH B 00JIACTH MaTepHAaIOBEICHUS

JloJkeH JeMOHCTPUPOBATh CLIOCOOHOCTb M TOTOBHOCTb:

HCIOJIb30BATh MMOJIYYEHHbIEC 3HAHUS B HayQHO-HCCHeHOBaTCHLCKOﬁ pa60Te

2. Mecro gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmiuiHa (MOayJb) BKMoveHa B pasaen "B1.B.JIB.02.03 Jucturummas (MOmysm)" OCHOBHOM MPOodecCHOHATFHOMN
ob6pazosatenboi nporpammsbl 04.04.01 "Xumust (MHHOBAIMOHHbBIE MATEPUAITBI U METO/IbI MX UCCIIEIOBAHMUs)" U OTHOCUTCS K
JucturHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BATEbHBIX OTHOIIICHUI.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O0beM gqucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4amuuxcs ¢ npemnogasareieM (110 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO011ast TPYIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMuHUI(b) Ha 72 yaca(oB).

KonraktHast pabota - 28 vaca(oB), B TOM umclie Jekuun - 12 yaca(oB), npakTuueckue 3aHsartus - 8 yaca(oB), 1a00paTopHbie
padoTsl - 8 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrostenbHast padoTa - 44 yaca(oB).
Koutposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 1 cemecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3jeiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IJIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

1 Tema 1. CriekTpasibHbIe METOIbI MCCIIEAOBAHMUS

1 2 0 2 0 2 0 7
MaTeprayoB

2 Tewma 2. Tepmudeckue METObI aHAIU3A 1 > 0 > 0 > 0 ]
MaTepHaIoB

3 Tema 3. MUKpOCKOIMYECKHE METOBI 1 2 0 0 0 2 0 8

WCCIIeI0BAaHUS MAaTEPHAJIOB
4. [Tema 4. Metoae! xpomarorpacdun 1 2 0 2 0 0 0 8
5 Tema 5. MeToasl OCHOBaHHBIE HA aHAIN3€E CBOVCTB

1 2 0 0 0 2 0 6

6. Tema 6. MeTopl MOAETMPOBaHUS MATEPUAJIOB U 1 2 0 2 0 0 0 7
TIPOIIECCOB

I1Toro 12 0 8 0 8 0 44

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. CnexkTpaJbHbI€ METO/IbI HCCJIEI0OBAHNS MATEPHAJIOB

Knaccudukanus crieKTpaabHbIX METOAOB McclieJoBaHUs MaTepruaioB. MIH(pakpacHas criekTpockonus. Y ibTpacrosneToBas 1
BUAMMAs CIIEKTPOCKoNHsl. MoJieKy IsipHas IOMUHECIEHINs. PaMaHOBCKas CIEKTPOCKONUSA. ATOMHBIN CHIEKTPAIbHBIN aHAJIN3.
PagnomarautHas ciekTpockorusi. MeToisl 3IeKTPOHHON ¥ MOHHOM CIEKTPOCKONUU. PeHTreHoBckHe MeToapl. MeTopl,
OCHOBAHHBIE HA N3MEPEHNH MTOoKa3aTess npexomiaeHus. OnTudeckas akTHBHOCTb U KPYTOBOH ANXPOU3M.

Tema 2. Tepmuyeckne MeTOAbI aHAIN3a MAaTEePHAJIOB
[Ipu6opsr TepmorpaBumerprueckoro aHammsa (TT'A), Becsl, neun. [Ipumenenne merona TTA s uccnegoBanus (pU3MIECKUX

1 XUMHUYECKHUX ITPOUECCOB ITPHU HAIPEBE MPUBOJAIINX K U3BMEHEHUIO MAaCChl BEIIECTBA. I/I3yqu1/Ie TEPMHUYECKOI'0 PA3JI0KEHUA
TIOJIMUMEPOB 1 KOMITO3UTOB.

HuddepenumansHo-Tepmudeckuii anamu3 (JITA), npunumn ycrpoiicrsa npudopos ITA, 06pasiisl cpaBHEHHsI, POJIb MacChl
o0paslia CpaBHEHUS U UCClIeyeMoro Matepuana. Bo3amMoxHocTH MeToa /11 Ka4eCTBEHHOT'O aHaJIM3a TEIUIOBbIX SBJIEHUMN ITPU
(pa30BBIX M XMMUYECKUX MpoLEcCcax.

HuddepennmanbHo-ckanupyomiast kanopumerpust (JICK), mpuHIun noctTpoeHust IpruOOpOB, KOJIUIECTBEHHbIN aHAN3
TEIIOBBIX MPOLIECCOB NPH (pa3oBbIX M (PU3UIECKHUX MEPEX0iax, OMpe/iesieHne TEINIOEMKOCTH MaTepraia. Mismepenue
SHTAJIBITNN ITPOIIECCOB.

Tema 3. MﬂKpOCKOHI/l‘leCKﬂe MeTOAbl UCCJICJOBAHUs MaTepUaJlIoB

Onruyeckas MI/IKpOCKOHI/IH.HpI/IHL[I/IH OITUYECKOUN MMKPOCKOIINH, TUIIbI U BUJIbI MUKPOCKOIIOB, OCHOBHBIE XapPaKTEPUCTUKU
MUKPOCKOITOB. Bo3MOKHOCTH ONTUYECKOIN MUKPOCKOITUU IJIA UCCIIEAOBAHUA TOJIUMEPOB U KOMIIO3UTOB. HpI/IHHI/IH
OINTHYECKOU MUKPOCKOITUU, TUITBI U BUAbI MUKPOCKOIIOB, OCHOBHBIC XapaKTECPUCTUKU MHUKPOCKOIIOB. BosmoxHocTu
OINTHYECKOU MUKPOCKOITUU IJId UCCITIEAOBAHUA TOJIUMEPOB U KOMITIO3UTOB.

DneKTpoHHasE MUK pocKonus. CKaHUpyIoIIast 30H10Bast MEKpocKomus. [loaroroBka o6pasLos.
Tema 4. MeToabl xpomaTorpacduu
AICOpOLIMOHHASI TEOPUST XPOMATOrpauKt, U30TEPMBI aICOPOLIUH, BHIOOD aICOPOLMOHHBIX MATEPHUAIIOB B XpOMATOrpaduu.

IIpunme! xpomaTorpadu, Kaaccudukanys METO0B XpoMaTorpaduu, OCHOBHBIE XapaKTEPUCTUKU. Bo3MoKHOCTH
AHAJIMTHYECKON U IpenapaTUBHOI XxpoMaTorpaduu 1711 UCCaeJOBaHUS MOJMMEPOB U KOMITO3UTOB.

Teopus agcopOumK MOJIEKYJT B ra3000pa3HOM COCTOSTHUM Ha TBEPJIBIX TeJlaxX, BHIOOP ra3a HOCHUTEJS IJ1s1 Ta30BOM
Xxpomarorpacuu, BHIOOp TBepAOH (passl 1t ra30BOH XpoMaTorpacduy.

IpuHIMIE! ycTpoHcTBa MPUOOPOB IS Ta30BOi XpoMaTorpadpui, OCHOBHBIE XapaKTEPUCTHKHU, AETEKTOPHI 15 Fa30BOH
xpomatorpacun. Bo3Mo:xHOCTH aHAIMTHUECKOH 1 NIpenapaTUBHON ra30Boil Xxpomarorpaguu 1is UCCIeI0BaHKs TPOLIECCOB
JeNoIMMEPU3aLUK U IECTPYKLIMU TTOTMMEPOB ¥ KOMIIO3UTOB.

Oo6paineHHas razoBas Xxpomarorpadusi, IpuMeHEeHUe 11 MISHTH(DUKAIMN U aHaN3a TI0JIMMEPOB, OlpeesIeHre
koa(ppunmeHToB audy3un MeToI0M 0OpaIIeHHON ra30BOM XpoMaTorpaduu.

AncopOuus BEIECTB U3 PaCTBOPOB, POJIb PACTBOPHUTEIS B KUAKOCTHOM XpomaTtorpacduu, U30TepMbl aAcOpOLMH, BHIOOP
MaTepUaNOB B XUAKOCTHOW XpoMaTtorpadum.

TonkocnoiHas xpomarorpadusi, GyMmaxHass xpomaTtorpadusi. OCHOBHbIE XapaKTEPUCTHKH XHIKOCTHBIX XpoMaTorpagos.
Bo3MOKHOCTH aHAJIMTHYECKON M MperapaTHBHON XpoMartorpaduu [Uist MCCeOBaHuUS OJIMTOMEPOB, TIOJIMMEPOB M KOMITO3HUTOB.
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I'enp-nipoHukaloias xpomarorpadusi, TeOpus reJib-MPOHUKAIONIEN Xpomatorpaduu, pazesieHre MOJIEKYJI IO pa3Mepam.
Hcnonb3oBaHue resb-MpoHUKaoIIed XxpoMaTorpaduu B TaHAEME C KJIAaCCUYECKOM KUAKOCTHON XpoMaTorpadueit 17151 HOJIHOro
aHaym3a cMecel (1Mo XMMUUYECKOMY COCTaBY U pa3Mepy MOJIEKYJI).

Tema 5. MeToabl 0CHOBaHHbIE HA aHAJN3€e CBOMCTB

JusnexTpuyeckue CBOMCTBa MaTepualoB. IIpuMeHeHre TUaeKTPHUecKUX METO0B [l UCCIEA0BaHUs CTPYKTYPhl IOJIMMEPOB
1 (pU3MYECKUX U XMMUYECKUX MpoleccoB. Buckosnmerprudeckue Metoasl. TeMnepaTypHast 3aBUCMOCTb BSI3KOCTH PacTBOPOB U
pacruiaBoB. BinsiHe MOJIEKyJISIpHO-MaCCOBBIX XapaKTepUCTHK MOJMMEPOB Ha MX PEOJIOrMuecKre XxapakTepuctuku. IlnotHocts

1 K03 (DUIMEHT TeMITepaTypHOTo pacmpeHus. Bo3aMOKHOCTH U TOUHOCTH TPUOOPOB.

Tema 6. METOJ_II)I MOJCJUPOBAHUA MATEPHAJOB U ITPOIECCOB

MouniekynsipHBIT TU3aiiH U MOJIEIMPOBAaHUE CBOMCTBA MaTepuaioB. MoJeMpoBaHe KUHETUKY PEAKIIUiA OTBEPKACHUS.
MonenupoBaHue 1 ONTUMU3ALMS TAPAMETPOB OTBEPKIEHHS C MOMOIIBIO NAKEeTa MPUKJIAAHBIX MTPOrpamMm (bUpMBbI 10 JaHHBIM
MeToaa nuddepeHIaTbHO-CKaHUPYIOIIEH KanopuMeTpuu. PacueT TemmnepaTypHO-BpEMEHHBIX PEKUMOB OTBEPKIEHUS U
COrJIacoBaHMeE C MapamMeTpaMu NMPONUTKU. MoJearpoBaHe TEXHOJIOIHYEeCKUX poLeccoB. PacueT MoJieKyIsipHO-MacCOBBIX
XapaKTEPUCTUK MOJMMEPOB.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenpHas padoTa MoIpasensieTcss Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaloMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsl ayJJUTOPHOU PabOTHL. Bo BpeMs1 caMOCTOATENIbHOM PaOOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alyst CaMOCTOSITETIbHON padOThl 00y YAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ JEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3oBanus Poccuiickori ®enepanuu ot 6 anpesnst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont Penepanmm Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBeICHII "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuna BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) eiepaibHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPEe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTIO) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHE O1IEHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILTUHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs cC(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHHILTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUTMHBL (MOJIYJIs) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nuTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

SAEKTPOHHBH
Crpanuna 5 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma auctmruivasl "MeTtoapl uccaneoBanust MmarepuaioB 1 komno3uro'; 04.04.01 "Xumus'".

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY JOroBOPOB C
HpaBOO6J’[aIlaTeHHMI/I N

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

yueOHble MaTepHaibl Mry - http://www.chem.msu.ru/rus/teaching/vms.html

duznueckre MeTo bl UCCIeJOBAHMUS METAILIOB U CILIaBOB: Yuel. nocodue / JL.I'. )Kypasnes, B.U. ®unaros. - YensiOuHck:
0OYpI'Y, 2004. ? 157 c. - http://supermetalloved.narod.ru/Books/sod_fiz_met_issled_metal_i_splav.htm

OUBNYECKHUE METO/IbI KOHTPOJISI KAYECTBA MATEPUAJIOB (yu. nocobue) -
http://www.studfiles.ru/preview/3766628/

9. MeToandecKne yKa3aHHA VI 00yJaIOmMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIH

KoHcrniekTipoBaHue JeKIIUii - CJIOKHBINA BUJT By30BCKOM ayTUTOPHOU padOThl, MPEANOIaraonuil HHTEHCUBHYIO
YMCTBEHHYIO JIEATEIbHOCTh CTY/IeHTa. KOHCIEKT SIBJIsIeTCs MOJIE3HBIM TOT/1a, KOT/Ia 3alMCAHO CaMoe
CYLIECTBEHHOE U ClIeJIaHO 3TO caMUM oOy4Jarormmcst. He Hao cTpeMUThes 3amucath JOCJIOBHO BCIO JIEKIIHIO.
Takoe 'KOHCIIEKTUPOBaHUE' TIPUHOCHUT OOJTbIIIe Bpesia, YeM moJib3bl. Llenecoo6pa3Ho BHAYANE MOHITh OCHOBHYIO
MBICITb, U3/IAraeMyI0 JICKTOPOM, & 3aTeM 3amucarth ee. JKenareabHo 3aluch OCYIIECTBIIATh HA OJHOM CTPaHHIIe
JIUCTA WJIM OCTABJISIA MOJIsl, HA KOTOPBIX MO3/IHEE, PH CAMOCTOSTENIbHOM padoTe ¢ KOHCTIEKTOM, MOKHO C/ENaTh
JIOTIOJTHUTEBHBIE 3AMUCH, OTMETUTh HEMTOHSTHBIE MECTA.

KoHCIHeKT eIy JTydilie MoApa3AesATh Ha MyHKThI, COOMI0As KPACHYIO CTPOKY. DTOMY B OOJIBILON CTeNeHH
Oy/yT CIOCOOCTBOBATH BOMPOCH ILJIaHA JIEKIMH, TIPEIOkKeHHbIe MpenoaaBatessiM. Cieyet odpaniaTh BHUMaHKUE
Ha aKIICHTHI, BHIBO/IbI, KOTOPBIE JIeJIaeT JIEKTOP, OTMeUas HauboJsiee BaXKHbIE MOMEHTHI B JICKIIMOHHOM MaTepuae
3aMeYaHUsAMU 'BXHO', 'XOPOLIO 3aMIOMHUTG' U T.I. MOXKHO J€JaTh 9TO U C TIOMOIIIBIO PA3HOIIBETHBIX MAPKEPOB
WK PyYeK, OJUepKHBasi TEPMUHBI U ONpe/e/IeHHU.

[emecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpAIlleHH!, ab0peBraTyp u cuMBoJIoB. OJJHAKO MPH
JajbHeuIer paboTe ¢ KOHCIIEKTOM CHMMBOJIbI JIy4Ille 3aMEHUTh OOBIYHBIMHU CIIOBaMHU J1JIs1 OBICTPOTO 3pUTEILHOTO
BOCIIPUSITUS TEKCTA.

PaboTas Ha/l KOHCIIEKTOM JIEKIIHH, BCeria He0OX0QUMO HUCTIONb30BATh HEe TOJBKO YUeOHUK, HO U TY JIUTEpATypy,
KOTOPYIO JOMOJIHUTEILHO PEKOMEHI0BAT JIeKTOp. VIMEHHO Takasi cepbe3Hasi, KpOmoTauBasi paboTa ¢ JICKIIMOHHBIM
MaTepuaoM MO3BOJMT ITyOOKO OBJIA/IETh TEOPETUUECKUM MATEPUATIOM.

MPAKTUYCCKUC
3aHATUA

BbinonHeHre NpakTHYecKUX padoT OCYIIECTBIISAETCS HA MPAKTUUECKUX 3aHATHSAX B COOTBETCTBHH C rpadpukoM
y4e6Horo npouecca. s odecredeHust CaMoCTOSTENIbHON paboTH MpernoaaBaTessIMi pa3padaTbBAIOTCS
METOIMYECKHE YKa3aHHUs 110 BBIIOJHEHUIO PAKTHYESCKOIN pabOTHI.

Pabora ¢ urepaTypoii, ApYruMH HCTOYHHKAMU MH(POPMALHH, B T.4. JIEKTPOHHBIMH MOKET Pean30BbIBAThCS Ha
CEMHMHAPCKHX ¥ IPAKTHYECKHX 3aHATHsIX. [JaHHbIE UCTOYHMKH MH(OPMALIK MOTYT OBITh IIPEJCTABICHBI Ha
OyMaXHOM H/WJIY 3JIEKTPOHHOM HOCUTEJISIX, B TOM 4Hcie, B ceTy Internet. IIpenogasarens ¢hopMyipyeT Henb
PaboThI C JaHHBIM UCTOYHMKOM MH(MOPMAIIUH, OIpeiesisieT BpeMsl Ha IPopaboTKy JOKYMeHTa U (hopMy
OTYETHOCTH.

Camo 1 B3aMMOIIPOBEPKA BBIITOJTHEHHBIX 331aHUH Yallle MCIIOIb3YETCsl Ha CEMHUHAPCKOM, IPAKTUIECKOM 3aHSATHN
Y MMEEeT CBOEH LieJIbIo MPUOOpETeHNe TaKMX HAaBBIKOB KaK HaOJIO/ICHNE, aHAJI3 OTBETOB COKYPCHHUKOB, CBEpKa
COOCTBEHHBIX PE3YJIbTATOB C STAJTOHAMH.

Perenue nmpoGIeMHBIX ¥ CUTYallMOHHbIX 32124 UCIIOJIb3YETCs Ha JIEKIIMOHHOM, CEMUHAPCKOM, MTPAKTUYECKOM U
Jpyrux Buaax 3aHsaTuid. [IpobremHast/cutyallioHHAs 3a1a9a JOJKHA MMETh YETKYI0 (DOPMYIIMPOBKY, K HEeil
JOJIKHBI OBITh TIOCTABJICHBI BOIIPOCHL, OTBETH HAa KOTOpBIE HEOOXOAUMO HalTH M 000CHOBaTh. Kputepuu oneHku
MIPaBUJIBHOCTH PELIEHHUsI IPOOJIEMHON/CUTYAIMOHHOM 3aJa491 JOJKHBI OBITh U3BECTHBI BCEM 00YYAIOIUMCSI.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

BrinonHeHne 1a00paTOpHBIX pabOT OCYIIECTBIISIETCST HA JTAOOPATOPHBIX 3aHATUSAX B COOTBETCTBHH C IpapuKoM
yue6Horo rpouecca. [jis1 obecrieuyeHus: caMoCTOsITEbHOM paboThI pernojaBaTesiMu pa3padaThBaloTCs
METOJUYECKUE YKA3aHWsI 110 BHITIOJIHEHHIO J1JA00PaTOPHOM paboTHI.

Pabora ¢ surepartypoii, JpyruMy HCTOYHUKAMH MH(OPMAIVH, B T.4. JIEKTPOHHBIMU MOXET PEaIM30BbIBATHCS HA
CEMHHAPCKUX 3aHATUsAX. JJaHHbIE NCTOYHUKY UH(POPMALIMKA MOTYT OBITh TpeCTaBIeHbl Ha OYMaKHOM W/WITN
3JIEKTPOHHOM HOCHUTEJISIX, B TOM uMcIie, B cetd Internet. IIpenogaBarens opMynmupyer 1enb paboThl C JaHHBIM
HCTOYHUKOM MH(OPMAIHH, OIpeielisieT BpeMsl Ha IPpopadoTKy JOKYMEHTa 1 (DOpMY OTYETHOCTH.

[Ipu BHINMOHEHNHM JIAOOPATOPHBIX PabOT CTYIEHT AOJDKEH BHUMATEIbHO O3HAKOMHUTHCS C OMMCAHMEM CaMO
padoTsl 1 06opynoBaHus. CTyIEHT JOJKEH MOJTyYUTh UHCTPYKTAXK IO TEXHUKE OE30MacHOCTH NPU padboTe B
J1abopaTopuy, a Takke Mo OOIIMM MpaBUIaM MOXaPHOH U 3JIeKTPOOE30MacHOCTH.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa CTYIeHTOB BKJIIOYAET B ceOs BBIIIOJHEHUE NPAKTUIECKUX 3a1aHHUM.

ITpu BBINOITHEHUH IPAKTMYECKHX 3aJaHHUH CTYIEHT PyKOBOJCTBYETCS PABUIIAMH, M3JI0KEHHBIMU B OITHCAHUU
paboTsl (orucanue paboTHI MPEIOCTABISIETCs TperoaBaresieM MO0 B 3JIEKTPOHHOM BUJIe, JIMOO Ha TBEPAOM
HocuTelie, MO0 B YCTHOH opme). CaMOCTOATENbHO aHAIM3UPYET MOJTyYeHHbIe pe3y IbTaThl U JeaeT
COOTBETCTBYIOLIME BHIBOIBI.

CamocrosTesbHas padoTa NPOBOAATCS, 1J1s1 GoJiee ITTyOOKOro YCBOSHHS AUCLMIUIMHBL, IPHOOPETeHNSI HABBIKOB
paboTHI C IUTEPATYPOid, JOKYMEHTaMH, IEPBOMCTOYHMKAMH H T.II.

Pexomennyemasi muteparypa cooOIaeTcs nmpernojaBaTeieM Ha BBOJHBIX 3aHATHSX

CamocrosTenbHas paboTa BKJIIOYAeT 2 ITana:

1ii - opraHU3alMOHHbIN;

211 - 3aKpervieHUe U yriyOJlieHue TeOPeTHUECKUX 3HAHUM.

Ha nepBoM 3Tare CTyeHT INIaHUPYeT CBOI0 CAMOCTOSITENbHYIO padoTy,

KOTOpasi BKJIIOYAeT:

- ysACHEeHHe 3aJJaHNsI HA CAMOCTOSITENbHYIO padoTy;

- Io100p PEKOMEHOBAHHOM JINTEPaTyPh;

- COCTaBJIeHHE IIJIaHa paboThl, B KOTOPOM OIPeesIIoTCS. OCHOBHBIE ITyHKTHI

MIPEACTOSIIEH TTOATOTOBKH.

CocrapJiieHre TUIaHa JUCHUILTMHUPYET U MOBBIIAET OPraHM30BaHHOCTh B padoTe.

Bropoii aTan BKIII0YaeT HEMOCPEICTBEHHYIO IOATOTOBKY CTYIEHTA K 3aHATHIO. HaunHaTh Hajgo ¢ n3yveHus
PEKOMEH/I0BaHHOM JiuTepaTyphl. CTyJeHTaM peKOMEHIyeTCs MOIY4uTh B BuOamoTeuHo-nH(pOPMaMOHHOM
LEHTPEe MHCTUTYTA YYeOHYIO JIUTEpaTypy M0 JUCHUILIMHE, He0OX0AUMYIO It 3(pPeKTMBHOMI pabOThl Ha Bcex
BUJIAX ayJUTOPHBIX 3aHATHH, a TAKXKeE JJIs1 CAMOCTOSTEILHOM pabOTHI 10 U3YyUYEHHIO JUCLUIUIMHBL. Y CIIeHIHOe
OCBOEHHE Kypca IpearonaraeT akTHBHOE, TBOPYECKOe YJacThe CTyJeHTa yTeM IIAHOMEPHOH, TIOBCEAHEBHOM
padoTel. Borpockl TeM HEOOXOMMO U3YUHUTh 110 XPECTOMATUIHBIM UCTOUHUKAM (y4eOHUKH, YueOHbIe T0COOUs 1
Tp.), T MaTepral u3jaraercsi B Hanbosiee JOCTyHON (popMe, a 3aTeM NepexoauTh K 0ojee IITy0oKoMy
YCBOEHHIO BOIIPOCOB BRIOPAHHOM TEMBI, UCTIOJIB3YysI PEKOMEHIOBAHHYIO M MHYIO JIUTepatypy. B mponecce
HCCIIeIOBaHMUS JIMTEPATYPHBIX ICTOYHHUKOB PEKOMEHYETCSI COCTABIISATh KOHCIIEKT, Jejas BBIIUCKU C yUeTOM
TEMbl 1 METOIUYECKHX YKa3aHUII.

B mpornecce 3T0# pabOTH CTYOEHT JOJDKEH CTPEMUTHCS IOHATh M 3aIIOMHUTh OCHOBHBIE TIOJIOKECHHS
paccMaTpHBaeMOro MaTepyala, IpuMepsl, MOSICHSIOIME €ro, a TAKXe pa300paThCs B WILUTIOCTPATUBHOM
Marepuare.

B mporiecce MOATOTOBKHM K 3aHATUSAM PEKOMEHIyeTcsl B3aMMHOe 00CYKIeHHEe MaTepralia, BO BpeMsi KOTOpOro
3aKPEIUIAIOTCS 3HAHUS, a TAKXe IPUOOPETaeTCs IPAKTHKA B U3JIOKEHUU 1 Pa3bsICHEHUH MOJIyYeHHBIX 3HAHUI,
pa3BUBAETCS peyb.

3a4€T

[NoaroroBka cTy/ieHTa K 3a4eTy BKJIIOYAET B ce0s TPy dTamna:

- caMoCTOsATeNIbHAS PaboTa B TEUEHUE CEMECTPA;

- HENIOCPEICTBEHHAs [IOArOTOBKA B [JHY, MIPEIIECTBYIOIIME 3a4€Ty 110 TeMaM Kypca.

- MIOATOTOBKA K OTBETY Ha BOIIPOCHI, COJIepKallecs B OuieTax.

Jlutepatypa Aj1s HOATOTOBKH K 3a4eTy PeKOMeH[yeTcs IpenojaBareseM U ykaszaHa B DOPe. 151 HOIHOTHI
yue6HOI MH(pOPMaIMKY U ee CpaBHEeHHU I JIydllle UCIIOIb30BaTh He MeHee BYX yueOHUKOB. CTyJeHT BIpaBe cam
TIPU/IEPKUBATHCS JII0OOW M3 MIPEJICTABJICHHBIX B YUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieMe (B TOM uncIie
OTJINYHOM OT IpernoaBaTesisi), HO IpH YCJIOBUM JIOCTATOYHOM HayYHOW apryMeHTalnH.

OCHOBHBIM MCTOYHHMKOM TIOJITOTOBKH K 3a4eTy SIBJISIETCS] KOHCIIEKT JIEKIUH, Tie YUeOHbIA MaTepuas JaeTcsi B
CHCTEMaTH3UPOBAHHOM BH/JIE, OCHOBHBIE ITOJIOKEHUS €r0 AETATN3NUPYIOTCS, TIOJKPEIUISIOTCS COBPEMEHHBIMU
(bakramu 1 nH(pOpPMaIHEl, KOTOPBIE B CHITy HOBU3HBI HE BOLIUIA B OITyOJIMKOBaHHbIE ITeYaTHbIE ICTOUYHHUKU. B
XO0Jle TIOATOTOBKH K 3a4YeTy CTy/IeHTaM HeoOXOMMO oOpalath BHUIMaHUE He TOJIbKO Ha YPOBEHb 3aIIOMHUHAHUS,
HO U Ha CTEeNeHb IOHUMAHUS U3JIaraeéMbIX IIpoOJeM.

3aveT NpoBOAMTCS MO OKMJIETaM, OXBATHIBAIOIIMM BeCh NPOHAEHHBIN MaTepral. [1o okoHUaHUM OTBETa
TIperno/iaBaTesb MOKET 3aJJaTh CTY/ICHTY JIONOJIHUTESIbHbIE M YTOUHSIOIIME BONpockl. Ha moAaroroBky k oreery o
BOIIpocaM Ousieta CTyeHTy JaeTcs 30 MUHYT C MOMEHTA [IOJTyYeHUs UM OuieTa.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

HCPC‘{CHL I/IH(I)OpMaHI/IOHHI)IX TeXHOHOI‘Hﬁ, HCIIOJIb3YEMbIX ITPH OCYIECTBICHUN O6pa30BaTGHBHOI‘O nponecca 1no AMCcuuIlinHe

(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTuMeauiiHas Ay AUTOPUSL.

Crenuanu3upoBaHHasi J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

IIporpamma coctapnena B coorBetctBur ¢ TpedoBanussMu PI'OC BO u yyeOHbIM m1anoM 1o Harnpasienuo 04.04.01 "Xumvusa" u
Maructepckoi nporpamme "MIHHOBaIMOHHBIE MAaTEPUATIbI U METO/IbI MX UCCIIEIOBaHUS "

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./IB.02.03 Memoodvt uccaedosanusi Mamepuanos u KOMno3umos

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus

HpO(l)I/IJ'[b IOATrOTOBKM: MHHOBAIIMOHHBIE MaTepUaIbl U METOIBI UX UCCIIENOBAHNA
KBaJ’[I/I(bI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepaTypa:

1. JIe6yxoB, B. 1. dusuko-xuMmdeckre MeTO/IbI UcciiefoBanus : yueOHuk / B. 1. JleGyxo, A. 1. Okapa, JI. I1. [TamoyeHKoBa.
- Canxkr-IlerepOypr : JIanp, 2022. - 480 c. - ISBN 978-5-8114-1320-1. - Tekcr : anekTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211055 (nara o6pamenus: 27.01.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Cnexrpockonus IMP B oprannueckoii xumuu : [yye6Hoe nocobue] / @. X. Kapataesa, B. B. Kioukos. - Kazans :
Kazanckuit ynusepcurer, 2013 .- ; U. 1: O6mas teopus IMP. Xumuueckue casuru 'H u '*C .- 2013 .- 130 c.

3. Kaparaesa ®.X., KioukoB B.B. Cnekrpockonust IMP B oprannyeckoit xumuu. Yacts 1. - Kazans: Kazanckwii yausepcuter,
2013. - 130 c. (J71s1 CTYICHTOB ¥ aCIIMPAHTOB XUMHUYECKOTO M OHOJIOrMYecKoro (hakyabTeToB). - Tekcr : anekTponHbiid. - URL:
https://kpfu.ru/publication?p_id=68614 (gata obpamenus: 27.01.2025). - Pexxum goctyna: TONIbKO AJIsl CTYJEHTOB U
cotpyaHukoB K®Y.

4. Hocos, B. B. MexaHuka KOMIIO3UIIMOHHBIX MaTepraoB. JlabopaTtopHbie paOOThl M MPAKTUYECKUE 3aHATHS : yueOHOe
noco6ue / B. B. Hocos. - 2-e u3n., nepepad. u jnomn. - Cankt-IlerepOypr : Jlanb, 2022. - 240 c. - ISBN 978-5-8114-1496-3. -
Tekcr : anektponHbii // Jlanb : anekTpoHHO-OubIMOTeuHas cuctema. - URL: https://e.Janbook.com/book/211361 (aata
obpamenus: 27.01.2025). - Pexxum noctyna: [uist aBTOPU3. MOJIb30BATENCH.

JomnmoJHUTEILHAS IUTEpATypa:

1. Bacuibes, B. [1. AHayiuTuveckas Xumus : B 2 KH. : y4eOHUK JIJIs1 CTYIETOB BY30B, 00YYAIOIIMXCs TIO0 XUM.-TEXHOJI. Crell. /
B.I1.BacuibeB .- 2-e u3f., nepepad. u joi. - Mockga: JIpocda, 2002 .- (Beiciiee oopazoBanue) . KH.2: PU3NKO-XUMUYECKUE
MeTobl aHanu3a. - Mocksa: poda, 2002 .- 383 c.

2. Knenun, B. U. BeicokomosekyJisipHbie coeauneHus : yueOuuk / B. WM. Knenun, U. B. ®epyceHko. - 2-e 3., ucmp. -
Cankr-IlerepOypr : Jlanp, 2022. - 512 c. - ISBN 978-5-8114-1473-4. - Tekcr : aneKTpoHHSI# // JlaHb :
3JIEeKTPOHHO-OubIMoTeunas cucrema. - URL: https://e.lanbook.com/book/211184 (nata obparenust: 27.01.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. XKebentsieB, A. . Ananutudeckas Xumusi. XMMUYECKUEe METO/IbI aHau3a : yuyeOHoe mocodue / A.W. JKebenrses, A K.
Kepuocek, UL.E. Tanyts. - 2-e u3a. - Munck : Hooe 3Hanue ; Mocksa : UHOPA-M, 2023. - 542 c. - (Beicuiee oOpa3zoBaHue:
BakanaBpuar). - ISBN 978-5-16-004685-3. - Tekcr : anektponnsiid. - URL: https://znanium.ru/catalog/product/1940916 (nata
obpamenusi: 27.01.2025). - Pexxum octyna: no noAmucke.
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[Iporpamma auctmruivasl "MeTtoapl uccaneoBanust MmarepuaioB 1 komno3uro'; 04.04.01 "Xumus'".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./IB.02.03 Memoodvt uccaedosanusi Mamepuanos u KOMno3umos

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus

HpO(l)I/IJ'[b IOATrOTOBKM: MHHOBAIIMOHHBIE MaTepUaIbl U METOIBI UX UCCIIEJOBAHNUA
KBaJ’[I/I(bI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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