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Pabouast mporpaMma IUCHUIUIMHBI TNpeAHA3HAY€Ha IS CTYACHTOB OYHOLU
dbopmbl 00yueHus: 1o HampabieHuto noarotoBku 18.03.01 — Xumuueckas
texHoJsorus (TexHosorus u nepepaboTka MoaMMepoB), 4 cemectp, 2 Kypca.

Pabouass mporpamMma AMCHMIIMHBI COCTaBJI€HAa C ydeToM (eaepaabHOro
0o0pa30BaTeNbHOTO  CTaHJAApTa BBICHIETO 00pa3oBaHUs MO  HAMPABICHHIO
noaroroBku 18.03.01 Xwummueckast texHonorus (TexHomoruss u mnepepaboTKa
MOJINMEPOB), YTBEPKAECHHOTO MpHUKa30M MMUHHCTEpPCTBA OOpa30BAHMS M HAyKHU
Poccuiickoit ®@enepaunn ot 12 Hos0pst 2015 r. Nel327 (3apeructpupoBaHO B
Muntocte Poccun 30 Hos16pst 2015 1. Ne 39906).
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N3i0:xeHue padoyeil MporpaMm AU CHUILTHHBI
1.1. l]env u 3a0auu oceoenusi OUCYUNTIUHDL

Kypc «llonumepHble  HAHOKOMIIO3UTBDY  MPUHAIJIEKUT K  UYHUCIY
CIEIUAIM3UPOBAHHBIX ~ YYEOHBIX  JUCHMIUIMH M SBISETCS  OJHOM U3
OCHOBOTIOJIATalOIMX B IIUKJICE €CTeCTBEHHOHAyYHOM IOATOTOBKH XHWMMKOB-
TexHojoroB. OHa JIGKUT B OCHOBE OOpa30BaHMS CIEIUAIMCTOB IO OJHOMY M3
KIIFOYEBBIX  HANpaBICHUHA COBPEMEHHBIX HAHOTEXHOJOTMH — TEXHOJOTHHU
dbopMupoBaHUS W TIEPEePaOOTKH KOMITO3UIIMOHHBIX HAHOMATEPUAIOB, a TaKXKe
HCCIICIOBAHUS UX CTPYKTYPBI M XapaKTEPUCTUK M3TOTOBJICHHBIX U3 HUX W3ACTUM.

B nem wm3nararorcsa (pyHAaMeHTaJIbHbIE OCHOBBI XUMHU W (PU3MKO-XUMHUHU
MOJMMEPOB  KaK  OCHOBBI  TMOJUMEPHBIX  KOMIIO3UIIMOHHBIX  MaTepTaJioB,
HAHOCTPYKTYpPY  IOJUMEPHBIX  MaKpOMOJIEKYJ, CBOMCTBAa  IOJMMEPHBIX
MHOTOKOMITOHEHTHBIX CHUCTEM, TEPMOAMHAMUYECKHE W MOJCKYJISPHBIE OCHOBBI
ne(opMaIMOHHO-IPOYHOCTHBIX ~ XapPaKTEPUCTHUK CIIOXKHBIX IOJMMEPHBIX Tel,
cnenuuKy, BHOCUMYIO B 3TO TIOBEJICHHE HAHOJUCIEPCHOCTHIO KOMIIOHEHTOB
KOMITO3UIIMOHHBIX MaTEpPHUaJIOB.

«ITonmumepHBIE HAHOKOMITO3UTBI) pacCMaTPUBAET OOIIHE 3aKOHOMEPHOCTH
MOBEJCHUS WHAUBUAYAJBHBIX IMOJIUMEPOB U MHOTOKOMIIOHEHTHBIX ITOJUMEPHBIX
CUCTEM B 3aBHCHUMOCTH OT XapaKTePUCTHK (CTPYKTYPHBIX, pa3MEpPHBIX,
MOJICKYJISIPHBIX) COCTABJISIONIMX WX KOMIIOHEHTOB, a TaKke 3aKOHOMEPHOCTHU
dbopMupoBaHUs W IepepabOTKM  MHOTOKOMIIOHEHTHBIX  IOJHMMEPHBIX
KOMIO3UIIMOHHBIX MaTE€pUaJIOB, BKJIIOYAs HAaHOpPa3MEpHBbIC, M XapaKTePUCTUKHU
U3JEJINN U3 HUX.

Kypc «llonmuMepHble HAHOKOMIIO3UTBDY  TpeOyeT MpeaBapUTEIbHON
MOATOTOBKM CTYJACHTOB MO TaKUM JAMCIUIUIMHAM Kak oOmias, dusnyeckas,
KOJUIOMIHAsT U OpTraHUYecKass XUMUsSl U, TJIaBHBIM O0pa3oM, XUMHS U (DU3UKO-
XUMHUS BBICOKOMOJICKYJIIPHBIX COCIMHEHUH, a Takke 1o ¢usuke ((a3zoBbie u
arperaTHple COCTOSIHHMS BEIIECTBA, pEOJIOTHs, JaepopMaIlMOHHBIE CBOWMCTBA
TBEPJIOTO TEJIa U JP.) U 110 MaTeMaTHKeE.

1.2. Mecmo oucyunaunvt 6 cmpykmype OIIOII BO
JlucuuiuinHa OTHOCHUTCS K JUCHMIUIMHAM 1o BbIOOopy bmoka 1. Kypce
«IlonmumepHble  HAHOKOMIIO3UTBI»  MPEANOJAraeT IOJYYEHHE  CTyIECHTAMH
npo(ecCUOHANBbHBIX 3HAHWM, YMEHUW M HAaBBIKOB B MPOQPECCHOHAIBHON
nesteapHOoCTH. OHAa 00beIUHSAET U30paHHbIE pa3eibl OPraHUUECKON, PU3NYECKON
XUMHUH, a TakK€ OCHOBBI IepepaboTKH MOJMMEPOB, UMEIOUIMX CYIIECTBEHHOE
3HaueHue A (HOPMHUPOBAHUS  €CTECTBEHHOHAYYHOIO U MPAKTUYECKOTO
MBIILJICHUS CTIEHUATUCTOB-XUMHKOB.
1.3. Tpebosanus Kk pe3yrbmamam 0C80EHUsL COOEPHCAHUS OUCYUNTUHB]
[Ipouecc u3yueHus: AUCUUIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE DJIEMEHTOB
cienytomux komrereHuuii B coorsercteur ¢ PI'OC BO u OOII BO no nanHOoMy

HaHpaBHeHI/IIO IIOATIOTOBKU.
a) TTIKC-1.3:



CIOCOOEH aHAJIM3UPOBATH IMEPEAOBOM OMBIT B OOJACTH IMPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HIIMOHHBIX MAaTEPHUaJIOB M TEXHOJOTUU UX
MIPOM3BOJICTBA, HOBBIX TEXHOJIOTUN U TICPCIIEKTUB UX Pa3BUTHAI.

b) [IKC-2.3:

CIIOCOOCH aHaJM3MPOBAaTh IMEPEIOBOM OMBIT B 00JacTH TPOU3BOACTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3MIIMOHHBIX MAaTEPHUaIOB M TEXHOJOTUU UX
IIPOM3BOJICTBA, HOBBIX TEXHOJIOTUN U TIEPCIIEKTUB WX PA3BHUTHAL.

B pe3yibTarte uydyeHusi JMCUMILUINHBI CTYIEHT J0JI/KEH:
HMETh MIPEJICTABJICHHUE: 00 OCHOBax XUMHUH n (bU3HKO-XUMUN
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEGHWM, WX CTPYKTYpbl W  TIOBEACHHS B
KOHJICHCUPOBAHHOM M JIPYTUX COCTOSIHHSX, 00 OCHOBHBIX MPHUHITUIIAX Pa3pabOTKH
HOBBIX IIOJIMMEPHBIX MAaTEpUaJoOB, OO0JACTSIX TMPUMEHEHHs H  CIIoco0ax
nepepaboTKH  MOJUMEPHBIX  MaTepUalioB, OCOOEHHOCTEH HAHOJMCIEPCHBIX
HaIlOJIHUTEIEH U HAHOCTPYKTYPUPOBAHHBIX IMOJTUMEPHBIX CUCTEM;
3HaTh: OCOOCHHOCTH MEXaHMYECKOTO U TEPMOMEXaHHMYECKOIO TOBEACHUS
MOJMMEPHBIX TeJl W HANOJHEHHBIX IOJUMEPHBIX cHCTeM. OCHOBHBIE THIIBI
HaroJHuTeNned W (YHKIMOHAIBHBIX 100aBOK. CTpOEGHHME M CBOMCTBA CIOHMCTBIX
ATFOMOCHJIMKATOB, HAHOJMCIIEPCHBIX (HOPM YIJIEpoJia, APYTHMX HAHOIUCIICPCHBIX
BemecTB. CriocoObl COBMEIEHUS HAIIOJTHUTEICH ¢ TOJIMMEPOM U (OopMHpOBaHUS
HaHoKoMmIo3uTa. CrocoObl mepepaboTKi HAHOKOMIIO3WUITMOHHBIX MAaTepHajioB B
W3IEIINS;

YMETb: HPOBOOUMb IKCHEPUMEHMbL TIO U3YUEHUIO (PHU3UKO-MEXAHUUYECKUX CBOMCTB
KOMITO3UIIMOHHBIX MaTEPUAJIOB;

AHAIU3UPO8amMs MPOLECCHl, MPOUCXOASIIME MPU B3aUMOJCHUCTBUMU IOJIUMEPOB C
HaHOJIMCIIEPCHBIMU HAIOJIHUTEIISIMH, XUMHUYECKOU MOAU(PUKAIIH
AJTFOMOCHUJIMKATOB U YIJIEPOAHBIX MAaTEPUAIIOB;

06nademsv HABbIKAMU TIPUMEHEHHS] OCHOBHBIX METOJIOB CHUHTE3a, aHaiu3a |
nepepadoTKU MOJIUMEPOB, TUCTIEPCHBIX HAMOIHUTENIECH U HAHOKOMITO3UTOB
COBOKYIHOCTh YKa3aHHBIX NIPEACTABICHUN, 3HAHUI, YMEHHUI U HaBBIKOB OTPAXKaeT
BBILLICTIPUBEICHHBIC TpeOOBaHUs rOCyAapCTBEHHBIX o0pa3zoBaTeIbHbIX
CTaHIAPTOB.

1.4. Cooepoicanue u cmpykmypa OUCYUniuHsl
Tabnuya 1. Codepoicanue pazoenos OUCYUNIUHbL

o JKaHU J1a dopmbl
gasae Haumenosanue Conep € pasjie TG?(I;/HIGFO
asnesaa
ja pasi KOHTPOJIS
1 Brenenue [Tpeamet u coJiepkaHue kypca | P,K, T
«HOJII/IMepHBIe HAHOKOMIIO3UTED). Ero
OCHOBHBIC pas;lenm. 3H3‘I€HI/IC

COBPEMEHHBIX MOJMMEPHBIX MAaTEPUAJIOB B
TEXHHUKE U TEXHOJIOTUU. PoJib mosmmmepHsbIX
MaTE€pUAJIOB B CTAHOBJIIEHUN MaTEPUAIbHON
M JOyXOBHOW KYJBTYpPbl YEJIOBEYECTBA.




OCHOBHBIE TUIIBI TOJTUMEPHBIX MAaTEPUAIIOB
— BJIaCTOMEPHI U MIACTUKH, TEPMOILIACTHI
u peakroractel. OCHOBBI TEXHOJIOTHH
nepepadOTKU MOJMMEPHBIX MaTEPUAJIOB.

OCHOBBI
XUMHHU U
buzuko-
xumua BMC

BMC kak 0co0oe BBICOKOOPTaHHW30BaHHOE
(HU3KORHTPOIHITHOE) COCTOSIHUE BEILIECTBRA.
MakpoMoJieKysipHasi TEOpHsl CTPOEHUsS
BMC. OcoOeHHoCcTH CTpOEHUS
MaKpPOMOJIEKYL. MonekynspHbie
XapaKTEPUCTUKHU MOJIUMEPOB U UX BIIHSHHUE
Ha XapaKTEPUCTHKU MIPOU3BOAHBIX
IIOJINMEPHBIX MaTEpUAJIOB. MeTtonbl
UCCJIEIOBAHHUS IIOJINMEPOB KaK
XUMHUYECKUX BELIECTB. PactBOpBI
IIOJINMEPOB. [Tonmmepsl B
KOHJICHCUPOBAHHOM COCTOSIHUM.

P,K, T, JI3

Mexanuka "
TepMOMEXa-
HHUKa
MOJIMMEPOB

dazoBble, arperaTHble M  (hU3MUECKUE
COCTOSIHUS MTOJIMMEPHBIX TEI.
JedbopMalimOHHO-IPOYHOCTHBIE ~ CBOMCTBA
MOJIMMEPHBIX TeN B aMmop¢HO-
KPUCTAJUIMYECKOM,  CTEKJIOO0pazHOM H
BBICOKOXJIACTHYECKOM COCTOSIHUU.
MonekynspHple MEXaHU3MBI YOPYTOCTH H
BBICOKODJIACTUYHOCTU.  Mogmenu  BA3KO-
YOPYTOro IIOBEACHUSA ITOJIMMEPHBIX TeEll.
MexaHudeckuii, JMHAMUYECKMU  MeXa-
HUYECKHUM U TEPMOMEXAHWYECKUM aHaJIU3
[IOJIMMEPOB. PernakcalmoHHbIE SIBICHUS B
NOJINMEPAx, MPUHLWAI  TEMIIEpaTypHO-
BPEMEHHOMN cymnep-no3unuu. Paspymenue
ITOJIMMEPHBIX Tell. Teopernueckas,
MaKCHUMAJIBHO NOCTHU-KUMasI U
TEXHHYECKas  MPOYHOCTb, BA3ZKOE U
Xpynkoe paspyiienue, reopun ['puddurca,
OpoBaHa, TepMOQIIYKTY-allMOHHAS,
penaKcaluuoHHasl. B3aumMocBs3b
MOJIEKYJIIPHBIX XapaKTe-pUCTHK,
MaKpPOCKOIIMYECKUX MEXaHU-YECKUX
CBOMCTB 51 AKCILTYyaTallMOHHBIX
XapaKTEPUCTHK NOJUMEPHBIX MaTepU-AJIOB.

K, T, 13

JncrnepcHo-
HaIOJHECHHBIC
MOJIUMEPHBIC
MaTepUabl

OCHOBHBIE ~ NPUHUMUIIBI  PETYJIMPOBAHUS
CBONCTB MOJIMMEPHBIX MaTepuaoB
HarnoysiHeHueM. Tumnbl U QyHKIMH-OHATBHOE
Ha3HaueHue HanosiHutened. OcoOeHHOCTH
MEXAHUYECKUX  CBOWMCTB  JIUCIIEPCHO-

K, T, 13




HAITOJJHCHHBIX ITOJIUMEPOB.

JnuaHoBonokonHele IIKM Ha ocHOBe
peakroruiactoB (ITKM, crekno-niactukn).
[Tomumepubie | Hanomarepuasi. Hanocrpykrypu- | K, T, JI3
HaHOMATe- pOBaHHBIE CHUCTeMBI. HaHomucmepcHoe
pHUaTbl COCTOSIHME BellecTBa. MeTOAbl HCCIeNO-
BaHWsS  HAHOAWCICPCHBIX,  HAHOHAMOJI-
HEHHBIX W  HAHOCTPYKTYPHPOBAaHHBIX
marepuanoB. PactpoBas  anekTpoHHas
MUKpPOCKOIUSA, 30HAOBas CKaHUPYIOIAs
MUKpPOCKOIUA. MeTo/ibl, OCHOBaHHbIE Ha
PEHTI€HOBCKOM U(pakinm.
Martepuanel | COBMECTUMOCTh M CMEIICHHE MOJIU-MepoB, | P, K, T
Ha OCHOBE | TOMOTE€HHbIE ¥  TE€TEPOTEHHBIE CMECH
CUCTEM, MOJIUMEPOB,  TEPMOIWHAMUKA  CMECEH
COJEPIKAIINX | IOJUMEPOB. CTpyKTypH-pOBaHHBIC
HECKOJIBKO MTOJIUMEP-TIOJITUMEPHBIC
IIOJINMEPOB CUCTEMBI. In situ KOMIIO3UTHI, B3aNMO-
MTPOHMUKAIONINE TTOJIMMEPHBIC CETKH.
Crnouctsie Xumuyeckuit  cocraB, crtpoenume wu | K, T,JI3
ATIOMOCWJIUK | OCHOBHBIE XapaKTEPUCTUKH TPUPOIHBIX
aThl Kak | allOMOCUJIMKATOB (HaHOTIHH).
HaHoMaTepua | JlucrieprupoBaHue — adlOMOCWIIMKATa B
JIbI MoJMMEpHON  Martpuue. HHrepkamanus,
skchonmarusa.  XUMHYECKas  MOauQH-
Kaus  amoMocuinkaroB.  [lonmmepusa-
IIMOHHOE  HAMOJHEHWE  KaK  METOJ
dbopMHupOBaHHUS HaHOKOMITO3UTOB.
CynepKOHIIEHTPATHl U MacTep-0aTym.
CaoiicTBa Mexanndyeckue — cBolictBa  HaHokowmio- | K, T, JI3
MOJIUMEPHBIX | 3UTOB, coJiepKaIInux HAHOTJINHBI.
HAHOKOMIIO- | 3aBHCHMOCTh MEXAHHYECKUX CBOWCTB OT
3UTOB Ha | yCIIOBUWA  COBMENICHHS  TOJIUMEpPA  C
OCHOBE HAaHOMATEPHAJIOM. XUMHUYECKHE u
CJIOUCTBIX TEPMOXUMUYECKHE CBOMCTBA HaHO-
ATFOMOCWJIMK | KOMIO3UTOB. [IpoHuIaeMmocts, 0aprep-Hbie
aToB XapaKTEPUCTUKH  HAHOKOMIIO3MTOB  Ha
OCHOBE HaHOTIJIVH. [Ipobnema
M0’Kapo0e30MacHOCTH MOJIMMEPHBIX
MarepuanoB. OTHE3alIMTHBIC CBOWCTBA
amoMocmmkaToB.  CBOWMCTBAa  MOBEpX-
HOCTH  TOJIUMEPHBIX  HAHOKOMIIO3UTOB.
[Ipobiiema  BTOpUYHOM  mepepabOTKH

IMOJIMMCEPHBIX MATCPHUAJIOB.




9 Hanomucnepc | @ymiepensi, JIETOHAIMOHHBIE mauo- | K, PK, T, JI3
Hble (OPMBI | aTMa3bl M YIJIEPOJHBIE HAHOTPYOKH Kak
yriaepojaa QJIJIOTPOITHEIC bopMBI yriaepoa.

Kommounneii rpadur. CrmocoObl cuHTE3a
GyIepeHoB W YTIACPOAHBIX HAHO-TPYOOK.
XUMUYECKUE U DIEKTPOHHBIC CBOMCTBa
GbyIIepOonTHBIX dbopm yraeposa.
MexaHW4YecKue  CBOWCTBA  €IMHUYHBIX
HaHOTPYOOK.

10 [MomumepHbie | OCOOEHHOCTH TMOJMMEPHBIX Matepuaios, | K, PK, T, JI3
HaHOMAaTepHa | HAITOJIHCHHBIX YTIIEPOJIOM. Caxe-

JbI HA OCHOBE | HAIIOJTHEHHBIC  TMOJIUMEPBL.  YTJIEPOJTHOE

HAHOJUCIIEPC | BOJOKHO W YIJICTUIACTUKUA. MeXaHWYecKue

HOTO u IIEKTPUICCKUE CBOWCTBA

yriaepoaa HAHOKOMITO3UTOB HAa OCHOBE YTJIE-POIHBIX
HAHOTPYOOK. AHTHUCTaTHUYECKHE
MaTepUaIbl. CriocoOmI BBEJICHUS
HAHOTPYOOK B TIOJIUMED.

11 [Tpoune Heopraanueckue npuponnsie HaHoTpyOkw, | K, PK, T
MOJIMMEPHBIC | HAHOUCIICPCHBIN JTUOKCHT TUTaHa,
HaHOMAaTepHa | HAHOJMCIICPCHBIC METAUIbl B KauyeCTBE
JIBI HATIOJTHUTEIICH TUTSI HOJIUMEPHBIX

MaTepuaaoB. I[loguMMepHble HAHOIUICHKH,
MOKPBITUS W TIOBEPXHOCTHBIC  CIIOM.
[TomumepHbIe HaHOMAaTEPHAIIBI B
meaummae.  CpencTBa  HampaBJICHHOM
JIOCTaBKH JIEKAPCTBEHHBIX MPEMapaTOB.
[ToruMepsl ¢ CHUCTEMOH  CONPSDKEHUS.
[TonmynmpoBOHUKOBBIE ~ MaTepuajbl  Ha
OCHOBE  TOJUMEPOB C  COOCTBEHHOU
MIPOBOAUMOCTBIO. [TonmumepHbIie
MaTepUajbl B aKKyMYJISTOPHOW TEXHUKE W
TOTUTMBHBIX JJICMEHTaX.

12 [TpoGnemsr DKOHOMUYECKUE u skosornueckue | K, PK, T
BHEJIPCHUS aCTeKThl ~ NMPUMCHCHHS ~ HAHOKOMIIO3H-
MOJIMMEPHBIX | [IMOHHBIX  TOJUMEPHBIX  MaTEepHAJIOB.
HaHomatepua | TpeboBanusi ~ 6e30mac-HOCTH,  OXpaHbI
JIOB Tpyda W KyJbTYpbl IPOU3BOJICTBA IIPH

paboTe ¢ HaHOMaTepUaIaMHu.

B rpade 4 npuBonmarcs ruiaHupyemble (OpMBI TEKYIIEro KOHTPOJS: 3alluTa
nabopatopHoil pabotsl (JIP), BeimonHenue kypcosoro npoekrta (KII), kypcosoit padotsr (KP),
pacuetHo-Tpaduueckoro 3amanus (PI'3), nomamnuero 3ananus (/13) manucanue pedepara (P),
acce (D), komnokBuyM (K), pydexnsiii kouTpoib (PK), tectuposanue (T) u T.x1.



CTpyKTypa AU CHUNLTHHBI
Tabnuya 2. Obwas mpyooemkocms OUCYUNIUHBL cocmaesisiem 4 3auem.

eounuyvl (144 u.)

Bug paGoTsr TpynoeMKOCTb, 4HaCOB
4 cemecTp Bcero
O01mas Tpy10eMKOCThb (B 4acax) 144 144
Konmaxmmuasa paboma (6 uacax): 34 34
Jlexyuonnwie 3anamus (J1) 34 34

IIpakmuueckue u cemunapckue 3auamus (113) - -

Jlabopamopuvie pabomut (JIP) - -

Camocmoamenvnasa paboma (8 uacax): 66 66

Pacuetno-rpaduueckoe 3ananue (P1°3) - -

Pedepar (P) - -

Occe () - -

Kontpoasnas padota (K) - _

CamMocTosITeIbHOE U3yUeHUE Pa3/IeoB/TeM 66 66

Kypcogas pabota (KP)/Kypcosoii npoekt (KII) - -

Buja npome:xxyTo4yHoii arrecTanuu (3K3amMeH) 5 5

Tabauya 3. Jlekyuonuwvie 3ansamuu

Ne
n/n | Tema
OcHOBHBIE TIOHSATHUS U BONPOCHI XUMUU U (PU3HKHU MOIUMEPOB. OCHOBHBIC
1 METO/bI MOJIYYEHUS BBICOKOMOJIEKYJIIPHBIX COETMHEHU.
2 TepMuyeckne 1 MEXaHUYECKUE CBOMCTBA MOJMMEPOB
3 JICriepCHOHAIIOJIHEHHBIE [TOJTMMEPHBIE MaTEPHAIbI
4 Hanoxomno3zutel. OcHOBHBIE TOHATHS. [[pruMeHeHue.
5 Hanoxomno3uTtHbie MaTepuraibl HA OCHOBE MOJMMEPHBIX CMECEN
6 Hanoxomno3uTtHele NOJMMEpPHBIE MaTepuaibl HAa OCHOBE CIIOUCTBIX
CUJIMKATOB.
7 HaHOKOMITO3UTHBIE MOJIMMEPHBIE MaTepuajibl Ha OCHOBE Pa3IMYHBIX (POpM
yriaepoaa
g KOMMNO3UTHBIE MOJMMEPHBIE MATEpHUAIBl HAa OCHOBE HAHOAMCIEPCHOTO
yriaepoaa
9 KoMITO3UTHBIE TOJMMEPHBIE MAaTEpPUAIBI HA OCHOBE HAHOJMCIEPCHBIX
100aBOK MPUPOTHOTO MPOUCXOKIACHHUS
10 [lepcneKTUBBI ~ HCHOJIB30BAaHUSI ~ HAHOMATEPUAJIOB B COBPEMEHHOM
IMPOMBINIJIEHHOCTH U TEXHUKE
7 [TpoOnemMbl BHEApEHNUS MOTMMEPHBIX HAHOMATEPUAJIOB




Tabauya 4. Jlabopamopmsie pabomoi

No

e HanmenoBanwme mabopaTopHBIX padboT

BerynurensHoe 3aHsTHE. MHCTpyKTax 10 TEXHUKE O€30IMacHOCTH.
1 OcCHOBHBIC TpaBWJa MPOBEACHUS (DU3UKO-XHUMUYECKHX HW3MEPEHUH U
00pabOTKHU UX Pe3yIbTaTOB.

[lomy4yeHne KOMIIO3UTOB Ha OCHOBE CMeECEH IOJIMMEPOB METOAOM
DKCTPY3UHU

[Toyyenue opranoMouUIUPOBAHHON TITHHBI

HpI/IFOTOBJIeHI/IG CYIICPKOHICHTPATOB Ha OCHOBC HOJ'II/IOJ'IC(i)I/IHOB u
MOHTMOPHUJUIOHHUTA MCTOJOM 3KCTPY3HUHU

HOHy‘-ICHI/IC HAaHOKOMIIO3UTAd HAa OCHOBC OPI'aHOIJIMHLBI U ITIOJINMMCPOB

[TommyyeHre HAaHOKOMITO3UTOB HA OCHOBE YIJIEPO/I-HBIX HAHOMATEPHUAJIOB

HsroToBneHue 06pa3u0B Ha OCHOBC IIOJIMMCPHBIX HAHOKOMIIO3UTOB
JJUTBEM 11O AaBJICHUCM

N (N B~ (W]

OnpeﬂeneHHe INIPOYHOCTH W  YIMHCHHUA  HAHOKOM-IIO3HUTOB Ipu
PaCTAKCHUHU

OHpGI[CJIGHI/Ie MOOYJIA YIIPYI'OCTH HAHOKOMIIO3HUTOB
ITPpHU paCTAKCHUN

Onpenenenue yaapHOn BA3KOCTH TTOJIMMEPHBIX
HaHOKOMITO3HTOB

10

OHpGI[eJ'ICHI/IC MMOKa3aTcJIsl TCKYUYCCTH pacIljiaBa
IOJIUMCPHBIX KOMITIO3UTOB

11

OnpeneneHue TJIOTHOCTH MPECCOBAHHBIX WM JIUTHIX TOJUMEPHBIX
MaTepraioB

12

13 Onpenenenue TBepJOCTH HAHOKOMIIO3UTOB

Tabauya 6. Camocmosimenvroe uzyyeHue pazoenos OUCYUnIuHbl

No | Borrpochl, BEIHOCHUMBIE HA CAMOCTOSITEJIBHOE U3YUECHUE
/11

1 [TonumepHbie MaTtepuasibl B MeaulnHe. CpeacTBa HAIMPABICHHONW JOCTaBKU
JIEKAPCTBEHHBIX MPENAPATOB, OCHOBAHHBIE HA MOJICKYJISIPHON

2 [TonumepHble MaTepuansl B MeauuuHe. CpencTBa HaAIpaBICHHON JIOCTABKU
JIEKAPCTBEHHBIX ITPENAPATOB, OCHOBAHHBIE HA MOJICKYJISIPHOU

3 Kunkokpucraummyeckue noauMepsl. KoMImo3uTHele MaTeprualibl HA OCHOBE
KK nonumepon

1.5. Oyenounvie cpedcmea 01 meKyujeco KOHMPOJS YCNeBaemMocmu u
NPOMEINCYMOYHOU ammecmayuu

OueHka pe3yJabTaTOB CaMOCTOATENbHOM paOOThl OpraHuM3yercs Kak
€IMHCTBO JIBYX (POPM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IPEMOaBaTesl.
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CaMOKOHTpOJIb ~ 3aBUCUT OT  OINpPEACIICHHBIX  KAauyecTB  JIMYHOCTH,
OTBETCTBEHHOCTH 3a pe3yJbTaThl CBOEr0 OOYy4Y€HHS, 3aMHTEPECOBAHHOCTH B
MOJIOKUTEIIBHON OLIEHKE CBOErO TPyJa, MaTepUANbHBIX U MOPAJIbHBIX CTHUMYJIOB,
OT TOTO HACKOJbKO OOy4Yaemblii MOTHUBUPOBAH B JOCTH)KCHHHM HAMIYYIIUX
pe3ynbTaToB. 3a/1aua npernogaBaTessi COCTOUT B TOM, UTOOBI CO3/1aTh yCIOBUS JJIs
BBITIOJTHEHUS CaMOCTOSITEIbHON pPaboThl (yueOHO-METOUYECKOoe OOeCIeUeHHE),
MPaBUJIBHO MCIOJIB30BATh PA3JIMYHBIE CTUMYJIBI JUJISl peaiu3alliid ATOW padoThI
(pedTrHrOBasi cHCTEMa), MOBBIMIATH €€ 3HAYMMOCTh U TPAaMOTHO OCYILIECTBIISATH
KOHTPOJIb CAMOCTOSITEILHOM JEATENbHOCTU CTyAeHTa ((DOHT OIIEHOUYHBIX CPEJCTB).

CpenctBa ((hoHI OIEHOYHBIX CPEACTB) OICHKM TEKYIIEH yCIeBAEMOCTH H
IPOMEKYTOUYHOM aTTECTAallMM CTYACHTOB IO HWTOraM OCBOEHHUS JIHCLMILIAHBI
«ITommepHusie HaHOKOMIIO3UTBD» IIPEACTABIIAIOT coOon KOMILJIEKT
KOHTPOJIMPYIOIIHNX MAaTEPUAJIOB CIEAYIOIIHUX BUIOB:

e [I[porpammuble  BOmpockl — camonoAroToBkH. llpencraBmsitor  coOoif
KOPOTKHE 3aJjaHusi B TECTOBOM Buie (Bompoc-oTBeT). [IpoBepsrorcs 3HaHUSA
TEKYyIIEero MaTepuana: ypaBHEeHuUs, (OPMYIHUPOBKU 3aKOHOB, OCHOBHBIE MOHATHUS U
onpenaeneHus. CaMocTosTenbHbIE PA0OTHI IPOBOAATCS HA MPAKTUUYECKUX 3aHATHUAX
B TeueHue 5-10 MuHyT.

e Boripocel k koymokBuyMaM. IlpencraBisitor coOoil 3amaHus O TeMam
Kypca. IIpoBepstoTcsi 3HAaHHMSI TEOPETUUECKOTO JEKUMOHHOTO MaTepHalia, TEM,
BBIHECEHHBIX Ha CaMOCTOSITEIbHYIO MPOPAaOOTKY, 3HAHUS U MOHHMAaHHE METOOB
nepepaboTK MOJIMMEpPOB, YMEHHUS TNPUMEHATh TEOPETUYECKUE 3HAHUA IS
KOHKPETHBIX  TEXHOJOTMYECKHX  IporeccoB. Onpocbl  MpoBOAATCS — Ha
71a00paTOPHBIX 3aHATHSIX.

e Borpock! k nabopatopHeiM paboTtam. [IpeacTaBisdioT nepedyeHb BOIPOCOB
Mo KOHKpeTHOW jabopatopHoil pabote. IIpoBepsieTcss cTeneHb YCBOCHUS
TEOPETUYECKNX M TMPAKTUYECKUX 3HAHUHM, MPHOOPETEHHBIX YMEHHH Ha
pPENpPOAYKTUBHOM H MPOTYKTUBHOM YPOBHE.

Pa3paGoTanHbple KOHTPOJUPYIOIIME MaTepHAbl IMO3BOJSIOT  OLICHHUTH
CTENEHb YCBOEHHUS TEOPETHUECKUX M MNPAKTUYECKUX 3HAHUN, MPUOOpPETEHHBIE
YMEHHsI M BJaJCHWE ONBITOM Ha PENPOIYKTUBHOM YPOBHE, KOTHUTHBHBIC
(mo3HaBaTeIbHBIE) YMEHUA Ha NPOAYKTUBHOM YPOBHE, M CIOCOOCTBYIOT
dbopmupoBaHni0  MPOPECCHOHANBHBIX U OOMIEKYJIBTYPHBIX  KOMIICTCHIIHIMA
CTYJEHTOB.

Ipumepnbwiii nepeuerv 60nPOCO8 OISk NPOMENCYMOUHOU Ammecmayuu
1 konmponvhas mouxa
1. Makpowmouekyinsipaas Teopus ctpoenns BMC.

2. Oco0eHHOCTH CTPOEHUSI MAaKPOMOJIEKYI.

3. MonekynspHble XapaKTEepUCTUKH TOJMMEPOB U UX BIMSHUE Ha XapAKTEPUCTUKH
MPOU3BOIHBIX MOJUMEPHBIX MATEPUAIIOB.

3. PacTBOpBI MOIMMEPOB.

4. Tlonumepsl B KOHJIEHCUPOBAHHOM COCTOSTHUU.

5. ®a3oBble, arperatibie U U3NYECKUE COCTOSHUS MOJMMEPHBIX TEJl.

6. JledbopMalliOHHO-TIPOYHOCTHBIE CBOMCTBAa TMOJUMEPHBIX Ted B amMop(dHO-
KPUCTAJUIMYECKOM, CTEKJIO00Pa3HOM U BBICOKOZJIACTUYECKOM COCTOSIHUM.
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6. MonekynsipHble MEXaHU3MbI YIIPYTOCTH U BBICOKOAJIACTUYHOCTH.

7. Moaenu BA3KOYIIPYTroro NOBEAECHUS MOTUMEPHBIX TEIL.

8. MexaHn4YeCKUM, TMHAMUYECKUI MEXaHUYECKU aHaJIU3 MOJIUMEPOB.
9. TepMOMeEXaHUYECKUI aHAIIA3 TTOJIUMEPOB.

10. PenakcaniuoHHbIE ABIEHUS B MOJUMEPAX, TPUHIUII TEMIIEPATYPHO-BPEMEHHOM
CYNEPHO3ULIHH.

11. Pa3pylieHre noamMepHBbIX Tell.

12.  B3auMoOCBS3b  MOJIEKYJSPHBIX  XapaKTEPUCTHUK,  MAKPOCKOIMHMYECKHUX
MEXAHUYECKUX CBOMCTB W JKCIUTYaTAllHOHHBIX XAPAKTEPHUCTUK MOJUMEPHBIX
MaTEPUAIIOB.

13. OcHOBHBIE TNPUHIMIBLI PETYJIUPOBAHUS CBOWCTB MOJHUMEPHBIX MaTepUaTIOB
HAMOJIHEHUEM.

14. Tunsl 1 GyHKIMOHATBFHOE HA3HAYEHUE HATIOJHUTENEH.

15. OcoOeHHOCTH MEXaHUYECKUX CBOMCTB JIUCIIEPCHO-HAIOJHEHHBIX MOJMMEPOB.

16. JInTMHHOBOJOKOHHBIE MOJUMEPHBIE KOMIIO3UIIMOHHBIE MaTepuaabl HA OCHOBE
PEaKTOILIACTOB.

17. Hanomarepuansl.

18. HaHOCTpYyKTYpUPOBaHHBIE CUCTEMBI.

19. HanoaucnepcHOE COCTOSIHUE BEIIECTBA.

20. Merongpl  UCCNENOBaHHMS  HAHOJIWUCIEPCHBIX, HAHOHANOJHEHHBIX U
HAHOCTPYKTYPUPOBAHHBIX MAaTCPUAIIOB.

21. PactpoBas  SIEKTpOHHAasT  MHUKDPOCKOIHWS, 30HAOBas  CKaHUPYHOIIAs
MHKPOCKOTIHA.

22. MeTtojbl, OCHOBaHHBIE HAa PEHTTC€HOBCKON TU(]paKIuu.

2 KOHMPOALHASA MOYKA

1. CoBMECTUMOCTD ¥ CMEILIEHHUE MOJIUMEPOB.

2. 'oMOreHHbI€ U TETEPOrE€HHBIE CMECH ITOJTUMEPOB.

3. TepMoauHaMuKa cMecel OJIMMEPOB.

4. CTpyKTypUpPOBaHHbIE TOJIUMEP-MIOJIUMEPHBIE CUCTEMBI.

5. In situ KOMIIO3UTBI, B3aUMOIPOHUKAIOLINE MOJTUMEPHBIE CETKH.

6. XMMHMYECKHIl COCTaB, CTPOCHHUE M OCHOBHBIE XapPAKTEPUCTUKH HPUPOJIHBIX

ATFOMOCHJIUKATOB (HAHOTJIMH).

. AucneprupoBaHre aqrOMOCUIMKATA B OJIMMEPHOU MaTpPHIIE.

. Uatepxkansuus, sxchoauanus.

. XuMHueckasi Moiu(puKanus aastoMOCUIMKATOB.

0. TlomuMepu3alMOHHOE  HAMOJHEHHWE  Kak  MeToJ  (popMupoBaHUs

HaHOKOMIIO3UTOB.

11. CynepkoHIIEHTpAThI U MacTep-0aTuH.

12. MexaHHYeCcKHE CBOWCTBA HAHOKOMIIO3UTOB, COJEPXKAIIMX HAHOIJIMHBIL.
3aBUCUMOCTh MEXAHUYECKHUX CBOMCTB OT YCJIOBHHM COBMELICHHS IOJIMMEpA C
HAaHOMATEPUAJIOM.

13. Xumudeckue U TEepPMOXUMUYECKUE CBOMCTBA HAHOKOMIIO3UTOB.

14. ITpoHnnaemMocTb, OapbepHbIE XapaKTEPUCTUKA HAHOKOMIIO3UTOB Ha OCHOBE
HAHOTJIVH.

— O 00
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15. Orse3amuTHbIE CBOWCTBA AIIOMOCHIMKATOB. (CBOICTBA NOBEPXHOCTH
MOJIMMEPHBIX HAHOKOMITO3UTOB.

16. @ynnepeHsl, NETOHAIMOHHBIE HAHOAJIMAa3bl U YIJIEPOJIHBIE HAHOTPYOKH Kak
JJTOTPOITHBIE POPMBI YIIIepoa.

17. Konnouanslid rpadur.

18. CriocoObI cuHTE3a (QyIIEPEHOB U YIJIEPOAHBIX HAHOTPYOOK.

19. XumMuyeckue 1 3JIeKTPOHHBIE CBOMCTBA QyIIEpOUIHbIX (opM yriepoaa.

20. MexaHn4ecKre CBOMCTBA €IMHUYHBIX HAHOTPYOOK.

3 KOHMPOTbHASL MOYKA
1. OcobGeHHOCTH TTOTMMEPHBIX MaTepPUAJIOB, HAMIOJTHEHHBIX YTIIEPOIOM.
2. CaxxeHaIOJHEHHBIE TTOJIUMEPHI.
3. YTriiepoHO€ BOJIOKHO U YTJICTUIACTUKH.
4. MexaHnuyeckue CBOWCTBA HAHOKOMIIOBUTOB HA OCHOBE  YIJIEPOJHBIX
HAaHOTPYOOK.
DONeKTpUYecKre CBOMCTBA HAHOKOMIIO3UTOB HAa OCHOBE  YIJIEPOIHBIX
HAaHOTPYOOK.
6. AHTUCTaTUYECKUE MaTEepUAIbI.
7. CiocoObl BBEICHHSI HAHOTPYOOK B MOJIUMED.
8
9

)

. Heoprannueckue npupoiHbie HAaHOTPYOKH.
. HanonucnepcHblii THOKCHI THTAaHA, HAHOJWCIIEPCHBIE METAJIBI B KadyeCTBE
HAITOJIHUTENEHN JJIA MOJIMMEPHBIX MATEPUATIOB.
10. ITonuMepHbIE HAHOIIJIEHKH, IIOKPBITHSI U IOBEPXHOCTHBIE CIIOU.
11. TTomumepHble HAHOMATEPHUAIIBI B METUIUHE.
12. CpencrBa HanpaBIEHHOW JOCTABKH JIEKAPCTBEHHBIX MPENAPATOB.
13. [lonuMepsl ¢ CUCTEMOM CONTPSKEHUS.
14. TlomynmpoBOJHUKOBBIE MaTepuaidbl Ha OCHOBE IMOJHMMEPOB C COOCTBEHHOM
IIPOBOJUMOCTBIO.
15. IlonuMmepHble MaTepuaibl B AKKYMYJISTOPDHOM TEXHUKE U TOIUJIMBHBIX
AJIEMEHTaX.
16. DKOHOMUYECKUE 151 JKOJIOTUYECKHUE aCIIEKThI IIPUMEHEHHUS
HaHOKOMIIO3UIIMOHHBIX TTOJIUMEPHBIX MAaTEpPUAJIOB.
17. TpeGoBanus 6€30MaCHOCTH, OXPaHbI TPyAa MpU paboTe ¢ HaHOMAaTepUaJaMHu.

Kpumepuu ¢0DMMDO6‘CZHM}Z OUECHOK NO KORKMPOJIbHbIM MOYKAM KOJJIOKEUYMA

8 6annos, cTaBUTCS, €CIIU 00YUYAIOIITUNCS:

1) monHO wW3naraeT W3y4YEeHHBIM MAaTEpHUaNl, 3HAET OCHOBHBIC TMOHATUS M
TEPMHHBI, KJIacCU(UKAIMIO MOHOMEPOB, KOTOPHIMH OH ameuIhpyeT
CBOOOIHO;

2) oOHapyXHWBaeT TIOHUMaHWE Marepuaiga, MOXET OO0OCHOBaTh CBOU
CYXKJEHUs, TPUMEHUTh 3HAHUS HA MPAKTUKE, MPUBECTH HEOOXOAMMbBIC
MpPUMEPHl XMUMHYECKUX pEaKIWid HE TOJBKO IO Yy4eOHWUKY, HO U
CaMOCTOSITENIFHO COCTABJICHHBIE;
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3) u3naraer marepuain MOCIEAOBATEIbHO U MPABUIBLHO C TOYKH 3PEHHS
HOPM JIUTEPATYPHOTO S3BIKA.
5 6annos, craBUTCS, €CIM OOydYaroIIuica Aa€T OTBET, YIOBJIETBOPSIONIUI
TeM ke TpeOOBaHUAM, UTO | JIs Oaia «1», HO momyckaeT 1-2 ommOKu, KOTOphIe
caM JXe€ uchpaBiier, U 1-2 Hemoy€ra B IOCIEIOBATEIBHOCTH U SI3BIKOBOM
o(OpMIICHUH M3JIaraeMoro.
3 Oanna, CTaBUTCA, €CAU OOydYaloOlIUiCs OOHapy)XUBaeT 3HAHUE U
MMOHMMAaHNE OCHOBHBIX ITOJIOKEHHUH JaHHOM TEMbI, HO:
1) wuzmaraer mMarepuana HEMOJHO M JIOIYCKA€T HETOYHOCTH B ONMPEACICHUU
OCHOBHBIX MOHSTUI MOHOMEPOB,;

2) HE yMeeT JOCTaTOYHO TJIyOOKO W J0Ka3aTeIhbHO OOOCHOBAaTH CBOU
CYXKJICHUS U IPUBECTH CBOM IPUMEPHI XUMUYECKUX PEAKIIUI;

3) uzmaraer Marepuall HEMOCJIEeNOBaTeJIbHO U JOMYyCKaeT OIHUOKKH B
SI3LIKOBOM O(DOPMJICHUHU M3J1araeMoro.

0 6annos, cTaBUTCA, €ClU 00yJarouuics oOHapy KUBaeT He3HAHUE OOJIbIIEH
JaCTH COOTBETCTBYIOIIETO pa3jieiia u3y4aeMoro Marepuasa, JoMycKaeT OmMuOKU B
dbopMyIMpOBKE.

bamner «8», «5», «3» MOTYT CTaBUThCA HE TOJIBKO 3a €IWHOBPEMEHHBIN
OTBET, HO M 3a pPACCPEIOTOYCHHBIM BO BpPEMEHHU, T.€. 3a CYMMY OTBETOB,
AKTUBHOCTH, JAHHBIX CTYJICHTOM Ha MPOTSHKCHUU 3aHSITHH.

Oyenounvie mamepuansl Ol NPOMENCYMOYHOU ammecmayuu.
Lenvro npomescymounvix ammecmayuil MO AUCIUIUIMHE SIBJISETCS OLICHKA
KaueCcTBa OCBOCHUS JUCITUTUIMHBI 00YJarOIITUMUCH.

[IpomexxyTouHnass — aTTecTalusl  NpeaHAa3HadyeHa i1 OOBEKTUBHOTO
MOATBEP)KIACHUS W OIEHWBAHMS JOCTUTHYTBIX PE3yJbTaTOB OOYYEHUS IOCTe
3aBEpIICHUS WU3YYCHHUS IUCHUTUIMHBI. OCyIIecTBISETCS B KOHIE CEMECTpa H
MIPEICTABIIET COOOM MTOTOBYIO OIEHKY 3HAHWH MO AUCIUIUTMHE «MOHOMEPHI» B
BU/IC TTPOBEICHUS 3a4eTa.

[IpomexyTouHasi arrecTauysi MOXKET IMPOBOJAUTHCS B YCTHOW, MHUCBMEHHOM
dbopme, u B popme TecTupoBaHusi. Ha mpoMexyTOUHYyIO aTTECTAI[UI0 OTBOJAUTCS JI0
30 6aos.

Kpumepuu gpopmuposanus oyenox no npomexicymounon ammecmayuu:

30 6annos — nonyvaroT oOy4daromKecs, KOTOpble CBOOOAHO OPUEHTUPYIOTCS
B MaTepuaje U OTBedaroT 0e3 3arpyaHeHuil.  OOydaromuiics crnocoOeH K
BBITIOJITHCHHUIO CJIOKHBIX TEXHOJOTHYCCKUX 3aJaHui. (OOydYarolIMiACs MOJHOCTHIO
PacKpBLI BCE BOMPOCHI, T.€. pad0Ta BHITIOJIHEHA TTOJIHOCThIO 0€3 OIITHOOK.

20 6annos — mony4yarT OOydYaromuecsi, KOTOPhIe OTHOCHTENIBHO TOJIHO
OPUEHTHPYIOTCSI B MaTepuasie, OTBEYaloT 0e3 3aTpyJHCHHH, JOMyCKaroT
HE3HAUUTEIbHOE KOJMMYeCTBO oOmubok. Pabora BBIMIONIHEHA MOJHOCTHIO, HO
UMEIOTCS He 0oJiee OJHOW HerpyOol OmmMOKH W OJHOTO HemodeTa, He Oojee Tpex
HeI04YeTOB. J[OMmMyCKarTCs MOJHBIN OTBET HA IBA BOMIPOCA;

15 6annos — monydaroT oOydYaromIuecs, y KOTOPBIX HEJOCTATOYHO BBICOK
ypOBEHb BIIAJICHHUs] MaTepuajioM. B mpoiiecce oTBeTa Ha 3K3aMEHE JIOMYCKAIOTCS
OIMOKKA M 3aTPyAHCHHS TPHU W3JI0KEHUH MaTepuana. OOyJarouuics mpaBuIbHO
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BBHITIOJIHAJT HE MeHee 2/3 Bcel paboThl WM JOMYCTHJI HE Oojee OIHON TpyoOon
OmMMOKHU U JBYX HEIOYETOB, HE Oosiee OHOM rpy0oi M oHOM HerpyOoi ommoKH,
He 0oJiee Tpex HerpyObIX ONTMOOK, OJHOM HErpyOOi.

Menee 15 06amnoB — TMONYyYarOT OOydYarOIIMECs, KOTOpPBIE OIYyCKAaloT
3HaYUTeNbHbIC OMUOKK. OOydJarommiics WMEeT JHIb Ha4YaJIbHYIO0 CTENeHb
OpUEHTAIlMA B MaTepuaine. B pabore umcio OommMOOK W HEIOYETOB MPEBHICHIIO
HOPMY ISl OIIEHKU 3 WM MPaBUIIHLHO BHITIOJTHEHO MeHee 2/3 Bcei paboThl.

1.6. Memoouueckue mamepuansi, onpeoensiowjue npoyeoypvl OYEHUBAHUS
SHAHULL, YMEHUU U (U1U) Onblma 0esimerbHOCHmuU

MakcumanpHas cymma (100 OamtoB), HaOupaemMas CTyIEHTOM TIO
JTUCITUTIIMHE BKITFOYACT JBE COCTABJISIIOIITHE:

— nepeas cocmasnAwas — OLEHKA PEeryJISIpHOCTH, CBOEBPEMEHHOCTH U
KauecTBa BBITIOJIHEHUS CTYJIEHTOM Y4eOHOU pabOThI MO M3YUYEHUIO JUCIUILINHBI B
TeueHue cemectpa (cymma — He Oosee 70 GamtoB). bamibl, xapakrepusyroiiue
YCIEBAEMOCTh CTYJCHTa IO JUCHUIUIMHE, HAOMpPAIOTCS UM B TEUEHUE BCETO
nepuojia oOy4eHHs 3a U3YUEHHUE OTJEIbHBIX TEM M BBIMOJHEHHUE JIA0OPATOPHBIX
pabor.

— emopas cocmaenAwas — OIEHKa 3HAHUU CTyJAEHTa IO pe3yJibTaTaM
POMEKYTOUHOU aTTectauuu (He 6osee 30 —OaoB).

Kpurepuem oreHku ypoBHS c(HOPMHUPOBAHHOCTH KOMITCTEHIIMHA B paMKax
yaeOHoM nuctuiuinabl «[lomuMepHble HaHOKOMIIO3UTE B VI cemecTpe sBiseTcs
3ayer.

Lenvro npomesicymounvix ammecmayuti 0 TUCUUTIIUHE SBISETCS OICHKA
KaueCcTBa OCBOCHUS JUCITUTUTMHBI 00YJYarOIITUMUCH.

Kpumepuu oyenku xauecmea ocoenuss OuUCyuniutbl

om 91 oo 100 6annoe — TEOPETUYECKOE COJIEPKAHHE Kypca OCBOEHO
MOJIHOCThIO, 0€3 MpoOesnoB, HEOOXOIHWMbIE MNPAKTUUYECKUE HABBIKM PabOTHI C
OCBOCHHBIM MaTrepuasioM chopmupoBaHbl. Bce mpeaycMOTpeHHBIC MPOTrpaMMOM
oOydeHHs ydeOHbBIC 3a/JaHMsl BBITIOJIHCHBI, KaUYeCTBO WX BBIMOJHEHUS OIEHEHO
gucjaoM OaioB, ONM3KMM K MakcuMajabHOMYy. Ha »9K3aMeHe CTyIeHT
JEMOHCTPUPYET TIIYOOKHE 3HAHUS TMPEIYCMOTPEHHOI'O MPOrpaMMON MaTrepuaa,
yMEET YEeTKO, JAKOHWYHO ¢ JIOTHYECKH IIOCJIC0BATEIbHO OTBEYaTh Ha
MOCTABJICHHBIC BOMTPOCHI.

om 81 0o 90 6annoe — TEOPETUUECKOE COJEpPKAHHE Kypca OCBOECHO,
HEOOXOIMMbIE TPAKTUYECKHE HABBIKA PabOThl C(HOPMHUPOBAHBI, BBHITIOJHEHHBIC
ydeOHbIE 3aJlaHusl COJAEp)KAT HE3HAuuTelnbHbIe OmMOKuM. Ha 3auere cTymeHT
JEMOHCTPUPYET 3HAHHWE OCHOBHOTO (TIPOrPaMMHOIr0) Marepuasa, YMEeT YeTKO,
IpaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MMOCTABJICHHBIE BOIIPOCHI.

om 61 0o 80 6annoe — TeopeTHUECKOE COAEPKAHUE Kypca OCBOCHO HE
MOJIHOCTBIO, HEOOXOAMMBbIE MPAKTUYECKHE HAaBBIKM padOThl CcHOpMUPOBAHbBI
YaCTUYHO, BHIMIOJHEHHbIE YUEOHbIE 3a/1aHUsl COJEpKaT rpyobie omuoOku. Ha 3auete
CTYJEHT JIEMOHCTPUPYET 3HAHHUE TOJIBKO OCHOBHOTO MaTepHuaa, OTBETHI COAEPKAT
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HETOYHOCTH, Ci1ab0 apryMEHTHPOBAaHBI, HAPYIICHAa  IOCJIEI0BATEILHOCTh
U3JI0KEHHS MaTepuana

om 36 0o 60 6annoe — TEOPETUYECKOE COJIEP’)KAHUE Kypca HE OCBOCHO,
HEO0OXOIMMbIE MPAKTUYECKHE HABBIKM pabOThl HE C(HOPMHUPOBAHBI, BHITIOJHEHHBIC
y4eOHbIe 3alaHUs COEpKaT TpyObie OIIMOKH, TOTOJHUTENbHAS CAMOCTOSITEIbHAS
paboTa Haja MaTepuasoM Kypca HE MPUBENET K CYIIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBIMOJTHEHUS y4yeOHBIX 3aiaHuil. Ha 3adere CTyAeHT NEMOHCTPHUPYET
HE3HAHWE 3HAYUTEJILHOW YacTH MPOTPAaMMHOTO MaTepuana, CyIIeCTBEHHbIC
OmMOKA B OTBETAaX Ha BOIPOCH, HEYMEHHWE OPHEHTHUPOBATHCS B MaTepualle,
HE3HAHWE OCHOBHBIX MOHSATUN JUCHUILIAHBI.

Tabnuya 7. Pe3ynrbmamul 0C80€HUs YHUEOHOU OUCYUNIUHBL, NoOdJedcaujue
npogepke

Pe3ynbraTsl OcHOBHBIE TIOKa3aTeln OLEHKH | Bun OLIEHOYHOTO

o0yueHus pe3ynbTaTOB O0yUCHUS Marepuaa

(KOMIIETEHITUN)

[TIKC-1.3 croco0eH aHAJIM3UPOBATh | TAOOpATOPHBIE  PAOOTHI,
NepeoBOM  OMbIT B OOJACTH | KOJUIOKBHYM
MPOU3BOJICTBA

HaHOCTPYKTYPUPOBAHHBIX
KOMIIO3ULIMOHHBIX MAaTEpUAIOB H
TEXHOJIOTMA MX IPOU3BOJICTBA,
HOBBIX TEXHOJIOTUM U MEPCIEKTUB
WX PA3BUTHS.

[TIKC-2.3 croco0eH pa3pabaThiBaTh
METOJIMKU KOMILUIEKCHOTO aHaJIn3a
CTPYKTYpPBI U CBOMCTB TOJIMMEPOB
U TIOJTUMEPHBIX KOMIO3UITUOHHBIX
MaTepHaJIOB

1.7. Yuebno-memoouuecrxoe obecneuenue OUCYUNIUHbL

OcHosnas tumepamypa
1. II. Xappuc. Yriepoansie HaHOTpYObl U ux npumeHeHue. M.: Texnocdepa,
2006. — 380 c.
2. Y. Ilyn, ®@. Oysnc. HanortexHonoruw. 2-¢ AOMOJHEHHOE u3gaHue. M.:
Texnocdepa, 2006. — 450 c.
3. lonmumepubie HaHokoMmo3uThl. / [lon penakmueit IO Yunr Maii, XKonr Xen
FO. M.: Texnocdepa, 2009. — 520 c.
4.CtpyKkTypa TOJMMEpPOB — OT MOJIEKYJ 10 HaHOoaHcaMmOieil: Yd. mocoOue.
Honronpynusiii: 3. lom «MaTemiex, 2009, 264 c.
5. bopykaes T.A., lllaoB A.X., Myp3akanoa M.M. JlaGopaTopHbie paOOTHI 1O
MOJIMMEPHBIM ~ HaHOKOMITO3uTaM: MeTtoa. pykoBoa-cTtBo/Kab.-bank. roc.yH-T;
Hanpunk, 2018. 29 c.
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Jononnumenvnasn aumepamypa

1.  TlomuMepHBle KOMIIO3UIIMOHHBIE MAaTEpPHANIBI: CTPYKTypa, CBOWCTBA,
texHoJsorus: yue0. [locobue. — 3-e ucnp. uzn. / [lox pea. A.A. bepnuna. — CIIO.:
LIOIT «IIpodeccusi», 2011. — 560 c.

2. Tlepepabotka mmactmacc / lBapir O., D6umuar @.-B., @ypt b.; mox oom.
pen. A Jl. ITanumataenko. — CII6.: [Tpodeccus, 2008. — 320 c.

3. Texuomorus monumepHbix Matepuaios. / Ilox pea. B. K. KpsnkanoBckoro. -
CIIO.: [Tpodeccus, 2008. — 352 c.

4. Mbducon [lx., Cnepaunr JI. [lonmumepHbie cmMecu U KoMIo3uThl. M.: Xumus,
1979. - 420 c.

5. Tarep A. A. ®uzukoxumus noauMepos. 3-e uzaanue. M.: Xumus, 1978. - 544
C.

6. Kynesnes B. H., lllepuneB B. A. Xumusa u ¢uszuka nonumepos. M.: Boiciias
mkoja, 1988 (unu 2-e uznanue M., KonocC, 2007. - 420 c.).

7. baprenes I'. M. [Ipo4yHOCTE M MEXaHU3M pa3pylIeHUs NOIUMEPOB. M.: Xumus,
1984. - 280 c.

8. bepmun A. A., Boasdcon C. A., Ommsn B. I'., Enuxononos H. C. [Ipuniumnsr
CO3/IaHUsI KOMITO3UIIMOHHBIX MOJUMEPHBIX MarepuanoB. M.: Xumus, 1990. - 240 c.
9. becmamoB 1O. A., KonoBanenko H. I'. MHOrokoMmoHEHTHBIE CHUCTEMBI Ha
ocHoBe nonnmepoB. JI.: Xumus, 1981. - 88 c.

10. Tonbnman A. Sl. TlporrosupoBanue aehOpMaIIMHHO-NIPOYHOCTHBIX CBOMNCTB
MOJIMMEPHBIX U KOMIO3ULIMOHHBIX MatepuaiioB. JI.: Xumus, 1988. - 272 c.

11. T'yne B. E., Kynesne B. H. CrTpykTypa M MEXaHMYECKHE CBOWCTBA
nonumepoB. M.: Beicmas mikona, 1972. - 320 c.

12. Mankun A. f., Ackaackuii A. A., Kospura B. B. Meroasl usamepenus
MEXaHMUYECKUX CBOMCTB nojmmepoB. M.: Xumus, 1978. - 336 c.

13. Hanonuurenu g NOJUMEPHBIX KOMIO3UIIMOHHBIX MaTtepuanoB. CipaBOYHOE
nocobue. [lox pen. I'. C. Kaua u [I. B. Munescku. Ilep. ¢ aurn. Ilox pea. I1. T.
babaeBckoro. M.: Xumus, 1981. - 736 c.

Humepnem pecypcoi

1. OBC «YuuBepcurerckas oudnuoreka onnaitn» OO0 «/lupexkr-Menuay.
Pexxum nocryna: URL: http://biblioclub.ru

2. OB/ PI'b (IlomHoTtekcrtoBas ©0a3a mguccepranuii «DJIEKTPOHHAS
oubnuoteka mucceptanuii Poccuiickoit rocymapctBeHHoM Oubmmoreku). OI'BY
«Poccuiickass TocymapcTBeHHau Oubnuoteka». Pexwum gocryma: URL: -
http://diss.rsl.ru

3. Hayunas snextponnas 6ubnmoreka e-LIBRARY.RU SCIENCE INDEX.
OOO Hayynas onektpoHHass Oubnuoteka. Pexum gocryma: URL: -
http://elibrary.ru/

Memoouueckue pekomenoayuu no u3y4yeHuro OUCYUNIUHbL
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VYyebnas pabora o gucruiuinae «llomMMepHble HAHOKOMITO3UTBI) COCTOUT
U3 KOHTAaKTHOW pabOThl (JIEKIMH, JIAOOpAaTOpHbIE 3aHATHUS]) U CAMOCTOSATEIBHOM
paboThl. Jlons KOHTakTHOM y4eOHOM paboThl B 001EeM oO0beMe BPEMEHH,
OTBEJICHHOM JUISl M3y4Y€HUs JUCUUIUIUHBL, cocTaBisieT 98 % (B ToM wyucie
JEKIIMOHHBIX 3aHATHH — 46,7%, nabopatopHbIX 3aHiaTHH — 46,7%), 1o
camocToATeNbHON paboThl — 3,3 %. CoOTHOIICHHE JIEKIIMOHHBIX, JIA0OPATOPHBIX
3aHATHH K OOIEeMy KOJUYECTBY YacOB COOTBETCTBYET Y4Ye€OHOMY IJIaHY
Hanpasnenuss 18.03.01 Xumuyeckass TexHosnorusi, npodpmwib - TexHomorus u
nepepaboTka MoJIUMEPOB.

JI71s1 TOATOTOBKY K JTA0OPATOPHBIM 3aHATHAM HEOOXOIMMO UMETh ONTUCAHUE
paboThI, 3HATH XOJ BBHIMIOJHEHUS pa0OThl, pACCMOTPETh KOHTPOJIBLHBIE BOIMPOCHI,
MpU HEOOXOIUMOCTU OOpaTUThCS K PEKOMEHAYEMOW JMTeparype, 3amucaTh
HETIOHATHBIE MOMEHTHI XO0Ja pabOoThl W O0paTUThCA K MPEnojaBaTeto s
YSICHEHUS UX Ha TPEACTOSIIEM 3aHITHH.

Memoouueckue pexomenoayuu no usyuenuio oucyunaunwvl «llonumepnoie
HAHOKOMNO3UMbL)

Lens xypca «llonuMepHble HAHOKOMITO3UTBI) - MOATOTOBKA OOYYAIOIINXCH,
o0nafaroMX 3HAHUSAMU B OOJACTH pa3paOOTKM W TOJYYEHHH MOJMMEPHBIX
HAHOKOMIIO3UTOB, a TakKXKe IMEepPCHEKTUBbl M O00JacTM HX MPUMEHEHUS B
COBPEMEHHOU MPOMBIIICHHOCTH.

[Ipuctynass K W3y4CHUIO AUCIUIUIMHBI, OOydYaromemycss HeoO0X0IuMO
O3HAKOMUTBHCSI C TEMATHYECKUM ILJIAHOM 3aHSTHH, CIHUCKOM PEKOMEHIOBAHHOM
yueOHOM juTepaTypbl. [Ipy M3ydyeHHM TUCHMIUIMHBI OOYYaIOIIMECs! BBIMOJHSIOT
CICAYIONINE 3aJaHus: H3YyYal0T PEKOMEHJIOBAHHYIH) YYEOHYI0O U Hay4dHYIO
JaUTepaTypy; MHUIIYT KOHTPOJbHBIE pPadOThl, YYaCTBYIOT B  BBITIOJHEHUU
7ab0paTOpHBIX pabOT. YPOBEHb W TIyOMHA YCBOEHHUS JMCIMIUIAHBI 3aBUCAT OT
AKTUBHOU M CHCTEMAaTUYECKOW pabOThl HA JEKIHSIX, U3YyUEHUs PEKOMEHI0BAaHHOM
JUTEPATyPbl, BHITTOTHEHUS KOHTPOJIbHBIX MUCbMEHHBIX 3a1aHUIN

Kypc wu3ywaercs Ha  Jekuusx, Ja0OpaTOpPHBIX  3aHATUSAX  TIPH
CaMOCTOATEILHON U MHANBUIYabHON paboTe oOydaronuxcs. OO0ydaromuicst st
MOJIHOTO OCBOEHUSI Marepualia JOJDKEH HE IMPOIMYCKATh 3aHITUS W AKTUBHO
y4acTBOBaTh B y4eOHOM mporiecce. JIeknuu BKIIOYAIOT BCE TEMbl M OCHOBHBIC
BOIIPOCHI TIOJIUMEPHOTO MatepuanoBeaeHus. Jjis makcumanbHON 3()PEeKTUBHOCTH
W3yYeHHUs] HEOOXOJMMO  TOCTOSHHO BECTHM  KOHCHEKT  JICKIMH, 3HaTh
PEKOMEHIyeMYyI0 TpenojaBaTeyieM JMTEPaTypy, IMO3BOJISIFOUIYIO JOMOJHUTH
3HAHUS U Jy4llle MTOATOTOBUTHCS K JIAOOPATOPHBIM 3aHSATUSIM.

B coorBercTBMM ¢ Yy4eOHBIM IUIAHOM Ha KaXAyl TEMY BBIJICJICHO
HEO0OXO0IMMOE KOJIMYECTBO YaCOB J1a0OPATOPHBIX 3aHATHI, KOTOPHIC MPOBOJSATCS B
COOTBETCTBHH C BOIIPOCAMHU, PEKOMEHJOBAHHBIMH K U3YyUYECHUIO TIO OMPEACICHHBIM
teMaMm. OOydJaronuecss TOJDKHBI PETYJSIPHO TOTOBHUTHCS K JTAOOpAaTOPHBIM
3aHIATHSIM M Y4acTBOBAaTh B OOCYXJEHWM XoAa BbIMoJsHeHUs pabdot. Ilpu
MOATOTOBKE K 3aHSTUSM CJEAYeT PYKOBOJICTBOBATHCS KOHCIIEKTOM JIEKIUH U
pPEeKOMEHIOBaHHOU JnuTeparypoil. Temaruueckuil miaaH AUCUMILIMHBI, y4eOHO-
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METOJMYECKHE MaTepHaIbl, a TaKXKE CIHCOK PEKOMEHJIOBAHHOM JIMTEpPATyphl
IpUBENIEHBI B paboyeil mporpaMme.

Memoouueckue pekomenoayuu npu pabome HAO0 KOHCHEKMOM 60 6pems
npoeeoenusn neKyuu

B mnporecce NEKIMOHHBIX 3aHATUN  1€€COO00pPa3HO KOHCIEKTHPOBATH
yueOHbIll Matepuai. [[is 3TOro HCHONB3YIOTCS OOIIMEe W YTBEPAUBIIUECS B
MPAKTUKE MMPaBUIIA, U IPUEMbl KOHCIIEKTUPOBAHUS JIEKIIHIA:

KoncnexktupoBanue nekiui BEAETCS B CIEHUAIBHO OTBEACHHOMW IS 3TOrO
TEeTpaay, KaKIbIA JUCT KOTOPOM MOKEH UMETh MOJiA, Ha KOTOPBIX JI€Jar0TCs
MOMETKM U3 PEKOMEHJIOBAHHOW  JIUTEpaTyphbl, JOMOJHSAIONIME MaTepual
MPOCITYIIAHHOM JIEKIIUHU, & TAKXKE MOJYEPKUBAIOUIME OCOOYI0 BaXKHOCTh TEX WIIU
WHBIX TEOPETUUECKUX TOJIOKEHUM.

[lenecooOpa3Ho 3amuchiBaTh TeMy M IUIAH JICKIUH, PEKOMEHIYEMYIO
auTepaTypy K TeMe. 3alucu pas3lielioB JIEKUUHU JOJKHBI UMETh 3aroJIOBKH,
MOA3aroJIOBKHA, KpacHble CTpOKW. JlJIsi BBIIENECHHUS Pa3/i€lioB, BBIBOJIOB,
ONpENICIICHU, OCHOBHBIX HJEH MOXHO MCIIOJIb30BaTh I[BETHBIC KapaHAAIlU U
dbaomactepsl.

Ha3BanHble B JIEKIMH CCHUIKM HA IMEPBOUCTOYHHUKU HAJO0 IMOMETUTh Ha
MOJISIX, YTOOBI TIPU CAaMOCTOSTENIbHON paboTe HalTH W BhUcaTh uX. B KOHcIekTe
JIOCJIOBHO  3alUCBIBAIOTCS  OMNPEACIICHUST TMOHATHM, KaTEeropud ¢ 3aKOHOB.
OcTanbHOE JOJIKHO OBITh 3alIUCAHO CBOMMU CIIOBAMH.

Kaxaomy cTyneHTy HeoOX0AuMO BbIPabOTaTh U UCIOIB30BaTh JOMYCTUMBIE
COKpalleHHs HanboJiee paclpoCTPAHEHHBIX TEPMUHOB U TTOHSITHUH.

Memoouueckue pekomeHOAuuu noO NOO20Mo6Ke K J1aO0PaAmopHbImM
3AHAMUAM

JIabopatopHble 3aHATUS — COCTaBHAs 4acTh y4yeOHOIo Mpoliecca, rpynmnoBas
dbopma 3aHATHI TPU AKTUBHOM YYacCTHUU CTyAEHTOB. JlaGopaTopHble 3aHATHS
CHOCOOCTBYIOT NMPUOOPETEHUIO HABBIKOB U YMEHUU paboTaTh ¢ XMMHYECKUM H
TEXHOJIOTUYECKHM JTAOOpAaTOPHBIM O0OpYyJOBaHHEM, YIIyOJNEHUIO 3HAHUHM 110
JUCITUTUTHHE.

Ilenpro nabOpaTOPHBIX 3aHATUN SIBISICTCS YIIYyOJIeHHE W 3aKpeIUICHHE
TEOPETUYECKUX 3HAHUU, TTOJYUYEHHBIX O0YUYaIOIIMMUCS Ha JICKIHMSIX U B Mpoliecce
CaMOCTOATENILHOTO  M3Y4YeHUsi ydyeOHOro Marepuana, a, CJeI0BaTelbHO,
dbopMUpOBaHHE Yy HHUX ONPEICICHHBIX YMEHHUH W HaBBIKOB pabOTHI C
71a00paTOPHBIM 000PYAOBAHUEM.

B xome moAroTtoBku K j1a00paTOpPHOMY 3aHATHIO HEOOXOAUMO MPOYUTATH
KOHCIIEKT JIEKIIUW, W3YyYUTh OCHOBHYIO JIMTEpaTypy, O3HAKOMHTHCS C
JIOTIOJIHUTEIBHON JIUTEPATypOM, HallMCaTh METOIUKY BBIMOJIHEHUSI JIabopaTOpHOU
paboThl, pa3odparh M YSCHUTH XOJI BBHIMOJHEHUS paboThl. [Ipu 3TOM ydecTh
pEKOMEHAIMK TIpernoiaBaresiss u TpeboBaHusl nporpammel. JlopabateiBath CcBOM
KOHCHEKT JIEKIIMHU, JeJiasi B HEM COOTBETCTBYIOLIUE 3aITUCH U3 JIUTEPATYPHI.
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XenaTenpbHO MpU MOATOTOBKE K JIAOOPATOPHBIM 3aHATUSM 1O JAUCITUTUIMHE
OJIHOBPEMEHHO HCIIOJIb30BaTh HECKOJIbKO MCTOYHUKOB, PACKPHIBAIOIINX BOIPOCHI
Y MEXaHU3MBbI BBITIOJIHEHUS PaOOTHI.

Ha JlaGopaTtopHbIX 3aHATUAX 00y4aromuecs ydyarcsd TEXHUYECKUM MpUeMam
BBITIOJIHEHUS Pa3IMYHBIX XUMHUYECKUX Omepaluii, CBOOOIHO BBICKA3bIBaTh CBOU
MBICIM M CYXJEHHUSA, CIIOCOOCTBYIOIIME PAa3BUTHUIO  MIPO(eccHOHaTBHOM
KOMITE€TEHTHOCTH.

Memoouueckue pekomenHoauuu noO OpP2AHUZAUUU CAMOCHIOAMENbHOI
pabomul

CamocTosaTenbHass paboTa OCYIIECTBIsIETCS MpH Bcex (opmax OOydeHUS:
OYHOU U 3a0YHOM.

CamoctosiTenbHass ~ paboTta  oOydaromuxcs -  Cnocod  aKTHBHOTO,
1[eJICHAPABICHHOTO MPUOOPETEHUS CTYIEHTOM HOBBIX JUIsl HETO 3HAHUW U YMEHUIN
0€3 HEeNmocpeACTBEHHOI'0 Y4acThs B 3TOM Ipolecca npenoganareneil. [loBeienue
pOJIM  CaMOCTOSITENbHOM pabOThl OOYyYarOIMXCsS MPU IMPOBEICHUU Pa3IMUHBIX
BUJIOB YUEOHBIX 3aHITHH Mpe/oiaraeT:

— ONTHMH3ALMIO METOAOB OOYYEeHMs, BHEIPEHHE B Y4YEOHBIH IpOLECC
HOBBIX TEXHOJIOTUHA OOYYEHHMs], TOBBIMAIONINX TPOU3BOAUTEIFHOCTh TpyJa
IpernoAaBaTesnisi, aKTUBHOE WCIOJIb30BaHHWE WH(GOPMALMOHHBIX TEXHOJIOTHUH,
MO3BOJIAIONMIMX 00ydYaroImeMycsi B yI00HOE AJisi HETO BPEMSI OCBaWBaTh YUCOHBI
MaTepua;

— IIMPOKOE BHEIPEHHUE KOMIBIOTEPHU3UPOBAHHOTO TECTUPOBAHUS;

— COBEPIICHCTBOBAaHUE METOJUKM TIPOBEICHHUS TMPAKTHUK M HAy4YHO-
UCCIIEIOBATENLCKOM pabOThl 00ydYarolUXCs, MOCKOIbKY HMMEHHO JTH BHUJbI
yueOHOI paboThI B IEPBYIO OUYEPEIh TOTOBAT OOYUAIOIIUXCS K CAMOCTOSITETHLHOMY
BBITIOJTHEHHIO MMPO(PECCHOHATBHBIX 3a/1a4;

— MOJEPHH3AIMI0 CUCTEMBI KYPCOBOTO U TUIUIOMHOTO TMPOEKTHUPOBAHUS,
KOTOpasi TOJDKHA MOBBIMIATH POJIb CTYJACHTA B TIOJ00pE MaTepuana, MOUCKe MyTei
peleHus 3aaad.

CaMocTosTenbHass padboTa NPUBOAUT CTYJAEHTAa K TIOJIYYEHHIO HOBOTO
3HaHUS, YINOPAIOUCHHUIO U YIIIyOJECHUIO MMEIOMIMXCS 3HAHUM, (OPMHUPOBAHUIO Y
HEro nmnpodeccuoHabHBIX HaBBIKOB M yMeHuid. CamocrosiTenbHas paborta
BBITIOJTHSACT Psifl PyHKITUH:

—  Pa3BUBAIOIILYIO;

— uH(pOpPMaAMOHHO-00yYaIolIy1O;

— OPHUEHTHPYIOUIYIO U CTUMYJIHPYIOIYIO;

— BOCHHTHIBAIOIIYIO;

—  HCCIIEJIOBATEIBCKYIO.

B pamkax Kypca BBITIONHSIOTCS CJCAYIONIME BHIBI CaMOCTOSTEIHHON
paboTHI:

1. TIpopabotka yuebHOro Marepuasna (1o KOHCIEKTaM, y4eOHON U HaydyHOMH
JUTEpaType);

2. Pabota c TecTaMu 1 BOIIPOCAMU JJIsi CAMOIIPOBEPKH;
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3. BrImosiHEHNE UTOTOBOW KOHTPOJIBHOM pabOTHI.

CryaeHTaM peKOMEHJIyeTCsl ¢ CaMOr'o Haudajla OCBOEHHUS Kypca paboTarh ¢
JUTEPATYpoi, *KypHaiamu. [Ipu 3TOM akTyalau3upyroTCs MMEIOIIMECS 3HAHUA, a
TaK)Ke co3laercs 0a3a JJIsi YCBOGHHUSI HOBOT'O Marepuaia, BO3HHUKAIOT BOIPOCHI,
OTBETHI HA KOTOPBIE CTYJEHT MOJIy4aeT B ayAUTOPHUHU.

Heo6xoaumMo OTMETHTb, YTO HEKOTOPBIE 3aJaHUsl NJIsi CaMOCTOSTEIbLHOU
paboThl MO Kypcy HMEIOT ompeneneHHyro crnenuduky. [Ipu ocBoeHun Kypca
CTYJIIEHT MOJKET TIOJh30BaThCsl OMONMMOTEKOW BYy3a, KOTOpass B TOJHOW Mepe
obOecrieueHa  COOTBETCTBYMomel Jauteparypoir. CamoctosarenbHas pabota
CTYJIEHTOB TIPEIyCMOTpEHA y4eOHBIM IIJITAHOM W BBHITIOJNHSACTCS B 00S3aTEIHHOM
nopsinke. [To HEOOXOUMOCTH CTYACHT MOXET 00pamaThbcs 3a KOHCYNbTAIIUEH K
MpenoaaBaTelto.

JUIs  yCIIeTHOTO  CaMOCTOSITEIBHOTO ~ HM3YyYCHHsI MaTepHhalia  CeTOIHS
UCIIOJIB3YIOTCSl Pa3JIMYHbIE CPENICTBA OOYYEHUs, CpPeld KOTOPHIX 0c000e MEeCTO
3aHUMAIOT MH(POPMAIMOHHBIE TEXHOJOTUU PAa3HOTO YPOBHS W HAMPABICHHOCTH:
Y4€OHUKH U KYPCHI JICKITUH, pa3INuHbIe TEMATUUECKHUE KYPHAIIbI.

JIJist  ycnenrHo opraHu3alMid CaMOCTOSTEIbHOM paboThl BCE AaKTHUBHEE
MPUMEHSIOTCS pa3HOoOOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTu HWHTepHeT:
BUPTYaJIbHbIE JICKIIUU, apPXUBBI )KYPHAJIOB, TA0OPATOPUHU, TTPU STOM TOJIb30BATEIIO
JIOCTaTOYHO MMETh KOMITbIOTEp W TmojkimoueHue Kk Martepuery. Hcnonbs3oBaHue
CeTel yCHIMBAaeT pOJb CAMOCTOSTEIBHOM pabOThI CTYACHTA W TIO3BOJISET
KapauHAIBHBIM 00pa30M H3MEHUTh METOAMKY MPEIOAaBaHu,.

Bonbmioe  BocmuTarenbHoe W o0Opa3oBaTelbHOE ~ 3HAYEHHE B
CaMOCTOATEIILHOM  y4eOHOM  Tpylde  CTyJACHTAa  HMMEET  CaMOKOHTPOJIb.
CaMOKOHTPOJIb BO30YXKIAeT W TMOACPKUBACT BHUMAHUE W WHTEPEC, TMOBBIIIACT
aKTUBHOCTh TaMSTH W MBIIUICHHS, II03BOJIAET CTYACHTY CBOEBPEMEHHO
OOHApYXUTh W YCTPAaHUTh JONMYIICHHBIC OIMMOKHM W HEJOCTATKH, OOBEKTHBHO
OTIPEJICINTh YPOBEHb CBOUX 3HAHUH, MpakTHUeCKuX ymeHui. CaMoe TOCTYymHOE U
MPOCTOE  CPEJACTBO  CAaMOKOHTPOJIA C  NPUMEHEHHEeM  HWH(OpMaImoHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUW - 3TO PAJl TECTOB «on-line», KoTopbie
MO3BOJISIIOT B PEKUME PEaTbHOTO BPEMEHH ONPENETUTh CBOW YPOBEHb BIIAJICHHUS
MPEAMETHBIM MaTePUaIOM, BBIIBUTH CBOM OIIMOKH M TOJIYYUTh PEKOMEH AU 10
CaMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c aumepamypoil

Bcro nurepatypy MOXKHO pa3ieiuTh Ha YYEOHUKH M ydeOHbIE MOCOOuSs,
OpUTHHAJIbHBbIC HayYHbIe MOHOTpaUUECKUE NUCTOYHUKH, HAy4YHbIC MyOJIUKAIUU B
nepuoAndeckod medyatu. M3 HUX MOXKHO BBIICIHUTH JIUTEPATYPY OCHOBHYIO
(pEKOMEH1yeEMYI0), JTOTOTHUTENBHYIO U JIUTEPATYPy ISl YTIIyOJIEHHOTO U3y4YEeHHUS
JTUCUUTINHBI.

W3yuenne AUCIUIUIMHBI CJEAyeT HA4YMHATH C Y4YEOHHMKA, TOCKOJBKY
Y4eOHUK — 3TO KHUTA, B KOTOPOW H3JIOKEHBI OCHOBHI HAyYHBIX 3HAHUU I10
OTIPEICTICHHOMY MPEAMETY B COOTBETCTBUM C IEISIMH M 3agadamMu OOydeHUS,
YCTaHOBJICHHBIMH MPOrPaMMOM.
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[Ipu pabote c¢ nurepaTypoil HEOOXOJUMO YUUTHIBaTh, YTO HMEIOTCS
pas3iMyHble BHIbBI YTCHUSA, M KAKIBIM M3 HUX HCIIOJIB3YETCS HAa ONPEIEICHHBIX
JTanax OCBOCHUS MaTepHuala.

IlpeosapumenbrHoe UYTEHUE HAINPaBICHO Ha BBbISIBICHHE B  TEKCTE
HE3HAKOMBIX TEPMHHOB M IIOMCK HMX 3HA4YE€HMsI B CIIPaBOYHOM JsMreparype. B
YACTHOCTH, NPU YTEHWU YKA3aHHON JIHUTEpaTypbl HEOOXOJUMO MOAPOOHEUIINM
00pa3oM aHAIU3UPOBAThH MOHATUS.

Ck603H0€e umenue TpeANoOaracT IMPOYTEHHE MaTepuaja OT Hadajga Jo
koHUa. CKBO3HOE 4YTEHHE JIMTEpaTypbl W3 MPHUBEJACHHOIO CIHCKA JIaeT
BO3MOXXHOCTh CTYACHTY C(HOPMHpPOBATH CBOJ| OCHOBHBIX MOHATHH W3 HM3y4aeMoOi
o01acTu ¥ CBOOOIHO BIIAJIETh UMHU.

Buvibopounoe — HA00OpOT, MMEET LEJIbIO MOUCK M OTOOp Marepuana. B
paMKax JTaHHOTO Kypca BBIOOPOYHOE YTEHHE, KaK CIIOCOO OCBOCHMS COACpMKAHUS
Kypca, JOJDKHO HCIIOJIB30BAaThCSA IPH MOATOTOBKE K MPAKTUYECKUM 3aHATHAM I10
COOTBETCTBYIOILIUM pa3JieiaM.

Ananumuyeckoe umenue — O3TO KPUTHYECKHM pa3dop Tekcra cC
HOCIEAYIOUUM €ro KOHCHEeKTUpoBaHUueM. OCBOEHUE yKa3aHHBIX MOHATUH Oyner
Haubosee 3PEeKTUBHBIM B TOM CIIydae, €CIM IIPU YTEHUU TEKCTOB CTYIEHT OyneT
3aJ]aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3TUX BOIPOCOB CHPOPMYIMPOBAHA B
®OC B mnepeuyHe BOIPOCOB Al cobecenoBaHus. llepedeHb 3TUX BONPOCOB
OTrpaHU4€eH, MMOATOMY BaXKHO HE TOJBKO COJIEp>KaHUE BOIIPOCOB, HO CaM MPUHIUI
OCBOEHHSI JINTEPATYPHI C MOMOILBIO BOIPOCOB K TEKCTAM.

Lensto u3yuaroweco UTEHUS ABISETCS TIyOOKOE M BCECTOPOHHEE
noHMMaHue y4eOHOM uH(opmanuu. EcCTh HECKOJBKO NPUEMOB H3YYaIOIIETO
YTEHUS:

1. Utenue no anropuTMmy mpennonaraer pasorenne nHpopManuu Ha OJIOKU:
Ha3BaHUE; aBTOP; UCTOYHHUK; OCHOBHAsl M€ TEKCTa; (paKTUUECKUI MaTepual;
aHaIM3 TEKCTa IIyTEM COIOCTABJICHUS MMEIOIIUXCS TOYEK 3PEHHS 110
paccMaTpUBaEeMbIM BOIPOCaM; HOBU3HA.

2. IIpreM MOCTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIINI aITOPUTM:

— MEUIEHHO ITPOYUTATh TEKCT, CTAPAsCh MOHITH CMBICII U3JI0KEHHOT0;

—  BBIJCJIUTH KJIIFOUYEBBIE CJIOBA B TEKCTE;

— TOCTapaTbCsl MOHATh OCHOBHBIE MJIEU, MOJATEKCT U OOUIMI 3ambicen
aBToOpA.

3. IlpueM Te3upoBaHuUs 3aKiO4YaeTcss B (POPMYIMpPOBAHUHU TE3HCOB B BUJEC
IIOJIO’KEHUM, YTBEPKICHUM, BBIBOJOB.

K 3ToMy MOXHO 100aBUTH U MHBIE IPUEMBIL: TIPUEM pePEepUPOBAHUSL, IPUEM
KOMMEHTHPOBAHUS.

Baxnoil coctaBisromniel g1000ro COJUIHOTO HAYYHOTO W3JIaHUS SBIISIETCS
CIIUCOK JIUTEpaTypbl, Ha KOTOPYIO cchblnaeTcss aBTop. [Ipu BO3HMKHOBEHUH
MHTEpeca K Kakoh-TO 00Cy>KJaeMoil B TeKCTe MpobiieMe BCeryia €CTb BO3MOKHOCTh
o0OpaTUThCS K CIHUCKY OTHOCAILIEHCS K HeW nurepaTypbl. B 3TOoM ciydae Bcd
npobsieMa Kak Obl pa30MBaeTCs Ha COCTaBISIOLIME YAacTH, KaKJIas U3 KOTOPBIX
MOXET M3Yy4yaTbCs OTAEIBHO OT Apyrux. [Ipm 3TOM BakHO HE TEpATh U3 BUIA
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OOIIMI KOHTEKCT M HE MOTPY>KAThCS UPE3MEPHO B JETalH, MOTOMY YTO TaKUM
00pa3oM MO>KHO HE YBUETh ITIaBHOTO.

IloaroroBka K 5K3amMeHy HOJDKHA IPOBOAUTHCA HA OCHOBE JIEKLMOHHOI'O
MaTepuaia, MaTepuana J1abopaTOPHBIX 3aHATHI ¢ 00s13aTENbHBIM OOpaIleHUEM K
OCHOBHBIM y4Y€OHHMKaM IO Kypcy. OTO IMO3BOJIUT MCKIIOYUTHh OIIUOKU B
NOHMMAaHUU MaTepualia, 00JIETYUT €ro OCMBICIIEHUE, IPOKOMMEHTUPYET MaTepHa
MHOI'OYHCIICHHBIMU IIPUMEPAMU.

Memoouueckue pekomenoayuu 011 N0O20MOBKU K IK3AMEHY

Ok3ameH Ha [V-Mm cemectpe saBisieTcst GOpMOl HTOTOBOTO KOHTPOJISE 3HAHUHN
U yMEHUN OOYy4YarolMXCsi MO JAaHHOW JUCIUIUIMHE, MOJYyYEHHBIX Ha JIEKIHUSX,
71a00paTOPHBIX 3aHATHUSIX U B MPOIECCE CAMOCTOSITENBbHOU paboThl. OCHOBOM Aist
OTIpEJICICHHUs] KOJMYecTBa OajuloB JJIA JK3aMeHa CIY>KUT YpPOBEHb YCBOCHHUS
OOy4YaroNIMMHUCSl MaTepuasa, IpeayCMOTPEHHOIO JTaHHOW pabouel MporpaMMoH.
K sx3ameHy nomyckaroTcst CTyJeHThI, HaOpaBiue 36 u Oosnee OaIOB MO UTOram
TEKYIIETO U MPOMEXYTOUHOTO KOHTpoJis. Ha sk3ameHe cTyAeHT MOXKeT HabpaTh OT
15 no 30 6amos.

JUtst mosiydeHusl 3K3aMeHa, o0ydaroluecs BHOBb OOpallaroTcs K y4eOHO-
METOUYECKOMY MaTepUaTy U 3aKPETUIAIOT TPOMEKYTOUHbBIE 3HAHUSI.

[ToaroroBka oOy4Jaromerocs K Sk3aMeHy BKIIIOUAET TPH JTara:

— camocTosTeNbHas paboTa B TEUCHHE CEMECTPa;

— HENOCPEICTBEHHAs MOATOTOBKA B JIHHU, MPEIIECTBYIOIINE 3K3aMEHY 10
TEeMaM Kypca;

— OTBETHI Ha BOMPOCHI, IPUBEICHHBIE B SK3aMEHAIIMOHHBIX OUJIETaX.

[Ipu MOArOTOBKE K AK3aMEHY 00yYaroluMCcs 11e1eco000pa3Ho MCIOIb30BaTh
MaTepuagbl  JICKIHH, Yy4eOHO-METOIUYECKHEe  KOMIUIEKChl, HOPMATHBHBIC
JIOKYMEHTBI, OCHOBHYIO U IONIOJHUTEIBHYIO JINTEPATYPY.

Ha sx3aMeH BbIHOCHTCS MaTepuai B 00ObeMe, MPelyCMOTPEHHOM paboueit
OporpaMMoil yuyeOHOW JAHUCHUMIUIMHBL 32 CEeMeCTp. OK3aMeH IpPOBOAMUTCA B
MHChbMEHHOM/yCTHOM (hopMme.

[Ipu mpoBeneHuu 5K3aMeHa B MHCbMEHHOW (yCTHOW) Qopme, Bexymuin
IpernoAaBaTesib COCTaBIsSeT MEepeYeHb BOIMPOCOB, KOTOpbIE BKIIOYAIOT B ce0s
TeopeTnueckue 3amgaHus. opMyIupOBKa TEOPETUUECKUX 3allaHMsl COBIMAJACT C
(bOpMyITMPOBKOM TIEpEeUHsI BOIPOCOB, BHIHOCUMBIX Ha JK3aMEH, JOBEIACHHBIX [0
CBEJCHUS OOYYaroIIMXCsl HaKaHyHE dK3aMeHa. BOMpoCkl OTHOCATCS K pa3iMuHbIM
paszenaM TporpaMMbl M JOCTAaTOYHO TIOJHO OXBAaTHIBAIOT MaTepuan ydeOHOU
JUCITUTLTUHBI.

B aymuTtopuu, rie mpoBOAUTCS dK3aMEH, MOTYT OJHOBPEMEHHO HaXOAUTHCS
BCE CTYICHTBHI.

Pesynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHa BBIPOKAIOTCS OailiamMu:

Omauyno - om 91 0o 100 6annoe — TeOPETUIECKOE COAEPMKAHUE Kypca OCBOEHO
TIOJTHOCTHIO, O€3 MPOOEIoB, HEOOXOMMBIE TPAKTUYECKUE HABBIKKA PaOOTHI ¢ OCBOCHHBIM
marepuanoM chopmupoBanbl. Ha sk3aMeHe CTyAeHT JeMOHCTpUpYeT ITyOOKHe 3HAHUS
NPEIyCMOTPEHHOIO TPOTPaMMON MaTepuana, yMeeT YeTKO, JIAKOHMYHO W JIOTUYECKH

23



TIOCJIEZI0BATENILHO OTBEYaTh Ha IOCTABJIEHHBIE BOIIPOCHL.

Xopowio - om 81 0o 90 6anioe — TeOPETUUECKOE COACP)KAHUE Kypca OCBOECHO,
HEOOXOIMMBIC MPAKTHYECKUE HABBIKA PA0OTHI C(POPMHUPOBAHBI, BHITOJHEHHBIC YUCOHBIC
3aJIaHusl COZIep KaT He3HauMTesbHble OommMOku. Ha sk3ameHe CTyAeHT AEMOHCTpUpYET
TBEPJIOE 3HAHUSI OCHOBHOIO (TIPOrPaMMHOIO) Marepualia, YMeeT YeTKO, IpaMOTHO, Oe3
CYILIECTBEHHBIX HETOYHOCTEH OTBEYATh HA TIOCTABICHHBIE BOIPOCHL.

Yooenemeopumenvno - om 61 0o 80 6annoe — TeopeTHIECKOE COECPKAHUE
Kypca OCBOEHO HE TMOJHOCTHIO, HEOOXOAMMBIC MPAKTHUECKHE HABBIKH PAOOTHI
copMupoBaHbl yacTUuHO. Ha 3adere CTYIAEHT JEMOHCTPHPYET 3HAHHUE TOJBKO
OCHOBHOI'O Marepuaja, OTBEThl COJEpPKAT HETOYHOCTH, CJ1a00 apryMEHTHPOBAaHbI,
HapylIeHa N0CIeI0BAaTEIbHOCTD U3JI0KEHUS MaTepraia

Hezaumeno - om 36 0o 60 6annoe — TeOpETUUECKOE COJEpKaHUE Kypca He
OCBOEHO, HEOOXOAMMbIEC MPAKTHUYECKUE HABBIKU pabOThl HEe cpopmupoBaHbl. Ha
3a4eTe CTYACHT JEMOHCTPHUPYET HE3HAHUE 3HAYUTEIbHOW YacTH MPOrPAMMHOIO
MaTepuana, CyIlleCTBEHHble OIMMOKM B OTBETaX Ha BOMPOCHI, HEYMEHUE
OpUEHTUPOBATHCSA B MaTEpUale, HE3HAHUE OCHOBHBIX MOHATUI AUCIUTLIINHBI

1.8. Mamepuanvrno-mexnuueckoe obecneuenue OUCYUNIUHbL
MarepuanbHO-TeXHUYECKOe 00ecleueHrne JUCHUIUTMHBI  (TEXHUYECKHEe
CpeJicTBa, JabopaTopHOE 000PYAOBAHKE U JIP.) IPEACTABICHO B TAOJI.

Ne | HammeHnoBanue (KOMIBIOTEPHBIE KJIACChl, YU9€OHBIE JIa0OpaTOpuH, | AyauTOpHs

n/n | obopynoBaHue)

1 VY4eOHnble naboparopun TJIaBHBIM  KoOpITyC,

211, 214, 215 ayn.

2 VYyeOHnast 1abopaTopusi, OCHaIIeHHas KoMIibloTepamu (12 mr.) TJIaBHBIM  KoOpITyC,

222 ayn.

3 JlaGoparopHble  OAHO- M  JIBYXLIHEKOBBIE AKCTpyAepbl ¢ | [7maBHBI KOpILyC
U3MENbYUTEISIMH, IUIaCTOMETP, npodurka, cmecurens, | HOLL «ITonumep u
AQHAJIMTUYECKUE BECHI. koMro3utel» 013

1a0.

4 O6opynoBaHue s HCCIENOBaHUS MOJUMEPHBIX MarepuasioB | [1aBHbBIN Kopmyc,
(pa3pbIBHasl MallMHA, Ipecc ropsiuero npeccopanus, npuodopsl i | HOL| «Ilomumepst
OmpeneNieHusT ~ WHAEKCca  pacijiaBa,  YAapHOHW  BS3KOCTH, | M KOMIIO3UTBD»
MEXaHUYECKUX CBOMCTB, TBEPAOCTH NOJIMMEPOB U T.1.)

[Ipu npoBeieHny 3aHATHI JICKITMOHHOTO THTIA UCTIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe 0becneyeHue:

— IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) noanucka (Open Value Subscription);

Cc80000HO pacnpocmpamsiemvle NPOcPaAMMbL:

—  WinZip qyis Windows - nmporpamm JJisl CKaTHsl U paCliakoBKU (paiiiioB;

— Adobe Reader nis Windows — nporpamma jyuist urenust PDF ¢aitnos;

— Far Manager - KOHCONBHBIN (DailJIOBBIN MEHEIKEP TSI OTIEPAIIMOHHBIX
cucteM cemerictea Microsoft Windows.
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JUIS CTYyIEHTOB C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI CO37aHbI
CIICUUABbHBIC YCIOBHS JUIS TOJIydeHHUS OOpa3oBaHus. B IeasX JOCTYIHOCTH
NOJYYCHHUs  BBICHIET0 00pa30BaHUs IO 00pa30BaTElbHBIM  IPOrpaMMaM
WHBAIMJAAMUA M JIMIAMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH  370POBBS
YHHUBEPCUTETOM obecrieunBaeTcs: 1. AJbTEpHATHBHOW BepcUeH O(UIIMATBHOTO
caiita B cetn «MuTepHeT» i ciaboBuismux; 2. [IpUCyTCTBHE acCHUCTCHTA,
OKa3bIBAIOIICTO 00YYArOIIEMYCss HEOOXOJMMYIO MTOMOIIIb; 3./1J11 HMHBAIMIOB M JIUI]
C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbBSI IO CIyXy — JTyOJUpOBaHUE BCITYyX
CIpaBOYHOH WH(MOpPMAMKA O PACIHUCAHUU YUYECOHBIX 3aHIATHH;, oOccIeUueHUe
Ha/JIS)KAIAMU 3BYKOBBIMH CPEJICTBAMHU BOCIIpoM3BeAcHUS WHpopManuu; 4. J{ns
WHBAJIMJIOB W JIMI[ C OrPAaHWYCHHBIMH BO3MOXXHOCTSMH 370POBbS, HUMCIOIIHX
HApyIICHUS  OINOPHO-JIBUTATCIBHOTO  amlmapara, CO3JaHbl  MaTepHaJbHO-
TEXHHYCCKHAEC YCIOBUS OOCCICUYHMBAIOIINEG BO3MOXHOCTh OCCHPEIATCTBEHHOTO
J0CTyTa O00y4aronIuxcsi B y4eOHbIC OMEIICHHS, 00BEKTY MUTAHHS, TyaJIeTHBIC U
JIpyTHe TIOMCIIEHUS YHUBEPCHTETa, a Takke MpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUAX (HATMYUe PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH W APYTUX
MPUCTIOCOOJICHUI).
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JIuct u3aMeHeHui (10MOJTHEHU )

B pa0oyeil nporpamMe JucuMILIuHEbl «IloJiMMepHBbIe HAHOKOMIIO3UTBI» O
HanpasjeHu0 noAroToBku 18.03.01 -Xumuuyeckasi TEXHOJIOTUsA, MIPOPUIb
noAroToBkM -TexHo0orus u nepepadoTka nNoJMMepoB
Ha 2023 /2024 y4yeOHBIH rox

Ne OnemenT (nyHkT) PITJI | [lepeuens BHOCHMBIX | [Ipumedanue
/11 M3MEHEHU (JIONOJTHEHUI)

Obcyscoena u pekoMeHO08aHa Ha 3Ace0aHuu Kageopsl OPTraHUYECKON
XUMHUHU U BEICOKOMOJICKYJISIPHBIX COSTUHEHUH

ITpoToxon Ne « » 2023r.

H.o. 3a6. kagheopoii 10.A. Mankannyes
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SK3AMEHAIIMOHHBIN BUJIET Nel
Jucuunnuna: «IloaumepHsle HAHOKOMITO3UTBD)

1. OcoOeHHOCTH CTPOSHHS MaKPOMOJICKYJI.

2. COBMECTUMOCTh M CMEUICHUE MTOJITMMEPOB.

3. Oco0EHHOCTH MOJIMMEPHBIX MaTEPUAIIOB, HATIOJHEHHBIX YTIEPOIOM.
3aB. Kad. Mankanayes FO.A.

3K3AMEHAL{HOHHBH>1 BUJIET Ne2
Hucturnnuna: «llonuMepHbie HAHOKOMITO3UTBI

1. MOHGKYJIHPHBIC XApaKTCPHUCTHUKU ITOJIMMCPOB M UX BJIMAHHUC HAa XdPAKTCPHUCTUKHU

MIPOM3BOHBIX MTOJIMMEPHBIX MaTEPHUAJIOB.
2. 'OMOTeHHBIE U TETEPOTCHHBIE CMECH MOJUMEPOB.
3. CaxxeHaIOJHEHHBIE TTOJTMMEPHI.

3aB. kad. Mankanayes HO.A.

AK3AMEHAIIMOHHBIN BUJIET Ne3
Jucnnmmna: «IlonmmMepHble HAHOKOMITO3UTBDY

1. PactBOpEBI nosmmMepoB. PacTBopuMoCTh. BA3KOCTh pacCTBOPOB NOJIMMEPOB.

2. TepmoanHamuKka cMecer MOJIUMEPOB.
3. Y1iIepoiHOE BOJIOKHO U YTJIETUIACTHKH.

3aB. kad. Mankanayes HO.A.
3K3AMEHAL{HOHHBII>1 BUJIET Ne4
Hucuunnuaa: «IloJmMepHble HAHOKOMITO3UTHD)

1. da3oBble, arperatHbie U PU3NUECKUE COCTOSHUS MOJTUMEPHBIX TEl.
2. CTpyKTYypHpOBaHHbBIE NOJIUMEP-TTOTUMEPHBIE CUCTEMBI.

3. MexaHuueckue CBOMCTBA HAHOKOMIIO3UTOB HAa OCHOBE  YIJIEPOJHBIX

HaHOTPYOOK.

3aB. kad. Mankanayes HO.A.
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SK3AMEHAIIMOHHBIN BUJIET Ne5
Jucuunnuna: «IloaumepHsle HAHOKOMITO3UTBD)

1. JedpopmallmoHHO-IPOYHOCTHBIE  CBOMCTBA  aMOP(pHBIX M  YACTUYHO-

KPpUCTATIIMYICCKUX ITOJINMCPOB.
2. In situ KOMITIO3UTHI, B3AUMOIIPOHHUKAIOIMIUEC ITOJIMMCPHBIC CCTKU.
3. SHCKTpI/I‘{CCKHC CBOMCTBA HAHOKOMIIO3UTOB Ha OCHOBE YIJICPOOHBIX

HaHOTPYOOK.

3aB. Kad. Mankannayes FO.A.

SK3AMEHAIIMOHHBIN BUJIET Ne6
Jucnnmumina: «IlommMmepHble HAHOKOMITO3UTBI»

1. TepMOMexaHI/ILIGCKI/If/'I aHaJIn3 IIOJIMMCPOB.
2. XUMHYECKUM COCTaB, CTPOCHHUC N OCHOBHBIC XAaPAKTCPUCTUKU IIPUPOIAHBIX

AITFOMOCHJIUKATOB (HAHOTJIMH).
3. AHTUCTaTUYECKHE MaTEPHAIbI.

3aB. kad. Mankannyes FO.A.

9K3AMEHAHI/IOHHBH>T BUJIET Neo7
Hucunnnuna: «IloJimMepHble HAHOKOMITO3UTHD)

1. B3anMoCBsA3p  MOJIEKYJIIPHBIX ~ XapaKTEPUCTHUK,  MaKpPOCKOMUYECKUX
MEXaHUYECKUX CBOMCTB W OKCIUIyaTaI[MOHHBIX XapaKTEPUCTHUK TOJIUMEPHBIX

MaTepPUaoB.
2. JlucnieprupoBaHue aTrOMOCUIMKATA B MOJIUMEPHON MATPULIE.

3. CriocoObl BBEJICHUSI HAHOTPYOOK B MOJIUMED.

3aB. kad. Mankanayes FO.A.
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SK3AMEHAILIMOHHBIN BUJIET Ne§
Jucnunnuna: «IloaumepHsle HAHOKOMITO3UTBD)

1. OcHOBHBIE TPUHIMIBI PETYIUPOBAHUS CBOMCTB MOJUMEPHBIX MaTEpPHAIOB
HAIOJIHEHUEM.
2. WuTepkansauus, sKchoararus.
3. Heopranuueckue npupoHbie HAHOTPYOKH.

3aB. Kad. Mankanayes FO.A.

SK3AMEHAILIMOHHBIM BUJIET Ne9
Jucnmmuina: «IlonmmMmepHble HAHOKOMITO3UTBI»

1. Tunel u ®YHKHHOHMBHOC Ha3HAYCHUE HAIIOJHUTEIICH.

2. XumMuueckas MOI[I/I(l)I/IKaHI/IH AJIIOMOCHIINKATOB.

3. HaHOIII/ICHepCHBIfI JUOKCHUA THTaHA, HAHOAUCIICPCHBIC MCTAJJIBI B Ka4YCCTBC
HaIlOJTHUTEICH IJIA ITIOJIMMCPHBIX MAaTCPHUAJIOB.

3aB. kad. Mankannyes HO.A.

DK3AMEHAILIMOHHBII BUJIET Nel0
Jucnnmmna: «IlonmmMepHble HAHOKOMITO3UTBDY

1. Hanomarepuansl. HaHOCTpyKTYpHUpOBaHHBIE CHCTEMBI.
2. [Iponuiaemocth, OapbepHBIC XaPaAKTEPUCTUKA HAHOKOMIIO3UTOB Ha OCHOBE
HaHOTJIVH.

3. IlonuMepHbIE HAHOIIJIEHKH, TOKPBITUS U TIOBEPXHOCTHBIE CIIOU.

3aB. kad. Mankanayes HO.A.

SK3AMEHAILIMOHHBII BUJIET Nell
Huciurnza: «llonuMepHble HAHOKOMITO3UTBI

1. HanoaucnepcHoe cocTosiHre BEIIECTBA.
2. [Tomumepu3aMOHHOE  HAIIOJHEHUE KaKk  Meton  (opmupoBaHUs
HAaHOKOMIIO3UTOB.

3. IlonuMepHble HAHOMATEpHUaIbl B MEIUITUHE.

3aB. Kad. Mankanayes FO.A.
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SK3AMEHAILIMOHHBIN BUJIET Nel2
Jucuunnuna: «IloaumepHsle HAHOKOMITO3UTBD)

1. OcobeHHoCcTH MCXaHHYCCKHUX CBOMCTB AUCIICPCHO-HAITOJIHCHHBIX
IMOJIMMCPOB.
2. MGTOI[LI HCCICOOBAHUA HaHOOUCIICPCHBIX, HaHOHAIIOJTHCHHBIX u

HAHOCTPYKTYPHPOBAHHBIX MaTEpUAJIOB.
3. ®ymiepensl. CBONCTBA, MOTYYCHUE U TOJIMMEPHBIE KOMITO3UTHI HA KX OCHOBE.

3aB. Kad. Mankanayes FO.A.

SK3AMEHAILIMOHHBIN BUJIET Nel3
Jucnnmuina: «IlonmmMmepHble HAHOKOMITO3UTBIY

1. PactpoBasi  31eKTpOHHasi ~ MUKPOCKONMS, 30HAOBas  CKaHUpYHOLIas
MHUKPOCKOTIHS.
2. CniocoObl cuHTe3a (PYyUIEPEHOB U YIIAEPOIHBIX HAHOTPYOOK.

3. ®ymiepeHsl, IETOHAMOHHBIE HAHOAIMAa3bl U YIJIEPOJHBIE HAHOTPYOKH Kak
AJIJIOTPOIIHBIE (POPMBI yIIIepoa.

3aB. kad. Mankanayes FO.A.

9K3AMEHAHI/IOHHBH>T BUJIET Nel4
Hucunnnuna: «IloJimMepHble HAHOKOMITO3UTHD)

1. Komnounusriii rpadut. [lonyuenue u cBoicTBa.
2. MeTtopl, OCHOBaHHBIE HA PEHTTEHOBCKON AU PAKIINU.
3. CpencTBa HalpaBJIEHHOW TOCTaBKU JIEKAPCTBEHHBIX MPENapaToB.

3aB. kad. Mankanayes FO.A.
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