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1. HEJIX OCBOEHUA JUCHHUIIJINHBI

Henamu u3ydyeHus: AMCHMIINHBI «Moaudukanus NoJauMepoB» SABJIAIOTCH:
1) dbopmupoBaHue y MarucTpaHTOB IPEACTaBICHUN O MOIUGUKAIMHU CTPYKTYphl U CBOMCTB
TIOJIMMEPOB;
2) OCBOCHHME KOHICMIINN W TMPUHIMIIOB BEIOOpa MOAM(DHUKATOPOB, BIUSHHS MOIUDUIIMPYIOMIHX
areHTOB Ha TEXHOJIOTUYECKHE M SKCIUTYaTallMOHHBIC CBOWCTBA IMTOJIMMEPHBIX MaTEPHAJIOB;
3) npuoOpeTeHNe CTYACHTaMHI HaBBIKOB MO OCYIIECTBICHUIO CTPYKTYPHOU MOJU(PHUKAIINN

MOJIMMCPOB U IMPOBCACHUTIO J'Ia60paTOpHLIX HUCIIBITaHUI MOoJIy4aCMbIX MaTCpUaJIOB.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuaa «Moaudukanusi MoJTMMEPOBY» OTHOCUTCS K JUCIMIUIMHAM IO BBIOOpPY U
n3zydaercs B 1 cemectpe.

I[J'If[ YCHOCHMIHOTO OCBOCHHA JUCHUIIIIMHBI «MO}II/I(i)I/IKaIII/Iﬂ MMOJIMMEPOB» MAruCTpaHT
JIOJDKEH OCBOMTH MaTepuasl cienylomux aucuuminH: OOmas U HeopraHudeckas XUMMUS,
OpFaHI/I‘ICCKafl XUMMUA, DU3NKO-XUMHUYECKHUE METO/bI aHaJIN3a.

Jucuunnuna «Moaudukanus NoIuMepoBy SIBISETCS MPEALIECTBYIOMIEH IS CIeTyIOIIX
JUCITUITIINH: XuMusa u (1)1/131/11(21 BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/II\/II, HOJ'II/IMepBI CIICIUAJIBHOI'O
Ha3HAYEHUS.

3HaHI/I$[, IMOJTYYCHHBIC IPU HU3YUYCHUU IUCHUILIIMHBI ((MO)II/I(l)I/IKaHI/ISI MMOJIMMEPOB» MOTYT
OBITH MCIIOJIB30BaHbl MPH MPOXOKICHUU MPOU3BOACTBEHHON W MPEIAUITIOMHONW NPaKTHKH U
BBITIOJTHEHUH KYPCOBBIX U BBIITYCKHBIX KBaJTU(UKALNOHHBIX PaboT.

B pe3yabTaTre OCBOCHUA TUCHUINVIMHBI MATUCTPAHT A0J/IZKCH

3HATh:

a) KiIaccU(pUKAIMIO CTOCOO0B MOIU(PUKAIIUN TTOJTMMEPOB;

0) crmocoObl yIydIlIeHNs: CTPYKTYPbI U CBOMCTB MOJIMMEPHBIX MaTepPHaIOB HAa OCHOBE
MPOMBIIIJICHHBIX TIACTMACC TIOCPECTBOM MX MOAH(HUKAIINY;

B) XMMHMYECKYIO U (PU3UUECKYIO MOIU(DUKALUIO TIOJTUMEPOB;

I') B3aUMOCBSI3b MEXKy CIIOCOOaMU MOTU(DHUKAIIUN U PeaTM3yeMbIMA CBOWCTBaMHU.

YMmerh:

a) TMPOBOJWTH MOJIU(DUKAIIMIO MIOJTUMEPOB HA CTAIUAX CUHTE3a, MePepadOTKUA U TOTOBOTO
HU3JICIINS;

0) OCYIIECTBIATh aHAIU3 COCTOSTHHS OOBEKTOB JIEATEILHOCTH C UCITOJIH30BAaHUEM HEOOXOIUMBIX

METO/IOB U CPEJCTB UCCIICI0BAHMUS;

B) MHTEPIPETUPOBATH MOJYUYCHHBIE PE3YJIHTAThl PACUETOB U JeIaTh HEOOXOIUMBIE BHIBOIHI.

Baanern:

a) OCHOBHBIMHU crloco0aMu MOAU(UKALIUK [TOJUMEPOB;
0) MeTtogamu U MpuOOpaMH Ui U3YYEHHUS U aHAJINU3a CTPYKTYPbI U CBOMCTB MOJIUMEDPOB;



B) HAaBBIKAMH CAMOCTOSITENIbHOW Hay4YHO-MCCJIEI0BATEIbCKONW PabOThl B 00JIACTH MOTYUYCHHUS U
aHaJIN3a MOJIMMEPOB.

3. KOMIIETEHIIMU OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

[lporiecc u3ydeHUs TUCIUILIMHBI

CIEAYIONMINX KOMIETCHIIUH B COOTBETCTBUU

OCBOEHMSA JUCIUAITJIMHbI

¢ ®I'OC BO wu OIIOIT BO

HaITpaBJICHUIO IMOATOTOBKHU:

[Ipouecc

CJICAYIOMIUX KOMHCTCHHI/Iﬁ B COOTBCTCTBHUU

HU3YyUCHUA OUCHUIIAHBI

¢ ®I'OC BO wu OIIOIT BO

HaIpaBJICHUIO ITOATOTOBKU:

a) ynuBepcaiabHbIX (YK) — YK-3
0) mnpodeccuonanbusbix (IIK) - TIK-2.

HampaBlieH Ha (OpMHUPOBaHUE

HampaBieH Ha (opMupoBaHUe

QJICMCHTOB

Mo JTaHHOMY

9JICMCHTOB

o JaHHOMY

Taoauna 3.1.

Manuua CBA3HN KOMﬂeTeHHI/Iﬁ, Q)opanyeMblx Ha OCHOB€ U3YYCHUS NUCIHUIIJIHHBI
((MOI[I/I(l)I/IKaIII/Iﬂ MOJIMMEPoOB», ¢ BPEMCHHBIMHA 3TAallaMHU OCBOCHHUSA €€ COACPIKAaHUA

Kongsr Komnerennus Cemectp
KOMTIETSHITHIA W3y4YeHUS
(ProcC)

YK-3 CriocobGeH opraHu30BbIBaTh U PYKOBOAUTH pabOTOI KOMaH/IbI, 1
BbIpabaThiBasg  KOMAHIHYIO  CTpaTervio  JUis  JTOCTHKEHUS
MTOCTaBJICHHOMN LEIU

[1K-2 Cnocoben MMPOBOIUTH MaTEHTHO-UH(POPMAIIMOHHBIC 1
UCCJIEIOBaHMS B BBIOPaHHOM 00JIaCTH XMMUU WIIA CMEKHBIX HAYK

4. OFBEM JUCHUIIJIMHBI U BUJIbl YYEBHOM PABOTbHI
Taoauna 4.1.
Bup yuedHoii padoThI Bcero 1
4acoB cemMecTp
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 144 144
AyIUTOpHBIE 3aHATHS 32 32
Jlexuum 16 16




[paktuyeckue 3anarust  (I13) 16 16
CamocrosrtensHas paborta ctyaeHToB (CPC) 85 85
KonTpons 27 27

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB 1 BUJIOB YYEBHBIX

3AHATUHA
Tadauuna 5.1.
CTpyKTypa U coep:KkaHue TUCHUTNTHHBI
Buabl yueOHoi1 padoThl, BKJIOYAS DopMbl
Paznen CaAaMOCTOSITEJIbHYIO Pa0OTy CTYJI€HTOB U TeKy1Iero
Ne JAuCUMIINHEBI TPYAOEMKOCTh (B 4acax) KOHTPOJIA
n/ o Tox il C ycrneBaeMocCT
. £ UH PaKT. am. H (no
< 3aHATHUS pabora Hedensim
3 cemecmpa),
dopma
MPOMEKYTOY
HOT'0
KOHTPOJIA
1. | O6mme mnpencrasneHus o | 1 2 2 16 Tect
MoaAu(UKAITUT
2. | Xumuko- puznueckas 1 4 4 16 Tect
MoAu(UKAIUS — OJIUME-
poB
3. | ®usnyeckas (CTpyKTyp- 1 4 4 18 Tect
Hasi) MOAM(UKAIUS TOJIU-
MEpOB
4. | Moaudukarus MHOTO- 1 4 4 18 Kownrt. pabora
KOMIIOHCHTHBIMH ~ CHCTE-
MaMu
5. | Konnenmun ~ moauduka- | 1 2 2 17 Tect
IIUHM U TIPUHIAITBI BEIOO-
pa Mon(dUKaTopoB
Hroro: 16 16 85 3a4er
Ta0auna 5.2.

KOHerTI/I3aIII/IH PeE3yJbTaTOB OCBOCHHUSA TUCIHUIIJIUHBI




YK-3  Cnocoben opzanuszoevieamv u pykoeooums padomoii KOMAaHowl, 6blpadamvleasn
KOMAHOHYI0 CHpamezuio 013 00CMUICeHUs NOCMAg1eHHOIL yeau

3HaTh:  METOAbI, IPHUEMBI | YMeTb: pPYKOBOAMTH KOJI- | Biaagerb: opraHuzannoHHO-
OpraHu3aluy Mpolecca yIpas- | JIEKTUBOM, pEaJIM30BbIBAThH | YIIPABICHYECKMMU  HaBbIKa-
JICHHs, OCHOBBI IICHXOJIOTHH | HA TPAaKTUKE TMpaBwia 00- | MH; CrocobaMu M IpUEeMaMH
B3aMMOOTHOIIEHUH, CTPYKTYpPY | II€HUS B HPOPECCHOHAIb- | ICUXOJIOTNYECKOIO  B3aUMO-
MOTHMBAllUM U IICUXH-YECKOH | HOM KOJUIEKTHBE, CJIEI0BaTh | AEUCTBUS C IPYTUMHU JHOAbMU
peryasnuu MIOBEJCHUS | STUYECKUM U TPaBOBBIM | B NIPOPECCHOHATIBHOM Jies-
YeJI0BEKa, €0 EATEIbHOCTU. | HOpMaM IOBEJICHUS. TEJIBHOCTH, CIOCOOHOCTBIO K
COLMAJIbHOW aianTaliH.

IIK-2 Cnocoben npogodums nameHmHO-UHPOPMAUUOHHBLE UCCEO08AHUA 8 BbIOPAHHOIL
oonacmu Xumuu uau CMeNCHbIX HaAyK

3HaTh: MaTeHTHO-MHpOpPMA- | YMeThb: MPOBOAHUTH TOUCK Baagers: HaBBIKAMU
IUOHHBIE 0a3bl JMaHHBIX TI0 | CHIENUATU3UPOBAHHON WH- | aHalM3a u 000011IEHNA
COBpCMeHHBIM HAHOTCXHOJIO- Q)opMaupm B IIATCHTHO- p€3y.]IBTaTOB IIOUCKa cIrienua-

TUsIM U HaHOMaTepuaiam nHGOPMALIMOHHBIX  0a3ax | IM3UpPOBAaHHOW WH(pOpMaLIUU
JAHHBIX II0 COBPEMEHHBIM | U NmaTeHTHO-UH(pOpMaIu-
HAHOTEXHOJIOTUSIM W Ha- | OHHBIX 0a3ax MO0 COBpe-
HOMaTepuaiam MEHHBIM HaHOTEXHOJIOTHSIM U
HaHOMaTepuaizam

Conep:xxaHue TUCUUILTUHBI

Tema 1. O61ue npeacTaBjaeHus 0 MOAU(PUKATIUA
Lenb, 06beM U copepikanue TUCHMIUIMHBL JIuTepatypa. 3a1aun AMCLUIUIMHBI U €€ CBS3b C

Hpyrumu  aucuuniuHamu.  CTpykTypa Kypea, omnpeaeneHue mnoHstuil. OnpenerneHue
Mogudukanuu. HeoOXoauMOCTh OCYIECTBIEHUS! MOAM(DUKALNN POMBIIUIEHHBIX MOJUMEPOB.
Knaccudpukamuss  croco0oB  Moaudukanuu  MOJIUMEPHBIX  MaTEpPUANIOB IO  XapakTepy
NPOTEKAIOIUX IPOLECCOB, I10 HAMPABICHHOCTH BIUSHUS Ha CBOWMCTBA, IO JTalHOCTU
MIPOBEJIEHUS, 10 CTaIUU OCYILIECTBICHHUS.
MIOJINMEPHBIX
Tema 2. Xumuko ¢pusndeckass MogupuKaus MOJMMEpPOB

OcHOBHBIE CHIOCOOBI MPOBEACHUS XUMHUKO-(hM3ndeckod Moudukamuu. Moauduxanus
dbynakumnonanuzanuet  momumepoB.  CrocoObl (GYHKIMOHAMM3AMA — KPUCTALTHYECKUX
nonuonepunoB. Oxucnenue. TepmookucnutenbHass aAecTpykuus. PanumanuonHoe u YO-
oOnyyenue. BausHue paguanvoHHOro oOOJy4YeHHs] Ha MOJIEKYJISpPHBIE XapaKTEPUCTHKHU
nojumepoB. [Ipupona aHOMaNbHBIX I'pyNIl U UX BIMSHHE Ha cBoicTBa moiumepa. CrocoObl
JI€3aKTUBALIMM aHOMaJbHBIX rpynn. [IpuBuBKa. AreHThl CIIMBKM MOJMMEpOB. BynkaHuzanus
KayuykoB. KoopauHannoHHas ¥ CoHABHY-MOAU(PUKALINS.
Tema 3. ®uznueckasi (CTPyKTypHasi) MoAM(pUKALMS OJIUMEPOB

Cymocts  ¢usuyeckord  Monudukanuu.  CrpykrypooOpaszoBanue. Ilpuembr
3¢ pexTuBHOCTh MOMU(DHUKAIMKA TIOJUMEPOB TIPU  BBEICHHH CTPYKTypooOpa3oBaTesci.
Hanonnenne. Buasl Hanonnurteneid. CBoilicTBa HANOJHEHHBIX MOJUMEpPOB. Brusinue
XMMHUYECKOTO COCTaBa IIOBEPXHOCTH HAMOJHUTENS Ha COBMECTHUMOCTb C IIOJIUMEPOM.
CMmelenue. BiusHue rpaHUYHOTO COCTOSIHUS B IIOJIMMEP-TIOJIMMEPHBIX CUCTEMAaX Ha CBOMCTBA
MOJMMEpHOU KoMno3uilnu. [losrydenre u cBoiicTBa TEPMOAIACTOIIIACTOB HA OCHOBE IJIACTMACC
u kayaykoB. Opuenranus. [Itactudpukanus. Anruriactudpukanus. TepMudeckas 00paboTKa.
Tema 4. Moauduxkanusi MHOTOKOMIIOHEHTHBIMU CUCTEMAMU

Moaudukanys OMHaApHBIME cMecsiMi. Moaudukamnys KaydykoB OMHApHBIMH CUCTEMaMU



Ha OCHOBE MOKCHUJIOB. SIBieHHE cuHepru3mMa. MexaHu3mMbl OMHaApHON MoauduKanuu. MexaHu3m
cynepro3unui. MexaHu3M akTUBalMKh. MeXaHu3M CHHEPrH4ecKoro JeucTBus. Moauduxarus
MHOTOKOMIIOHEHTHBIMH OTXOJaMU XHMHYECKOr0 TpPOU3BOACTBA. Moaudukamus Kak crocod
WCIIOIB30BaHUS OTXOJOB TOJUMEPOB. BTOPUYHBIA MOMMATHIICH. XUMHYECKas MOIu(HUKaIus
BTOPUYHOTO TONMMATHIEHA. [waponu3 Kak cmocod yTUIM3alUU OTXOAOB  IMOJMMEPHOIO
MPOM3BOJICTBA. TepMUUYECKOE Pa3JIOKEHHE MOJMMEPOB KaK CHOCO0 YTHIIM3AIMA BTOPHUYHBIX
MOJIMMEPOB.
Tema 5. Konuenuun Mmoaupukanuy U NpMHUMIBI BbIOOpPa MOAU(HUKATOPOB

Konnenmun  monudukarnym. Konuenuus CcTpykTypHOU perymsipuzarnuu. KoHmenus
MpeANnepPexoaHoro coctosiHus. KoHIenus miacTUKamuu aMOp@HBIX MOMUMEPOB. [IpuHITUTIBI
BBIOOpa MOAM(PUKATOPOB.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOI' MU

[Ipy wW3y4eHHHM TEOpPEeTUYECKOro Kypca Ha JEKUUSAX MpeAycMaTpUBaeTcs 3aJI0KEeHHE
MaTepuaiia B BUe npe3eHTannu. OTAenbHble JEKIUH U3IaraloTcs 1Mo MPoOIeMHON TEXHOIOT HH.

Ha nexumsix ucnonp3yroTcsi B KauecTBe JEMOHCTpalloHHOro Marepuana [lepuoanueckas
cucrema snemenToB J[. . MenpeneeBa u psiJi Apyrux CripaBOYHBIX TaOJIHII.

HekoTopsle  paszmenbl  TEOPETHYECKOTO  Kypca HM3ydaloTcsd C  HCIOJIb30BaHHEM
oTepekaromiell caMOCTOSTENNFHONW pabOThl: CTYIEHTHI MOMYYaloT 3aJaHus Ha O3HAKOMJICHHE C
HOBBIM MaTEPHUAJIOM JI0 €T0 U3NI0KEHUS Ha JICKIIUAX.

ITepen ouepenHoil JneKkuMel, Kak NPABWIO, MPAKTUKYIOTCA «IETYUKH» IO MaTepHaly
Mpeapaylield JeKIUd. DTO TMO3BOJISIET OIMpPENeTUTh CTENEeHb YCBOCHHSI H3JI0KEHHOTO paHee
Matepuana. Jlns Oosee OCHOBAaTENbHOW OIIGHKH YCBOSEMOCTH TEOPETHUYECKOTO MaTepuaa
CTyIEHTAaMH UCHOJB3YIOTCS TECThl, a TaKXe TpPaJUIMOHHbIE THUCHMEHHBIE M YCTHBIC
KOHTPOJIbHBIE MEPOIIPHUATHS (KOJUTOKBUYMBI, KOHTPOJIBHBIE PAaOOTHI).

7. OPTAHU3ALIUSI CAMOCTOSITEJIbHOI PABOTBI OBYUAIOLUXCSI IO
JUCHUILIMHE (MOIY.JIIO)

7.1, Yka3aHus 1J151 00y4ar0MXCHA M0 OCBOEHHIO THCIHILIHHBI

CamocrosiTenpHas paboTa MarucTpaHnta — o0si3aTelbHas 4YacTh 00pa30BaTEIBHOTO
npoliecca, HalpaBjIeHHAs HAa Pa3BUTHE TOTOBHOCTU K NMPOGECCHOHAIBHOMY M JIMYHOCTHOMY
camMo00pa30BaHuIo,

Ha TPOEKTHUPOBAHME [ATBHEHIIEr0 00pa3oBaTEIBHOTO MapuipyTa H HpoQeCcCHOHATHHON
Kapbephl.

CamocrosTenbHas pabora oOydaromuxcs IO JUCHMIUIMHE OpraHu30BaHa Kak
COBOKYITHOCTh ayJUTOPHBIX M BHEAYIAUTOPHBIX 3aHATUH M pabOT, 00ECIEUNBAIOIINX YCIICITHOE
OCBOCHME JUCLUIUINHBL.

AyIuTOpHasi cCaMOCTOATENbHAsE padoTa OO0YYaIOUIMXCS MO AMCHUIUIMHE BBITOTHICTCS
Ha y4eOHBIX 3aHATUSAX IOJ PYKOBOACTBOM IpENoOAaBaTesid M IO €ro 3aJaHuio. AyAauTopHas
caMoCTOsTeNIbHAsT paboTa OOYyYalomMXCs BXOAWT B OOmMH 0OBEM BpEMEHH, OTBEICHHOTO
y4eOHbIM IUIAHOM Ha ayJIuTOpPHYI paboTy, M pErJIaMEHTHPYeTCsl pPaclUCaHHeM Y4eOHBIX
3aHATUN.

BHreaynuropHas camocrosiTenbHas paboTa oOydaromMxcs — IUIaHUpyeMas ydeOHas,
HAy4YHO- HCCIIEIOBATENNbCKAsA, MpaKTU4YecKas padoTa OOydJaloUIMXCs, BBIIOJHIEMAas BO
BHEAYAMTOPHOE BpeMs 110 3aJlaHUIO U MPH METOAMYECKOM PYKOBOJICTBE IpenoiaBatess, Ho 0e3
€T0 HeMOCPEICTBEHHOTO YIaCTHsl, pacliiCaHieM y4eOHBIX 3aHATHH HE PeTIIaMEeHTHPYETCS.



BHeaynuropHas caMocTosiTebHast paboTa 00yJaroIuXCcs BKIIOYAET B ceOsl:
— TIOJTOTOBKY K JICKIIASIM, JTA0OPATOPHBIM 3aHATHSIM M SK3aMCHY;
— WU3y4eHHUe y4eOHBIX MOCOOUi;
- U3y4CHHE TEOPETUYECKOTO M TPAKTHYECKOTr0 MaTepuaja I0 PEKOMEHJIOBAaHHBIM
HCTOYHUKAM;
— BBINTOJIHCHUE WHIMBHIYATbHBIX 33JJaHUMH;
— TOJTrOTOBKA K MPOMEKYTOUHOU aTTECTAI[UN B TEUYCHHE CEMECTPa;

CamocrosTensHas paboTa oOydaromuxcs ¢ y4acTHEM TIperojaBareiss B GopMe HWHOM
KOHTaKTHOW paloThl TMpeaycMaTpuBaeT TPYIIOBYID W HHIAWBHAYAIbHYIO paboTy C
o0yJaronuMucs

Y BKJIIOYAET B ceOsl:

- NPOBEICHUE WHAWBUIYAIBHBIX W TPYIIOBBIX KOHCYJIBTAIlMA IO  OTIEIbHBIM
TeMam/paszesiaM JUCIUTUINHBL;

— TpOBeIeHHE KOHCYJIbTAINN TIepe] SK3aMEHOM 10 HeOOXOMMOCTH.

Tadauuna 7.1.
Conep:kaHue caMOCTOSATEJILHON PadoThl 00yYaK0IIUXCS
WNoNo Tembl/60npochl, 8bIHOCUMbLE HA camocmoamenbHoe [K01-60 ?OPMbl
n/n usyuenue 4acoe paooniel
1. |O6ume npeacrasnenns o moxudukarmn 16 cobeceoBaHMe
2. |Xumuko- pusznyeckas Moau(UKaIus MOJIMMEPOB 16 co0ecei0BaHNE
3 dusnueckas (CTpyKTypHast) MOAU(PHUKAINS TOTUMEPOB 18 cobecemoBanue
4. Momu¢uKamys MHOrO-KOMIIOHEHTHBIMH CHCTEMAMH 18 cobeceoBanue
S.  |KoHmemmu MoaudUKa-IMM W  TPUHIUIBI  BBIOOpA 17 cobecenoBanne
MOTU(PUKATOPOB

8. OHEHOYHBIE CPEACTBA IS TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMTPOMEKYTOYHOU ATTECTALIUA

Bonpocwl ona coveceoosanusn:

=

Knaccuduxanus MeTo10B MOAM(PUKALINN TOBEPXHOCTH MOJUMEPHBIX MAaTEPUATIOB.

OcoOeHHOCTH 1a3MeHHON 00pabOTKH MOJUMEPHBIX MAaTEPUATIOB.

3. Pagmannonnoe n Y@ o0myyeHHe MOBEPXHOCTHOIO CJIOS IMOJUMEPHOTO MaTepHana.
[IpenmyiecTBa METOIOB.

4. TloBepxHOCTHas 00pabOTKa XMMUYECKHMHU peareHTaMH MMOJIMMEPHBIX MaTepUaoB.

CoBMecTHOE WIJIM TIOCIIEIOBATEIBHOE BO3JICHCTBHE XWMHUYECKUMH pEareHTaMu |

(u3nYecKUM MOJIeM Ha TIOBEPXHOCTh NMOJIMMEPHOTO MaTepHaia.

6. IlonmydeHrne TMONMMEPHBIX HAHOCTPYKTYPHBIX MEMOpaH IMpH IMOMOIIM MOBEPXHOCTHOM

Mo UK.

[NoBepxHOCTHAsT MOAM(HUKAIHS TOTUMEPOB Yepe3 MEXaHMUECKOE BOJICHCTBHE.

8. Tepmuyeckas  yCTOWYMBOCTH  IMOBEPXHOCTHO-MOIU(HUIIMPOBAHHBIX  MOJUMEPHBIX

MaTepHaIoB

N

o

~



9. IlpunaHue HOBBIX CBOICTB IMOJUMEpPHBIM MaTepHalaM IMpPU TOMOIIM [OBEPXHOCTHOM
Monudukamun. [lpusecTn mpumepsl.

10. Teopernueckue OOOCHOBAaHUS BBIOOpPa KOHKPETHOI'O TOJMMEpa H METola €ero
IIOBEPXHOCTHOW MOJU(DUKALIH.

11. TToBepXHOCTHBIE MAKPO- U HAHOCTPYKTYPHI.

12. BnussHUE  TIOBEPXHOCTHOW  MOIUQUKAIMKA  TMOJUMEPHOTO  MaTepuala Ha  €ro
ruzipopuibHble (TuAPoPOOHbIE) CBOKWCTBA

13. BiiusiHME TIOBEPXHOCTHOW MOIU(UKAIMK TIOJMMEPHOTO MaTepHaja Ha COpOIIMOHHBIC
XapaKTEPUCTHKH MTOJTUMEpa.

14, Tpubonoruveckue XapakKTePUCTUKH TTOBEPXHOCTHO-MOAU(DUIIUPOBAHHBIX TTOJIMMEPOB.

15. Anre3uoHHbIE CBOMCTBA MOBEPXHOCTHO-MOAM(PULIIMPOBAHHBIX TOJIMMEPOB.

16. BiusitHue  MOBEpXHOCTHOM ~ MOAM(UKAIMM  TOJUMEPHOTO0  Marepuaja Ha  €ro
OMOCTONKOCTB.

17. IlepciekTUBBI  MCIOJIB30BAaHUSI TOBEPXHOCTHO-MOAM(DULIMPOBAHHBIX MOJUMEPOB MU
HOJMMEPHBIX HAaHOMAaTEePHAJIOB.

18. IlpumeHeHne NoBEPXHOCTHO-MOAN(PUIIMPOBAHHBIX HAHOMATEPUAJIOB B MEUIIMHE.

Ilpumepvr mecmoguix 3a0anuit

1. Kakue u3 HIDKETIePEUHCIICHHBIX MIPU3HAKOB XapaKTePU3yIOT porecc
JETUAPOXIOPUPOBAHHUSI TTOJIMBUHIITXIIOPHIA:
A. aBTOYCKOpEHHE pEaKIni,
b. mosiBjieHne crcTeMBbI CONPSKEHHBIX CBsI3eH, B. OsSIBICHHE OKpacKH,
. u3MeHeHne IEKTPOIPOBOTHOCTH ?
1) A, b, B,I" 2) Toneko A, B, I" 3) Tonbko A, b, B 4) Toneko A, b, I’
2. KakoBa mpuuMHA TOTO, YTO PEAKIUS AIlETHJIMPOBAHUS IICIUTFOIO3BI HE HACT 10 KOHIA U
00pa3yeTcst KOMIIO3UIIMOHHO HEOTHOPOIHBII MPOTYKT?
1) HamMoNeKySAPHBINA YPPEeKT
2) koH(OpMaIIMOHHBIN P heKT
3) samemsronmii "ddext cocema”
4) pa3Has peakIMOHHAsI CTIOCOOHOCTh NMEPBUYHBIX U BTOpHYHBIX OH-Tpymm
3. Peaxmusi XJOpHpOBaHUs MOJIMATHIICHA TPOTEKAET C aBTO3aMeieHueM. Kak pacrpeneneHs
HEeMpOopearupoBaBIlINEe METHUIICHOBBIC TPYIIIHI 1O e ?
1) pasjesneHbl XJIOPUPOBAHHBIMH METHIICHOBBIMU TPYIIIIAMH;
2) pacrpeleNeHbl ClydaiiHbIM 00pa3oMm;
3) B Buc OJIOKOB UTMHOM HE MeHee 3 - 5 rpyrm
4) METWJICHOBBIC TPYIIIBI MPAKTHYECKU OTCYTCTBYIOT
4. Kak W3MEHSTCS CBOHCTBa TMOJUI(PUPHOTO BOJIOKHA, IMOJY4aeMOTO W3 STWICHIJIMKOJIS W
TepeTaneBoil KUCIOTHI, €CJIM IPU CUHTE3€ MPOBECTH YACTUUHYIO 3aMEHY TepedTaieBoi Ha
aJUMHHOBYIO KUCIOTY?
1) TOBBICHUTCS 3JACTUYHOCTD
2) TOBBICUTCSI TEPMOCTONKOCTh
3) MOBBICHTCS MTPOYHOCTD
4) yXyALIUTCS PAaCTBOPUMOCTh
5 . CuIuThIi MOMMATUIICH MOKHO TIOJYYUTh TPY HATPEBAHUU TOJUMEpPa C:
1) mepoKcUaIOM Iu-TpeT-OyTHia
2) IMKapOOHOBBIMHU KHCIOTAMHU
3) rekcaMeTHICHIUAMHUHOM
4) cepoit



Kpumepuu OUEHKU omeéema mazucmpanma npu 6blNOJIHEHUU MeCmoeblx 3a0anuil

Ouenka

TpeGoBanusi K 3HAHUAM

OTJIIMYHO

OneHka «OTIMYHOY» BBICTABISIETCSI CTYACHTY, €CJIM OH IIyOOKO U
IIPOYHO  OCBOWJI  MNPOrPaMMHBIM  MaTepuall,  HMCUEPIBIBAIOLIE,
IIOCJIEJOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO €ro H3JIaraer, yMeeT
TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOH, CBOOOIHO CIpAaBISEeTCA C
3a7a4yamMM, BOIPOCAMM M JAPYTMMH BHJIAaMH IIPUMEHCHMs 3HAHUM,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IIPU BHUIOU3MEHEHUU 3aJaHUH,
MIPAaBUIILHO OOOCHOBHIBAET NPUHSTOE PEIICHHUE.

XOpOIIIO

OneHkKa «XOpOIIO» BBICTABISAETCA CTYAEHTY, €CIM OH TBEPIO
3HaeT MaTepHaj, IPaMOTHO M IO CYIIECTBY M3JIaraeT ero, He JIoIycKast
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABHIBHO
IPUMEHSET TEOPETHUYECKUE IOJIOKEHUS NMPU PELICHUH NPaKTUYECKUX
BOIIPOCOB U 3aJ1a4, BJIaJIe€T HEOOXOAMMbIMHU HaBbIKAMU U IPUEMAMHU UX
BBINOJIHEHMUSL.

yIIOBJIETBOPUTEIH
HO

()HCHKa «YHOBHGTBOPHTGHBHO» BBICTABJIACTCA CTyﬂeHTy; cClin
OH MMEET 3HaHWs TOJBKO OCHOBHOTO XapaKTepa, HO HE YCBOMJI €ro
ueTaneﬁ, HOHYCKaeT HETOYHOCTH, HCOOCTAaTOYHO HpaBHHBHHﬁ
(OpMYIIMPOBKH, HApPYIICHUS JIOTHYECKOW ITOCIICIOBATCIIbHOCTH B
H3JI0’KEHUU IIPOrpaMMHOI0 MaTepuaia, UCIBITHIBAECT 3aTPYAHEHUS IPU
00OCHOBAHHMH OTBETA.

HCYOOBJICTBOPUTC
JBHO

OueHka «HEYIOBIETBOPUTEIBHO» BBICTABISIETCS  CTYACHTY,
KOTOpBI HE 3HAET 3HAYUTEIBbHOW YacTH IMPOrpPaMMHOr0 MaTepualia,
JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKH, UMEET 3aTPYAHECHUS [IPU OTBETE HA
BONPOCBI W OOOCHOBaHWMM OTBEeTOB. Kak mpaBmio, OICHKA
«HEYIOBJIETBOPUTEIILHO)» CTAaBUTCA CTYAEHTaM, KOTOPbIE HE MOTYT
MPOJOJKUTh ~ O0ydeHWe 03  JOTMONHHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH TUCLMILIUHE.

9. YHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIINHDBI

9.1. YueOHnas aureparypa:

a) OCHOBHASL.

1. Kpsokanosckuii B.K., Hukonaes A.®., bBypior B.B. u ap. TexHomorus mogumMepHbIX
MatepuanoB. Yueonoe nocobdue. - CII6.: LIOIT «IIpodeccus». — 2019. - 536 c.
2. MHpxaxk B.W. Tomomoruveckas cTpykTypa moiaumepoB: moHorpadus / B.M. Upxak; M-Bo
oOpa3, u Hayku Poccun, Ka3zan, Ham. uccrien. texuoin. yH-T. - Kazanp: M3a-so0 KHUT'Y, 2013 .

520 c.

3. Ilaitepc [Ix. PenukmuHr miactMace: Hayka, TEXHOJIOTHH, pakThka. M3patensctBo "HOT". —

2012 -640 c.

4. CoBpeMeHHbIE MPOOJIEMbl MOAU(PUKAIMKA TPUPOJHBIX U CHHTETUYECKUX BOJOKHUCTBIX U
IpYTUX TOJMMEPHBIX MaTepuanoB: Teopus U mpaktuka. [lon pemakuumeit Mopeiranosa A.IL,
3aukosa ['.E. YueGHoe ntocodue. U3znarenscteo "HOT". - 2012 - 446 c.




0) JAOMOJHHUTEbHAsI:

1. Knenun, B.M., ®enycenko, MB. DBbC «Jlanb» BBICOKOMOJIEKYISIPHBIE COCIMHCHHUS:
VYuebnuk. - 2-e¢ https://e.lanbook.com/reader/book/5842 w3n, ucmp. - Cnb.: W3garenbcTBO
«Jlampy. - 2013 - 512 ¢

2. llumonok, M.B. Beicokomounekynsapabie coenunenusa. bC «Znanium.com» [D1eKTPOHHBIN
pecypc]: yue6. mocobue / http://znanium.com/cataloa.php7bookin M.B. IIumonok. - MuHCK:
Bemm. mxk., 2012 - 535 c.

3. @OyskimoHanbHbIe HanmosHUTEeNU sl miactMace. DbC «Jlanpy pen. Kcantoca M.; mep. ¢
aHri., nog pen. Kynesuesa B.H. U3znatensctBo "HOT". - 2010 - 462 c.

4. T'yzees, B.B. CtpykTypa u cBoiictBa HamnonHeHHoro [IBX. - - CI16.: HOT, 2012 - 284 c.

5. bakuposa, 1.H. I'azonanonnennsie nonumepsl. - Kazans: KHUTY, 2009 - 105 c.

6. bypmuctpos, B. A. [TomuBunuaxmopuaaele kommnosunuu. - Banoso: UT'XTY, 2010 - 104 c.
7. Hazapos, B. I'. [loBepxHocTHas Mmogudukanus mnoiauMepos: moHorpadus / B.I'. Hazapos. -
MockoBckuit TocynapcTBeHHbIN yHUBepcuTeT niedatr, 2008 .-474 c.

8. Tormu6, E.M. Ilnactudukanus moispHbBIX KaydyKOB, JHHEHHBIX M CETYATHIX MOJIMMEPOB:
moHorpadwus / Kazan, roc. rexnoi. yH-T - Kazans: KHUTY, 2008 - 272 c.

9.2. UnTepHeT-pecypcehi:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayuynas snextponHas 6ubmuoreka

http://elibrary.ru/default.asp Poccuiickas HarmoHanpHast OMOIHOTEKA

http://primo.nlr.ru  http://nbmgu.ru  Dnektponnas Oubnauoreka Poccuiickoii
rocyAapCTBEHHON OMOIMOTEKH

9.3. IlporpammMHoe o0ecnieueHue

YHuBepcuter oOecnedeH HEOOXOIWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHIeMOT0 POrPaMMHOTO 00ECIIEYSHHsI, B TOM YUCJIE OTE€UYECTBEHHOTO MPOU3BOJICTBA.

Kaxxaplii o0yJarommmiicss B TEUCHUE BCEro Neproja 00ydeHuss 00eCIeYeH MHIUBHYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K OJJICKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeIbHON Cpejie
YHHBEPCHUTETAa W3 JIFOOOH TOYKH, B KOTOPOM HWMeEeTCs JOCTYn K HWH(GOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn «IHTepHEeT» Kak Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcutrer oOecmeueH CIEeIyIOMUM KOMIUIEKTOM JIMIEH3HOHHOTO TMPOTPaMMHOTO

obecrieueHus.
1. JIuneH3uoHHOE MporpaMMHOE o0ecTieueHre, uemonb3yemoe B Marl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.ITporpammusiii komimieke MMUC “Busyansnast Ctynus TectupoBanus’

1.4.AatuBupycnoe 10 Eset Nod32

1.5.CpaBouHo-nipaBoBasi cuctemMa “KoHcynbTanT”

1.6.CpaBouno-nipaBoBasi cucrema “I'apant”

Hapsmy C TpAaAUIIMOHHBIMU HU3JAHUAMH MAaruCTpaHTbl U COTPYAHHUKHU MMCIOT BO3MOXHOCTH
MOJIb30BATHCS 3JICKTPOHHBIMU IMOJIHOTCKCTOBBIMHA bazamu JaHHBIX:


https://e.lanbook.com/reader/book/5842
http://znanium.com/cataloa.php7bookin
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

Taoauna 9.1.

Ha3Banue pecypca

Ccbuika/noctyn

DnekTpoHHass OuONMoTeKka OHJaWH «EJWHOEe OKHO K
00pa30BaTEILHBIM pecypcamy

http://window.edu.ru

«O06pa3zoBatenbHbIi pecypc Poccumn»

http://school-collection.edu.ru

®denepanbHblil 00pa30BaTENbHbIN MOPTAN: YUPEKICHUS,
nporpammsl, ctanaaptel, BY3b1, tectsl EI'D, THA

http://www.edu.ru —

®denepasbHbII LEHTP UH(pOPMAIMOHHO-
obOpazoBatenbHbIX pecypcoB (DIINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYAEHTA". DnekrpoHHast
OnOIMOTEeKa TEXHMYECKOTO By3a

http://polpred.com/news

WznatensctBo  «JlaHby. DNEKTPOHHO-OMOIHOTCUHAS http://www.studentlibrary.ru -
crcTeMa

Pycckas BUpTyasibHas OuOIHOTEKA http://rvb.ru —

WznarenbctBo  «JlaHb». DNEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -
crcTemMa

ExenenenpHUK Haykum W oOpazoBanus FOra Poccum
«AxaneMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snekrponnast OubimoTeka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nbmoreynas cuctema IPRbooks

http://www.iprbookshop.ru -

DIEeKTPOHHO-CIIPABOYHAs CUCTEMA JOKYMEHTOB B cepe
obpasoBanus «Mudpopmuo»

http://www.informio.ru

WNudopmannonno-npaBoBass cucrema «KoHCyabTaHT-
TLTFOCY

CerteBasi Bepcusi, JIOCTYIIHa CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHOM cetu UHrl'yY

HNndopmannonno-npasoBas cucrema «l apanr»

CereBas Bepcusi, AOCTYIIHA CO
BCEX KOMIIbIOTEPOB B
KopriopatuBHO# cetu Uarl'Y

DnexTpoHHO-0nbanoTeuHas cucrtema «tOpaiT»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

AyauTopuu I POBECHUS 3aHATHI JICKIIMOHHOTO THIIA.

Aynuropun AJid NPOBEJEHUS 3aHATUN CEMHUHAPCKOIO TUIA, MHAUBUAYAIbHBIX U IPYMIIOBBIX
KOHCYJIbTAallMH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTECTALINN.

[Momemienust IIsI CaMOCTOSATENBHOM pabOThl, OCHAILICHHBIE KOMIIBIOTEPHON TEXHUKOM U
JOCTYIIOM K ceTH VIHTepHET, B 3JIEKTPOHHYIO HH(OPMAIIMIOHHO-00pa30BaTEIbHYIO CPEy U K

MH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

11. METOAUMYECKHE YKA3AHMUA 1JISA OBYYAIOLIUXCS
11O OCBOEHHUIO JTUCIUIIJIMHBI

TeOpeTI/I‘-IeCKI/Iﬁ MaTtcpuall HaHHOﬁ JAUCHHUIIIIMHBI B COOTBCTCTBHUHU C y‘-IC6HBIM IIJIaHOM

n3yyaercs B 1-om

o0OecreyeHa AJIEKTPOHHBIMH  Yy4€OHO-METOANYECKUMHU

cemectpe. CaMoOCTOsITeNIbHAs BHEayJIWTOpHAash paboTa MaruCTPaHTOB
pecypcamu

(cuctema  Moodle),

BO3MOKHOCTBIO O6H.I€HI/I$I MaruCTpanTa € nperogaBaTciicM IIOCPCACTBOM SHGKTpOHHOﬁ II0YThI,

noctynoMm B Internet.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

OCHOBY TEOpPETHUECKOH MOATOTOBKH IO JUCLUIUIMHE COCTAaBIAIOT JIEKIUH, KOTOpBIE
MPE/ICTABISAIOTCS CHCTEMAaTHYeCKH B COYETAaHUUM C CEMUHApPCKUMH U J1JaOOpaTOpPHBIMU
3aHATUSAMH. OCHOBHBIC YYCHHS M BIAJCHHUS OTPaOATHIBAIOTCS M 3aKPEIUIIOTCS Ha CEMUHAPCKUX
1 7a00paTOpHBIX 3aHATUAX. AYAMTOpPHBIE 3aHATHA (JEKLUM, CEMUHapbl M JabopaTOpHbIE
3aHATUSI) OOBEOUHEHBI C CaMOCTOATENBbHOM BHEAyJUTOPHOW paboTO MarucTpoB Haj
pEKOMEHAYeMON JTUTepaTypoil, a Takke 3aJaHUsIMH, KOTOpblEe BbIIAET MpenojaBaTesib U MpU
MOJITOTOBKE K J1a00paTOPHBIM 3aHATHSIM.

[Ipy u3yyeHUM AUCUMIUIMHBI MAarucTpPaHTaMU MOTYT HCIOJB30BaThCS CIEAYIOIIHE
MH(POPMAIIMOHHBIE TEXHOJIOTUN Y MHHOBAIIHOHHBIE METOIBI:

- DJIEKTPOHHBIM BapHAHT Y4eOHO-METOAMYECKOro KOMIUIEKca (C HCIOJIb30BaHUEM
cuctemsl Moodle);

- PECYPCHI 2JIEKTPOHHOH OMOINOTEUHON CUCTEMBI;
- pecypcel HTEpHET;
- MyJIFTUMEUIHAs TEXHUKA.

[IpenonaBaTenb, YNTAIOUIMI JUCHUILUINHY, BEAET YU€T MOCELUIAEMOCTH U OCYIIECTBIISET
KOHTPOJIb 3a BBIIOJHEHHEM CAMOCTOSITENbHOM paboThl. Tekymuil KOHTpOIb 3aKitoyaercs B
MOHUTOPHHTE BBITIOJHEHUSI Y4eOHOW MpOrpaMMbl JUCHUIUIMHBI Ha ayJUTOPHBIX 3aHATHIX H
OLIEHKE pa0OThl Ha MPAKTUYECKUX 3aHATHAX.



PaGowas mnporpamma guctMIUIMHBL «MoauduKanus MOJUMEpPOB» COCTaBICHA B
cootBeTcTBUM c TpeboBaHusiMu PI'OC BO no nanpasnenuto noaroroBku 04.04.01 Xumus
(YpoBeHb MarucTparypsl), YTBEP>KACHHOTO IMpHKa3oM MHHHCTEpCTBa 0Opa3oBaHUS U HAYKH
Poccuiickoit ®enepanuu ot 13 urons 2017 r. Ne 655

[Iporpammy coctaBuia:

K.X.H., JOIEHT Kadeapbl XUMHH Kutuesa JI.W.



PabGouas nporpamMma yTBEpKIACHA Ha 3aCCAaHUN Ka(be,upbl XUMHNHU

[Tpotokon 3acemanmst Ne 8 OT « 22 » ampens 2026 .

PaGouas nporpamma ogo0peHa yaeOHO-METOIUYECKIM COBETOM

XUMHUKO-OMOJIOTHYECKOTO  (haKyIbTETA

[Tpotokon 3acemanust Ne 6 OT « 28 » ampens 2026 r.

CBeieHus 0 epeyTBeP:KIEHUU NMPOrPAMMBbI HA 0YepeTHON Y4eOHbIil 1o u
perucrpanuu u3MeHeHu



YyeOHBbIi
romg

Pemenne
Kadeapbl
(Ne
MPOTOKOJIA, 1aTa)

Buecennrlie n3aMeHeHUA

IMonmuce 3aB.
Kadeapoii




