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N3i0:xeHue padoyeil MporpaMm AU CHUILTHHBI
1.1. Ilenv u 3a0auu oceoeHuUss OUCYUNTUHDL

Kypc «llonumepHble  HAaHOKOMIO3UTBHD)  NPUHAMICKUT K  YHUCITY
CHEIUAIN3UPOBAHHBIX  YYEOHBIX  JUCHMIUIMH M SBJISIETCS  OJHOM W3
OCHOBOITOJIATAIOIIMX B IIMKJIE €CTECTBEHHOHAYYHOW TMOJATOTOBKH XHMHKOB-
TeXHOJIOTOB. OHa JIKUT B OCHOBE OOpa30BaHUS CHEIUAIMCTOB IO OJHOMY W3
KJIIOUEBBIX ~ HAMPABJICHUW COBPEMEHHBIX HAHOTEXHOJIOTUH — TEXHOJOTUU
dbopMupoBaHUS W TIEPEPaOOTKH KOMITO3UIIMOHHBIX HAHOMATEPHAJIOB, a TaKXKe
UCCIIEIOBAHUS UX CTPYKTYPBI U XapaKTEPUCTUK U3TOTOBJICHHBIX U3 HUX U3JICTUH.

B Hem wuznaraiorcs (pyHAaMEHTalbHbIE OCHOBBI XUMHHU U (PUIUKO-XUMHUU
MOJMMEPOB  KaK  OCHOBBI  TMOJUMEPHBIX  KOMIIO3UIIMOHHBIX  MaTepTalioB,
HAHOCTPYKTYPY  TOJUMEPHBIX  MaKpOMOJIEKYJ, CBOMCTBAa  IOJMMEPHBIX
MHOTOKOMITOHEHTHBIX CHUCTEM, TEPMOIAMHAMUYECKHUE U MOJIEKYJISIPHBIE OCHOBBI
nehOopMaIIMOHHO-TTPOYHOCTHBIX ~ XaPAKTEPUCTUK CJIOKHBIX IOJIMMEPHBIX Tell,
cnenuuKy, BHOCUMYIO B ATO TIOBEJICHHUE HAHOJIUCIEPCHOCTHIO KOMIIOHEHTOB
KOMIIO3UIIUOHHBIX MaTE€pPUaJIOB.

«ITomuMepHbIe HAHOKOMITO3UTBI» paccMaTpUBAET OOIIME 3aKOHOMEPHOCTHU
MOBEJICHNS] WHIIUBUAYAJIbHBIX MOJMMEPOB U MHOTOKOMIIOHEHTHBIX MOJIMMEPHBIX
CUCTEM B 3aBUCUMOCTH OT XapaKTePUCTUK (CTPYKTYPHBIX, pa3MEpHBIX,
MOJIEKYJIIPHBIX) COCTAaBJISIONIUX WX KOMIIOHEHTOB, a TaKXe 3aKOHOMEPHOCTHU
dbopmupoBaHusi W TepepadOTKM  MHOTOKOMIIOHEHTHBIX  MOJHUMEPHBIX
KOMIO3UIIMOHHBIX MaTE€pUaJIOB, BKJIIOYAs HAHOpPa3MEpHBbIC, M XapaKTePUCTUKHU
U3JEJIUN U3 HUX.

Kypc «llomuMepHble HAHOKOMIO3UTBDY  TpeOyeT mpeaBapUTEIbHON
MOATOTOBKM CTYJACHTOB MO TaKUM JAMCIUIUIMHAM Kak oOmias, dunyeckas,
KOJIJIOMIHASl M OpTaHUYeCKasi XUMHUS U, TIIaBHBIM 00pa3oM, XUMHUS U (PUBUKO-XUMUS
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH, a Takxke 1o ¢usuke ((pa3oBbie U arperaTHbIe
COCTOSIHUSA BEIIIECTBA, PEOJIOTHS, Ae(hOpMAaIIMOHHbBIE CBOMCTBA TBEPIOTO TEa U JAp.)
Y 110 MaTEMATHKE.

1.2. Mecmo oucyunauns 6 cmpykmype OIIOII BO
HucrumnHa oTHOCUTCS K aucnuruimHaMm no Beibopy b1.B.JIB.3. Kypce
«IlonmumepHble  HAHOKOMIO3UTBD»  IMPEANOJAraeT IOJY4YEHHE  CTyAECHTAMH
npo(ecCUOHANbHBIX 3HAHWM, YMEHUHW M HaBBIKOB B MPOPECCHOHAIBHON
nesteabHocTH. OHAa 00beIUHSAET U30paHHbIE pa3/eibl OPraHUYECKOU, (PU3HMUECKON
XUMUHU, a TakKe OCHOBBI IepepabOTKU MOJMMEPOB, MMEIOUIMX CYIIECTBEHHOE
3HaueHue st POPMUPOBAHUS ECTECTBEHHOHAYYHOI'O U MPAKTUYECKOTO MBIIIICHUS
CHEIUATNCTOB-XUMHUKOB.
1.3. Tpebosanus Kk pe3yrbmamam 0C80EHUsL COOEPHCAHUS OUCYUNTUHB]
[Ipouecc u3yueHus: TUCUUIUIMHBI HANpaBjieH Ha (OPMUPOBAHUE 3JIEMEHTOB
cienytomux komrnereHuuii B coorsercteur ¢ PI'OC BO u OOII BO o nanHoMy
HaITPaBJIEHUIO MTOATOTOBKHU:
[TIKC-3 — CriocobeH npoeKTUpOBaTh U OCYLIECTBIATh HAIIPABICHHBIA CUHTE3
HEOPTraHWYECKUX M OPraHWYECKHX COEIMHEHHHA C TOJIE3HBIMH CBOMCTBAMH IOJ
PYKOBOJICTBOM CITEIIHATUCTa 00JIee BRICOKOW KBATH(PUKAIINH



[IKC-3.1 — 3HaeT M MOXET MNPUMEHATh Ha NPAKTUKE COBPEMEHHBIE
HKCIIEPUMEHTAJIbHBIE METOJIbI ISl YCTAHOBJIEHUSI CTPYKTYpPbl HEOPTaHUYECKUX
COeIMHEHUN

ITKC-3.2 — CriocobeH n3yudath peakimOHHYIO CIIOCOOHOCTh HEOPTaHUYECKHUX
U OPraHUYECKUX COCIMHEHUU C MPUMEHEHHUEM THUIIOBBIX JKCIEPUMEHTAIBHBIX U
PacyYETHBIX METOJIOB

I[IKC-3.3 — CmnocobeH BwIOpaTh ONTUMAJBHBIA  METOJ  CHHTE3a
HEOPTaHUYECKUX M OPraHMYHECKUX COCIUHEHUH U METOANKY 00paboTKu
MOJTYYEHHBIX PE3yJIbTaTOB

B pe3ysabrare u3yuyeHUs IMCHUNINHBI CTYJAEHT J0JIKEH:

UMETh ___ IPEJCTaBJICHUE: 00 OCHOBaX  XUMUU U (bU3HKO-XUMUN
BBICOKOMOJICKYJIIPHBIX ~ COCAMHEHUN, HX CTPYKTYpbl U  TIOBEICHHUS B
KOHJICHCUPOBAaHHOM M JIPYTHUX COCTOSIHUSIX, 00 OCHOBHBIX MPUHIUIIAX pa3pabOTKH
HOBBIX MOJUMEPHBIX MATEPUAJIOB, 00JIACTSAX MPUMEHEHHUS U CII0C00ax nmepepadoTKu
MOJIMMEPHBIX MaTEepPUaIOB, OCOOEHHOCTEH HAHOJIUCIIEPCHBIX HAMOJHUTEIEH WU
HaHOCTPYKTYPUPOBAHHBIX MOJMMEPHBIX CUCTEM;

3HAaTh: OCOOCHHOCTH MEXAaHHYECKOTO U TEPMOMEXAHWYECKOTO TMOBEIACHUS
MOJUMEPHBIX TEJ W HANOJHEHHBIX MOJIUMEPHBIX CHCTEM. (OCHOBHBIC THIIbI
HaIoOJIHUTENEH U (PYHKIMOHAIBHBIX 00aBOK. CTpoeHHE M CBOMCTBA CIOMCTBIX
ATFOMOCHJIMKATOB, HAHOJAMCHIEPCHBIX (OpPM yTiepona, APYrUuX HAHOIUCIIEPCHBIX
BemiecTB. CriocoObl COBMEIIEHUS HAIMOJIHUTENEH ¢ MOJIUMEPOM U (POpMHUpPOBaHUS
HaHoKoMmno3uTa. CrocoObl mepepadOTK HAHOKOMITIO3UIIMOHHBIX MaTepualioB B
1713 (150 H

YMETb: NPOGOOUNMb IKCHEPUMEHMBL TIO U3YUEHHIO (PU3UKO-MEXaHUYECKUX CBOWCTB
KOMIIO3ULIMOHHBIX MaTE€pUaJIOB;

AHAIU3UPOBAMs TPOLIECCHI, MPOUCXOMAIIME NP B3aUMOICHCTBUHU IIOJIMMEPOB C
HaHOJVCIIEPCHBIMU HaIlOJIHUTEIISIMH, XUMHYECKOU MoaupUKaIK
AJIFOMOCHJIMKATOB U YTIIEPOJHBIX MAaTEPUAIIOB;

061a0emv HAbIKAMU IPUMEHEHUSI OCHOBHBIX METOJIOB CHHTE3a, aHaju3a U
nepepaboTKU MOJUMEPOB, AUCIIEPCHBIX HAMOJIHUTENEH 1 HAHOKOMITO3UTOB
COBOKYIIHOCTB yKa3aHHBIX NIPEACTABIECHNN, 3HAHUA, YMEHUN U HaBBIKOB OTPAXKAET
BBIIIENPUBEICHHBIE TPEOOBAaHUS rOCYAapPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB.

1.4. Cooepoicanue u cmpykmypa OUCYuniuHvl
Tabnuya 1. Codeporcanue pazoenos OUCYUNIUHDL

J;sgﬂe Haumenosanue Conepxanue pasnena ;);1;}1\1;};0

JJa pasjera KOHTPOJIA

1 Brenenue [Tpeamet u coJiepkaHue kypca | P, K, T
«IlonmumepHble HAHOKOMMIO3UTHI». Ero
OCHOBHBbIE pas3Jiebl. 3HaueHue
COBPEMEHHBIX MOJMMEPHBIX MAaTEpPUAJIOB B
TEXHUKE U TEXHOJIOTHH. Ponb
MOJINMEPHBIX MATEPUATIOB B CTAHOBJICHUU
MaTepUAIBHOM M JTYXOBHOM KYJBTYPBI




YCIOBCUYCCTBA. OcCHOBHBIC THIIbI
IMOJIMMCPHBIX MATCPUATIOB — 3JIaCTOMCPEI
u IIJ1aCTHKH, TCPMOINIACTBI 151
PCAKTOILIACTEI. OcCHOBBI TCXHOJIOTHH

nepepadOTKU MOJMMEPHBIX MaTEPUAJIOB.

OCHOBEI
XAMUHU U
duznko-
xumun BMC

BMC kak oco00e BBICOKOOPTaHU30BaHHOE
(HU3KO3HTPOIHITHOE) COCTOSIHUE
BellecTBAa. MakpoMoneKynsipHas TEOpHs
ctpoenus 1 BMC. Oco6eHHOCTH CTPOEHHUS
MaKpOMOJIEKY!L. MonexkynspHbie
XapaKTePUCTHKU MOJUMEPOB U UX BIUSHHUE
Ha XapaKTEpPUCTUKH POU3BOAHBIX
NOJIMMEPHBIX ~ MarepuajoB.  MeTobl
UCCIIEJOBaHMUSI MOJIUMEPOB KaK
XUMHUYECKUX BEIIIECTB. PacTtBopsI
HOJIUMEPOB. [Tomumepst B
KOHICHCUPOBAHHOM COCTOSIHHH.

P, K, T, JI3

Mexannka u
TepMOMEXa-
HUKa
MOJIMMEPOB

da3oBble, arperaTHble H (PU3HUECKHUE
COCTOSIHUS ITOJIMMEPHBIX TEIl.
JedhopMalimOHHO-TPOYHOCTHBIE CBOMCTBA
MOJIMMEPHBIX TEN B aMmop¢HO-
KPUCTAJUIMYECKOM, CTEKJIO00pa3HOM U
BBICOKOXJIACTHYECKOM COCTOSIHUU.
MonekynsipHble MEXaHU3MBI YIIPYTOCTH U
BBICOKODJIACTUYHOCTU. Mozenu  BA3KO-
YOPYIOro MOBEACHUs IOJUMEPHBIX TeEIl.
Mexannyeckuii, JIMHAMHYECKMH MeXa-
HUYECKUN U TEPMOMEXAHUYECKUN aHAIIN3
IIOJIMMEPOB. PerrakcanioHHbIE SBJICHUS B
MoJMMepax, IMPUHLUAN  TEMIEPATYPHO-
BPEMEHHOU cymnep-no3uuuu. Paspymenue
IOJIMMEPHBIX TEJl. Teopernueckasi,
MaKCHUMAJIBHO NOCTHU-KUMas u
TEXHUYECKass MPOYHOCTh, BI3KOE U
XPYIKOE pa3pylLieHue, TEOpUU
['pudpdurca, OpoBana, TepMOPIYyKTY-
allMOHHAs, penakcaluonHas. B3anmMocss3b
MOJIEKYJISIPHBIX XapaKTe-pUCTHK,
MaKpPOCKOIIMYECKUX MEXaHU-YECKUX
CBONCTB u AKCIUTYaTallMOHHBIX
XapaKTepUCTUK  TOJUMEPHBIX MaTepu-
aJI0B.

K, T, JI3

JucnepcHo-
HAITOJTHEHHBI
e

OcHOBHBIC IMIPUHIUIIBI
CBOMCTB IOJIMMCEPHBIX
HaITOJIHCHUEM. Turnsl )41

PEryIupOBaHUS
MaTepHuaioB

GyHKITUU-

K, T, JI3




NOJIMMEPHBIE | OHAJIbHOE HAa3HAYEHUE HAIOJHUTEICH.
mateprasibl | OCOOGHHOCTH MEXaHMUYECKHX CBOMCTB
JUCIIEPCHO-HAIIOJTHEHHBIX MTOJTUMEPOB.
JlmnaaoBonokoHHele [IKM Ha ocHoBe
PEaKTOIIACTOB (ITKM,  crekio-
TJIACTUKH ).
[Tonumepusie | HanomaTepuaisl. Hanoctpykrypu- | K, T, JI3
HaHOMaTe- poBaHHbIE cucTeMbl. HaHonmucnepcHoe
pHaIbI COCTOSIHME BelecTBa. MeTonbl uccieno-
BaHMsS  HAHOJUCIIEPCHBIX, HAHOHAIMOJI-
HEHHBIX M  HAHOCTPYKTYPHUPOBAHHBIX
MarepuanoB. PactpoBas  3ieKkTpoHHas
MUKpPOCKOITHS, 30HJIOBas CKaHUPYIOIIAs
MUKpPOCKOIHUsA. MeTo/ibl, OCHOBaHHbBIE Ha
PEHTI€HOBCKOM Nu(pakinm.
Martepuanst | COBMECTUMOCTD U CMEIIIEHHE MOJIN-MepoB, | P, K, T
HA  OCHOBE | TOMOTEHHBIE U TETEPOTreHHBIE CMECHU
CHUCTEM, MOJIMMEPOB,  TEPMOAMHAMHKA  CMECEi
COJIEpIKalINX | MOJTUMEPOB. CTpyKTypH-pOBaHHBIC
HECKOJIBKO MOJIUMEP-TIOJIUMEPHBIE
MOJIMMEPOB | CUCTEMBL. In Sifu KOMIIO3UTHI, B3aUMO-
MTPOHUKAIOIIME TTOJIMMEPHBIE CETKHU.
Crnouctsie Xumudeckuit  coctaB, cTpoeHne U | K, T,JI3
ATIOMOCWJIMK | OCHOBHBIE XapaKTEPUCTUKH TPUPOJIHBIX
aThl KaK | AIIOMOCUJIMKATOB (HAHOTJIMH).
HaHoMaTepua | JlucreprupoBanue  allOMOCHIMKaTa B
JIbI noauMepHon wmarpune. MuTtepkanmanms,
skchonmarusa. Xumuueckas  Moaudu-
Kanus amomocuinkatoB. [lonmmmepusa-
[IMOHHOE  HAINOJNHEHHEe  Kak  METOJ
dbopMHupOBaHUS HAHOKOMITO3UTOB.
CynepKOHIIEHTPATHI U MacTep-0aTuu.
CaoiicTBa Mexanndyeckue cBoiicTBa HaHokowmrio- | K, T, JI3
MOJIUMEPHBIX | 3UTOB, coJiep KaIImx HAHOTJINHBI.
HAaHOKOMITIO- | 3aBUCUMOCTh MEXaHMUYECKHX CBOWCTB OT
3UTOB Ha | yCIIOBUM  COBMEUICHHs]  MOJIMMEpa ¢
OCHOBE HAaHOMAaTEpHAaJIOM. XUMHUUYECKHE u
CJIOUCTBIX TEPMOXMMHUYECKHE  CBOWCTBA  HAHO-
ATIOMOCHJIMIK | KOMITIO3UTOB. [IpoHHMIIaemocts, Oapwep-
aToB HBIC XapaKTEPUCTUKN HAHOKOMITO3UTOB Ha
OCHOBE HaHOTJIVH. [Tpobrema
M0Kapo0e30MacHOCTU MOJIMMEPHBIX
MarepuanoB. OrHe3alUTHbIE CBOWCTBA
amomocwinkatoB. CBOWCTBa  MOBEpX-




HOCTH TIOJUMEPHBIX HAHOKOMITO3UTOB.
[Ipobema  BTOpUYHOM  TIEepepabOTKHU
MOJIMMEPHBIX MaTEPHAJIOB.

Hanomucnep
cHble (DOpPMBI

yriepoaa

@OynnepeHsl,  JACTOHAIIMOHHBIE  HAHO-
alMa3bl W YTJIEPOJHBIC HAHOTPYOKH Kak
AUTOTPOITHBIC dhopmbI yTaeposa.
Kommounnsiii rpadut. CriocoOsl cHHTE3a
GyIIEepeHOB U YTIAEPOIHBIX HAHO-TPYOOK.
XUMUYECKUE U DJIEKTPOHHBIE CBOWCTBA
bynnepouIHbIX bopm yriaepoa.
MexaHn4yeckue CBOMCTBA  €IMHUYHBIX
HAaHOTPYOOK.

K, PK, T, JI3

10

[TomumepHsble
HaHOMaTepua
JIbl HA OCHOBE
HaHOJUCIIEPC
HOT'O

yriepoaa

Oco0eHHOCTH TOJUMEPHBIX MaTepHaloB,
HAITOJIHEHHBIX YTIEPOJIOM. Caxe-
HAITOJIHEHHBIC TOJUMEpPBL.  YTJIEPOJHOE
BOJIOKHO ¥ yIJICIIAaCTUKH. MexaHnueckue
U IIEKTPUYECKUE CBOICTBA
HAaHOKOMITO3UTOB Ha OCHOBE YIJIE-POJHBIX
HaHOTPYOOK. AHTHCTaTUYECKUE
MaTepHuabl. CnocoOml BBEJICHHUS
HAaHOTPYOOK B IIOJIUMED.

K,PK, T, I3

11

[Ipoune
IIOJIMMEPHBIE
HaHOMarepua
JIBI

Heoprannueckue IPUPOIHBIE
HAHOTPYOKHM, HAHOJMCTIEPCHBIN ITUOKCHU]
TUTaHA, HAHOAWCIIEPCHBIE METAJUIbl B
Ka4yeCTBE HAIIOJHUTENIEH ISl TOJTMMEPHBIX
MarepuanoB. l[losmMepHbIEe HaAHOIUICHKH,
MOKPBITUSL W TOBEPXHOCTHBIE  CIIOM.
ITonmumepHbIie HaHOMAaTEpUAJIbI B
menunuuHe. CpencrBa  HANpPaBIEHHOM
JIOCTABKH JIEKAPCTBEHHBIX MPENAPATOB.

[Tonmumeppl ¢ cHCTEMOW  CONPSIKEHUS.
[TonynpoBOJHUKOBBIE  MaTepUaibl  Ha
OCHOBE TIOJIUIMEPOB C  COOCTBEHHOM
MIPOBOAUMOCTBIO. [TomumepHsbIe
MaTepualibl B aKKyMYJISITOPHOU TEXHUKE U
TOIUJIMBHBIX DJIEMEHTaX.

K,PK, T

12

[TpoGemsr
BHEIPCHHS
TIOJIMMEPHBIX
HaHOMaTepHa
JIOB

DKOHOMUYECKHE u
acrleKThl NPUMEHEHUS HAHOKOMIIO3H-
[IMOHHBIX  TOJMMEPHBIX  MaTepHaJIOB.
TpebGoBanus  0Oe30Mac-HOCTH,  OXpaHBI
Tpyda W KyJbTyphl TPOHW3BOJACTBA IIPH
paboTe ¢ HaHOMaTepHUaIaMH.

SKOJIOIN4CCKHUC

K, PK, T

B rpade 4 npuBosTcs miiaHupyeMblie pOPMBI TEKYIIETO KOHTPOJIS: 3aIUTa J1a00paTOpHOI
paboter (JIP), Bemomnenue kypcooro mpoekrta (KII), xypcoroit pabotel (KP), pacuerHo-




rpaduueckoro 3amanus (PI'3), nomamnero 3amanus (/13) Hamucanue pedepara (P), scce (D),
koutokBuyM (K), pyoexxnsiit koutpods (PK), rectupoanue (T) u T.1.

CTpyKTYypa AUCHUIIMHBI
Tabnuya 2. Obwas mpyooemMKocmb OUCYUNIUHBL COCMAGIsem S 3auem.

eounuywt (180 u.)

Buna paGoTsr TpynoeMKOCTh, 4aCOB
4 cemectp Bcero
O0mas Tpy10eMKOCTh (B 4acax) 180 180
Koumaxmmnasa paboma (¢ uacax): 68 68
Jlexyuonnwvie 3auamusi (/1) 34 34
IIpakxmuuecxue u cemunapckue 3anamus (113) - -
Jlabopamopnwvie pabomut (JIP) 34 34
Camocmoamenvnas padoma (6 yacax): 85 85
Pacuetrno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
KontponbsHas pabora (K) - -
CaMOCTOsITEIbHOE U3YUYEHHUE PA3/CIOB/TEM 85 85
Kypcogas padota (KP)/Kypcosoii npoekt (KIT) - -
Buja npomMe:xkyTouHO#M aTTecTanum (3K3aMeH) 6 6

Tabnuya 3. Jlekyuonmvie 3anamuu

Ne
n/m | Tema
OcCHOBHBIC TIOHSITUS U BOIPOCHI XUMUU U (HU3UKUA TOTUMEpOoB. OCHOBHBIE
1 METO/bI MOJYYEHUS BBICOKOMOJIEKYJIIPHBIX COETMHEHU.
2 TepMuueckue 1 MEXaHUYECKUE CBOMCTBA ITIOJIMMEPOB
3 JlucriepcHOHANOIHEHHBIE TOJTUMEPHBIE MATEPHUAIIBI
4 Hanokomno3utel. OcHOBHbBIE NOHSTHS. [[puMeHenue.
) HanokoMmno3utHbie MaTepraibl HA OCHOBE MOJMMEPHBIX CMECEN
6 HaHokOMNO3UTHBIE MOJIMMEPHBIE MAaTepuaibl HAa OCHOBE CIIOUCTBIX
CUJIMKATOB.
7 HaHOKOMITO3UTHBIE TOJMMEPHBIE MaTEpHUalibl Ha OCHOBE PA3IMUYHBIX (HOPM
yriaepoaa
2 Komno3uTHble MOJMMEpPHBIE MAaTEpHalbl HAa OCHOBE HAHOIUCIIEPCHOIO
yriaepoaa
9 KoMmno3uTHbIE MOMMMEpHbIE MaTepHalIbl HA OCHOBE HAHOAMCIIEPCHBIX JOOABOK

[IPUPOTHOTO MPOUCXOKACHUS




HepCHCKTI/IBBI HCIIOJIB30BaHUA HaHOMAaTCpHaIOB B COBpeMeHHOi’I
IMPOMBIINIJIICHHOCTH U TCXHUKC

10

11 [IpoGaembl BHEAPEHUS MOJTMMEPHBIX HAHOMATEPUAJIOB

Tabauya 4. Jlabopamopmuwie pabomoi

Ne

w/n HanmMenoBanue mabopaTopHbIX paboT

BerynurenbHoe 3aHsTHE. MHCTpYKTaX IO TEXHUKE OE30MACHOCTH.
1 OcHOBHBIC TIpaBHWJa TPOBENCHUS (DU3UKO-XUMUYECKAX HW3MEPECHUH WU
00pabOTKHU HX PE3yIbTATOB.

[lomyyeHne KOMIIO3UTOB Ha OCHOBE CMECEH IIOJMMEPOB METOAOM
DKCTPY3UH

HOJ’IY“IGHHG OpFaHOMOﬂH(l)HHHpOBaHHOﬁ I''IMHBI

HpPIFOTOBJIeHI/Ie CYIICPKOHIOCHTPATOB Ha OCHOBC HOJII/IOJIe(bI/IHOB u
MOHTMOPHJUIOHHUTA MCTOJOM 9KCTPY3HUU

HOJ’IY“ICHHG HAaHOKOMIIO3MTAa Ha OCHOBC OPIr'aHOIJIMHBI K ITOJIMMCPOB

HonyquHe HAaHOKOMITIO3WMTOB Ha OCHOBC YIJICPOA-HbIX HAHOMATCPHUAJIOB

~N (SN B~ (W DN

H3roroBienue 06pa3u0B Ha OCHOBC IIOJIMMCPHBIX HAHOKOMIIO3HUTOB
JJUTBEM 1104, AaBJICHHUECM

OnpeneneHue MTPOYHOCTU W YHAJIUHEHUS  HAHOKOM-TIO3UTOB TP
paCTSKEHUU

Onpenenenue MOAyJis YIIPYrOCTH HAHOKOMITO3UTOB
IIPY PACTSIKEHUU

Ornpenenenue yaapHOn BI3KOCTH MOJMMEPHbBIX
HAHOKOMITO3UTOB

10

OHpCIIGJ'IeHI/Ie IMOKa3aTcJisl TCKYUYCCTH paciljiaBa
IMOJIMMCPHBIX KOMITIO3UTOB

11

OnpeneneHue TUIOTHOCTH TMPECCOBAHHBIX WM JIUTHIX TMOJHUMEPHBIX
MaTepHaIoB

12

13 OnpeneneHue TBEpIOCTH HAHOKOMIIO3UTOB

Tabauya 6. Camocmosmenvroe uzyyerue pazoenos OUCYUniuHbl

Ne | Bonmpochl, BHBIHOCHMBIE Ha CAaMOCTOSTEIILHOE U3yUCHUE
/1

1 [TonumepHbie MaTepuansl B MeauiuHe. CpeicTBa HaIlpaBJICHHOW JOCTABKH
JIEKAPCTBEHHBIX NPENapaToB, OCHOBAHHBIE HA MOJIEKYJISIPHOM

2 [TonumepHbie MaTepuansl B MeauimHe. CpelicTBa HANIPaBJICHHOW I0CTaBKU
JIEKAPCTBEHHBIX ITPENAPATOB, OCHOBAHHBIE HA MOJICKYJISIPHOU

3 Kuakokpucraimmueckue nommepbsl. KoMno3utHele Matepraibl HA OCHOBE
KK nosmmmepos
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1.5. Oyenoumnvie cpeocmea Onsa meKywe2o0 KOHMPOIL YCHeBAeMOCmU U
NPOMENCYMOYHOU ammecmayuu

OneHka pe3yinbTaToOB CaMOCTOSITEIbHON Pa00OThl OPraHU3YETCs KaK €IMHCTBO
JBYX (pOpM: CAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPENoAaBaTeNsl.

CaMOKOHTpOJIb ~ 3aBUCUT OT  OINPEACICHHBIX  KAyeCTB  JIMYHOCTH,
OTBETCTBEHHOCTH 3a pe3yJbTaThl CBOETO0 OOYy4Y€HHS, 3aUHTEPECOBAHHOCTH B
MOJIOKUTEIBHON OLIEHKE CBOETO TPYJla, MAaTEPUAIIBHBIX U MOPAJIbHBIX CTUMYJIOB, OT
TOTO HACKOJBKO OOydYaeMblii MOTHUBHUPOBAaH B JOCTIDKCHHHM  HAWTYUIIHX
pe3yNbTaToOB. 3a/1aua MpenoaaBaTessi COCTOUT B TOM, YTOOBI CO3/1aTh yCIOBUS JJIS
BBITIOJTHEHUST CAMOCTOSITEIFHOM PadOThl (Y4EOHO-METOAMYECKOE OOCCIICUCHHE),
MPaBUJILHO HKCIOIB30BATh PA3IMYHBIC CTHUMYJIBI JJIS peaiM3alliid dTOW pabOThHI
(peHTUHTOBAsI CHICTEMa), TOBBIMIATH €€ 3HAYMMOCTh M TPAMOTHO OCYIIECTBIISITH
KOHTPOJIb CAMOCTOSITEILHOM JEATeIbHOCTU CTyAeHTa ((DOH OIIEHOYHBIX CPEJCTB).

CpenctBa (hoHI OICHOYHBIX CPEJCTB) OIEHKH TEKYIIEH yCIeBaeMOCTH U
MPOMEKYTOUHOM aTTECTallMd CTYJACHTOB IO HMTOraM OCBOCHHUS JIUCIUILIAHBI
«ITomumepHbie HAHOKOMIIO3UTHI» PE/ICTABIISIOT coboit KOMILJICKT
KOHTPOJIMPYIOIINX MAaTEPUAJIOB CIEAYIOMINX BUIOB:

e [I[porpamMmmMHbie  BOMpOCH  caMmomnoAroToBku. IIpenacraBisitor  coboit
KOPOTKHE 3aJaHusi B TECTOBOM BHjE (Bompoc-oTBeT). [IpoBepsroTcs 3HaHUSA
TEKYIETO MaTepuala: ypaBHeHUS, (OPMYITUPOBKH 3aKOHOB, OCHOBHBIC TIOHSTHS U
onpeneneHus. CaMoCTOSATEbHBIC pA0OTHI MTPOBOAATCS HAa MPAKTUYECKUX 3aHATHUIX
B TeueHue 5-10 MuHyT.

e Bonpocel k kosmokBuyMaM. IlpencraBnsitor coOoil 3aiaHus 1O Temam
Kypca. [IpoBepstoTcsi 3HaHMSI TEOPETHUYECKOTO JIEKIIMOHHOTO MaTepuala, TeM,
BBIHECEHHBIX HA CaMOCTOSTEIBHYIO MPOpabOTKy, 3HAHUS U MMOHUMAHUE METOJIOB
nepepadoTK TOJUMEPOB, YMEHUS TMPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
KOHKPETHBIX TEXHOJIOTHYECKUX TMpoiieccoB. OMpockl MPOBOSATCS HA 1a00PaTOPHBIX
3aHITHUSX.

e Bompocsl k 1abopatopHbiM pabotam. IIpeacTaBistoT nepeyeHb BOMPOCOB
M0 KOHKpEeTHON jabopatopHoil pabote. IIpoBepsieTcs cTeneHb YCBOCHUS
TEOPETHUECKMX W TPAKTUYCCKUX 3HAHWUW, TPUOOPETCHHBIX YMEHWW Ha
PENPOTYKTUBHOM U TIPOTYKTUBHOM YPOBHE.

Pa3zpaboTanHbie KOHTPOIUPYIOIINE MATEPUAIIBI IO3BOJIIOT OIIEHUTh CTETICHD
YCBOCHUSI TEOPETUYECKUX U TMPAKTUYCCKUX 3HAHUHN, MPUOOPETCHHBIC YMEHHS U
BJIQJICHUE OMBITOM Ha PEMPOJAYKTHBHOM YPOBHE, KOTHUTHUBHBIE (IT03HABATEIIHHBIC)
YyMEHUST Ha TPOAYKTUBHOM YPOBHE, M CIOCOOCTBYIOT (HOPMUPOBAHUIO
poecCHOHANBHBIX U 00IIEKYIbTYPHBIX KOMIIETCHIIMHN CTYICHTOB.

IIpumepHuiii nepeuens 6oNpPocos OJisk NPOMEINCYMOUHOU ammecmayuy
1 konmponvHas mouka
1. MakpomouekyinspHas teopus ctpoennss BMC.

2. OcCoOEHHOCTH CTPOCHHS MAaKpPOMOJIEKYI.

3. MonekynspHble XapaKTEepUCTUKH MOJMMEPOB U UX BIMSHUE Ha XapaKTEPUCTUKH
MPOU3BOIHBIX MOJUMEPHBIX MAaTEPUAJIOB.

3. PacTBOpHBI MOAMMEPOB.

4. Tlomumepsl B KOHJIEHCUPOBAHHOM COCTOSTHUHU.
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5. ®a3oBble, arperaTabie U U3NIECKUE COCTOSHUS MOJTMMEPHBIX TEIl.

6. JlebopMalliOHHO-IIPOYHOCTHBIE CBOMCTBAa TMOJUMEPHBIX Ted B amMop(dHO-
KPUCTAJUIMYECKOM, CTEKJIO00Pa3HOM U BBICOKOAJIACTUYECKOM COCTOSHUMU.

6. MonekynsipHble MEXaHU3MBbI YIIPYTOCTH U BBICOKO3JIACTUYHOCTH.

7. Moaenu BA3KOYIIPYroro NoBEAEHUS MOJTUMEPHBIX TEIL.

8. MexaHN4eCcKni, TMHAMUYECKA MEXAHUYECKUI aHAIU3 IMOJIUMEPOB.

9. TepMOMEXaHUYECKUI aHAIIA3 TOJIUMEPOB.

10. PenakcanmoHHbIE ABIEHUS B NOJUMEPAX, IPUHLMUII TEMIIEPATYPHO-BPEMEHHON
CYNEPHO3ULIAH.

11. Pa3pyiienure noJIMMEPHBIX TE.

12.  B3auMOCBSI3b  MOJEKYJSPHBIX  XapaKTEPUCTUK,  MAKPOCKOIMHYECKHX
MEXAHUYECKUX CBOMCTB M JKCIUTYaTAllMOHHBIX XAPAKTEPUCTUK MOJUMEPHBIX
MaTepUaJIoB.

13. OcHOBHbBIE NPUHIMIBI PETYJIUPOBAHKS CBOMCTB IOJUMEPHBIX MaTEpPHUaIOB
HAIOJIHEHUEM.

14. Tunsl 1 GyHKIIMOHATFHOE HA3HAYCHUE HATIOTHUTEICH.

15. OcoOeHHOCTH MEXaHUYECKUX CBOMCTB JIUCIIEPCHO-HAOIHEHHBIX MTOJMMEPOB.

16. INTMHHOBOJIOKOHHBIE TOJMMEPHBIE KOMITO3UIIMOHHBIE MaTEpUalbl HA OCHOBE
PEaKTOILIACTOB.

17. Hanomarepuansl.

18. HaHOCTpYKTypUpOBaHHBIE CHUCTEMBI.

19. HanonucnepcHOe COCTOSIHUE BELIECTBA.

20. Merogpl  WCCAEOOBAHUSA  HAHOAMCIIEPCHBIX,  HAHOHANOJIHEHHBIX U
HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB.

21. PacTtpoBas 2eKTpOHHAS MUKPOCKOIIMS, 30HI0BAs] CKAHUPYIOIIAst MUKPOCKOTIHSL.

22. MeTojbl, OCHOBaHHBIE HA PEHTTC€HOBCKOW TU(paKIUu.

2 KOHMPONbLHASL MOYKA

1. CoBMECTUMOCTD U CMEIICHHE MOJMMEPOB.

2. 'oMOreHHbIE€ U FETEPOre€HHBIE CMECH ITOJTUMEPOB.

3. TepMoauHaMuKa cMecel OJIMMEPOB.

4. CTpyKTYypUpOBaHHbIE MTOJIUMEP-TIOJIUMEPHBIE CUCTEMBI.

5. In situ KOMIIO3UTBI, B3aUMOIPOHUKAKOIINE OJUMEPHBIE CETKH.

6. XMMHUYECKHI COCTaB, CTPOEHHME M OCHOBHBIE XapPAKTEPUCTUKHU MPUPOIHBIX
ATIOMOCWJIMKATOB (HAHOTJIMH).

7. JlucnieprupoBaHue aJtOMOCUIIMKATA B IIOJMMEPHOU MaTpHuIIE.

8. Nntepkansius, skchoaranms.

9. Xumnueckas MoudUKaIus aTlOMOCUINKATOB.

10.  Tlonumepu3alMOHHOE  HAMOJHEHHE  Kak  MeToJ  (popMupoBaHUs
HAaHOKOMIIO3UTOB.

11. CynepkoHIIEHTpAThI U MacTep-0aTdH.

12. MexaHnyeckre CBOMCTBA HAHOKOMIIO3UTOB, COJEPKAIIUX HAHOIJIMHBIL.
3aBUCUMOCTh MEXAHUYECKHUX CBOMCTB OT YCJIOBHI COBMELICHHS IOJHMMEpA C
HaHOMAaTEPHAJIOM.

13. Xumuueckne u TEpMOXUMUYECKHE CBOMCTBA HAHOKOMITO3UTOB.
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14. TIpoHuitaemocTh, GapbepHbIC XapaKTEPUCTUKH HAHOKOMIIO3UTOB Ha OCHOBE
HAHOTJIMH.

15. Orde3aummuTHbIE CBOWCTBa allOMOCHIMKATOB. (CBONCTBA MOBEPXHOCTHU
MOJIMMEPHBIX HAHOKOMITO3UTOB.

16. dynnepensl, AETOHAIMOHHBIE HAaHOAJIMAa3bl U YIJIEPOJHBIE HAHOTPYOKH Kak
aJJIOTPOITHBIE POPMBI YIIIepoa.

17. Konnouanslii rpadur.

18. CriocoOb1 cuHTE3a (hYIUIEPEHOB M YIIIEPOIHBIX HAHOTPYOOK.

19. XuMuyeckue 1 3IeKTPOHHBIE CBOMCTBA QyIIEPOUTHBIX (popM yriiepoaa.

20. MexaHn4ecKre CBOMCTBA €IMHUYHBIX HAHOTPYOOK.

3 KOHmMpOAbHAA MOYKA

1. OcobeHHOCTH MOTMMEPHBIX MATEPUAJIOB, HAMIOJIHEHHBIX YTIEPOIOM.

2. Ca)KEeHAINOJIHEHHbIE MTOJIUMEPHI.

3. YraepoiHO€ BOJIOKHO U YTJIEIUIACTHUKHY.

4. MexaHu4ecKre CBOMCTBA HAHOKOMITO3UTOB Ha OCHOBE YTJIEPOHBIX HAHOTPYOOK.

5. DnexTpudecKkue CBOMCTBa HAHOKOMITO3UTOB HAa OCHOBE YTJIEPOIHBIX HAHOTPYOOK.

6. AHTUCTaTUYECKUE MAaTEpUAIIBI.

7. CiocoObl BBeICHHSI HAHOTPYOOK B MOJIUMED.

8. Heopranuueckue npupoHbie HAHOTPYOKH.

9. HanoaucrniepcHbll TUOKCH]I THUTaHA, HAHOAMWCIIEPCHBIE METAJUIBI B KadeCTBE
HaIoJHUTENEH SISl TOJIMMEPHBIX MaTepUAJIOB.

10. ITonuMepHbIE HAHOIIJIEHKH, IOKPBITHSI U IOBEPXHOCTHBIE CIIOU.

11. [lonuMepHbIE HAHOMATEPHUAIIBI B METULIMHE.

12. CpencrBa HanpaBICHHOW TOCTaBKHU JIEKAPCTBEHHBIX MPENAPATOB.

13. [TomuMmepsl ¢ CUCTEMOM CONPSIKEHUS.

14. TlomynmpoBOJHUKOBBIE MaTepuaidbl Ha OCHOBE IOJMMEPOB C COOCTBEHHOM
MIPOBOJANUMOCTBIO.

15. IlonuMmepHble MaTepuaidbl B AKKYMYJISTOPDHOM TEXHUKE U TOIUIMBHBIX
AJIEMEHTAX.

16. DKOHOMHUYECKHE u AKOJIOTHYECKHUE ACIIEKTHI PUMEHEHUS
HaHOKOMIIO3UIIMOHHBIX TOJIUMEPHBIX MAaTEPUAIIOB.

17. TpeGoBanus 6€30MaCHOCTH, OXpaHbI TPy/Aa MpU paboTe ¢ HaHOMAaTepUaJIaMHu.

Kpumepuu ¢0DMMDO6‘CZHM}Z OUEHOK NO KOHMPOJIbHbIM MOYKAM KOJIJIOKEUYMA

8 6annos, cTaBUTCS, €CIIU 00YUYAIOIITUNCS

1) mosHO wW3naraeT W3yYCHHBIH MaTepuajl, 3HACT OCHOBHBIC TIOHATHUS H
TEPMUHBI, KJIACCH(PHUKAIIMIO MOHOMEPOB, KOTOPBIMH OH aleJUIPyeT
CBOOOIHO;

2) oOHapyXWBaeT TIOHMMaHHWE MaTepuaia, MOXKEeT O0O0OCHOBaTh CBOU
CYXKJeHUs, IPUMEHUTh 3HAHUS HA TMPAKTUKE, MPUBECTH HEOOXOJAMMbBIC
IpPUMEPHl XUMHUYECKUX PpEAKIM HE TONBKO MO YYEOHUKY, HO H
CaMOCTOSATEIILHO COCTABIICHHEIE;
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3) wuzmaraeT Matepua Nocjaeq0BaTENbHO H IPABUIIBHO C TOUYKH 3pEHUSI HOPM
JUTEPATYPHOTO SI3bIKA.
5 6annos, CTaBUTCS, €CIIM 00YUaIOIIHICS AT OTBET, YAOBJICTBOPSIONIUNA TEM
e TpeOoBaHUsAM, 4TO U JiJIs Oayuia «1», HO JomyckaeT 1-2 omuOKku, KOTOpbIe caM
K€ UCIpaBisieT, U 1-2 HemouéTa B MOCIIeIOBATEIHLHOCTU U SI3IKOBOM 0(OpPMIIEHUU
U3JIaraeMoro.
3 b6anna, CTaBUTCS, €CIU 00yUaromuiicss 0OHapyKMBaET 3HAHWE U IOHUMaHUE
OCHOBHBIX IMOJIOKEHUN JAHHOW TEMBI, HO:
1) wu3naraet mMarepuan HEMOJHO U JOMYCKAaeT HETOYHOCTH B ONPEACICHUN
OCHOBHBIX MOHSITUN MOHOMEPOB;

2) He yMeeT IOCTaTOYHO TJIYOOKO M JOKa3aTelbHO OO0OCHOBAaTh CBOU
CYXKJICHUSI U IPUBECTH CBOU NIPUMEPHI XUMUYECKUX PEAKIIUI;

3) u3naraeT Marepual HEMOCJIEAOBAaTEIbHO M JOMYCKaeT OIIHOKU B
S3BIKOBOM O(DOPMIICHHH U3J1araeMoro.

0 6annos, cTaBUTCA, €clu 00yJarouuics oOHapyKUBaeT He3HAHUE OOJIbIIEH
YacTH COOTBETCTBYIOIIETO pa3jielia U3y4aeMoro Marepuania, JOIyCcKaeT OIIMOKHU B
bopMyIHpOBKE.

Bbambr «8», «5», «3» MOTYT CTaBUTHCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET,
HO WU 3a PaccpelOTOYEHHBIH BO BPEMEHH, T.€. 32 CYMMY OTBETOB, aKTUBHOCTH,
JAHHBIX CTYJI€HTOM Ha MPOTSKEHUU 3aHITUH.

Oyenounvie Mmamepuansl 01 NPOMENCYMOYHOU ammecmayuu.
Lenvro npomescymounvix ammecmayuil MO AUCIHUIUIMHE SIBJISETCS OLICHKA
KauyeCcTBa OCBOCHUS JUCITUTUTHHBI 00YJIarOIITUMUCH.

[IpomexxyTouHass ~ aTTecTalusl  NpeaHa3HadyeHa i1 OOBEKTUBHOTO
MOATBEP)KIACHUS W OIEHWBAHMS JOCTUTHYTBIX PE3yJbTaTOB OOY4YEHHUS IOCTe
3aBEpIICHUS U3YYCHHUS IUCHUILTMHBI. OCyIIecTBISETCS B KOHIIE CeMecTpa U
MPECTABIISIET COOOM UTOTOBYIO OIEHKY 3HAaHUU MO AUCIHUIUIMHE « MOHOMEpPHI» B
BU/IC TIPOBEICHUS 3a4eTa.

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

Kpumepuu popmuposanus oyenox no npomexicymounon ammecmayuu:

30 6annos — nonyvaroT oOy4darommecs, KOTOpble CBOOOAHO OPUEHTUPYIOTCS
B MaTepuaje U OTBedaroT 0Oe3 3arpyaHeHuil. OOydaromuiics crnocoOeH K
BBITIOJTHCHHUIO CJIOKHBIX TEXHOJOTHYECKUX 3amaHuil. OOyJaroIIMiics MOTHOCTHIO
PAacKpBLI BCE BOMPOCHI, T.€. pad0Ta BHITIOJIHEHA MOJIHOCTHIO O€3 OIITHOOK.

20 6annos — mony4yarOT OOydYaromuecsi, KOTOpPhle OTHOCHTENIBHO TOJIHO
OPUEHTHPYIOTCSI B MaTepuasie, OTBEYaloT 0e3 3aTpyJHCHHH, JOMyCKaroT
HE3HAUNUTEIHbHOE KOJMMYeCTBO OmuoOok. PaboTa BBIMIONIHEHA MOJHOCTHIO, HO
UMEIOTCS He 0oJiee OJHON HerpyOoil OMmMOKN M OJHOTO HEIoYeTa, He Oojee Tpex
He04YeTOB. J[OIMyCKarTCs MOJIHBIN OTBET HA ABA BOIPOCA;

15 6annos — monydaroT oOydYaromIuecs, y KOTOPBIX HEIOCTATOYHO BBICOK
ypOBEHb BIIAJICHHUs MaTepuajoM. B mpoiiecce oTBeTa Ha 3K3aMEHE JTOMYCKaIOTCS
OIMMOKKA M 3aTPYyAHCHUS TPHU W3JIOKEHUH Marepuana. OO0ydaromuics npaBUIbHO
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BEITIOJIHAJTT HE MeHee 2/3 Bceld paboThl WM JOMYCTHJI HE Oojee OIHON TpyoOon
OmMOKHU U JBYX HEIO0YETOB, HE Oosiee OHOM rpy0oi M oHOM HerpyOoii OommoOKH,
He 0oJiee Tpex HerpyObIX OITMOOK, OJHOM HErpyOOi.

Menee 15 06amnoB — TMONYyYarOT OOydYarOIIMECs, KOTOpPHIE OMYCKAaloT
3HAYUTeNbHbIC OMUOKK. OOydJarommiics WMEeT JHIb HaYaJIbHYI0 CTENeHb
OpHUEHTAINU B MaTepuaie. B pabote ynciio ommOOoK ¥ HeI0YE€TOB IPEBBICHUIIO HOPMY
JUTSL OTICHKH 3 WJIM MPaBUJIBHO BBIMIOJTHEHO MeHee 2/3 Bcel paboThI.

1.6. Memoouueckue mamepuanvl, onpeoensoujue npoyeoypvl OYEHUBAHUSL
SHAHULL, YMEeHU U (U1U) Onblma 0esimeibHOCHU

MakcumanpHas cymma (100 OamioB), HaOupaemMas CTyIEHTOM TIO
JTVCLIUIUIMHE BKJIFOYAET ABE COCTABIISIONIUE:

— nepeas cocmasnAnwas — OLEHKA PEryJISIpHOCTH, CBOEBPEMEHHOCTH U
Ka4eCcTBa BBIMIOJIHECHUS CTYJICHTOM Y4eOHOM pabOThI 1O MU3YUYCHHUIO JUCIUILIMHBI B
TeyeHue cemectpa (cymma — He Oosee 70 GamoB). bamibl, Xxapakrepusyroiiye
yCIIeBaEMOCTb CTYJISHTA 110 JUCITUILIINHE, HAOMPAIOTCS UM B TEUCHHE BCET0 IIEPHO1a
oOy4eHUs 3a U3yYeHHUE OTJCIbHBIX TEM M BBITIOJIHEHUE J1a00paTOPHBIX PadoT.

— emopas cocmaenAowas — OIEHKa 3HAHWUW CTyJIEHTa IO pe3yJibTaTaM
POMEKYTOUHOU aTTectauuu (He 6osee 30 —OaoB).

Kputepuem olieHKH ypoBHS COPMHUPOBAHHOCTH KOMIIETCHIIMN B pamKax
yueOHoM nuctuiuinHbl «IlomrMepHble HAHOKOMIIO3UTHI B VI cemecTpe sBIseTCs
3a4er.

Lenvro npomesicymounvix ammecmayuti 0 TUCUUTIIMHE SIBISETCS OIICHKA
KauecTBa OCBOCHUS JUCITUTUTMHBI 00YYarOIITUMUCH.

Kpumepuu oyenku kxauecmea oceoerus OUCyUNIUHb

om 91 oo 100 6annoe — TEOPETUUECKOE COJIEp)KAHUE Kypca OCBOCHO
MOJIHOCTBI0, 0€3 MpoOesoB, HEOOXOAMMbIE NPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MarepuasioM chopmMupoBaHbl. Bce MpeaycMOTpeHHBIE MPOTPaMMO
oOydeHHs ydeOHbBIC 3a/JaHWsl BBITIOJIHCHBI, KaUYeCTBO WX BBIMOJHEHUS OIIEHEHO
guciaoM OamoB, ONM3KMM K MakcuMajabHOMYy. Ha »9K3aMeHe CTyJIeHT
JEMOHCTPHUPYET TIIYOOKHE 3HAHUS TMPEIYCMOTPEHHOI'O MPOrpaMMOM MaTrepHana,
yMEET YEeTKO, JAKOHWYHO M JIOTHYECKH IIOCJICJ0BATEeIbHO OTBEYaTh Ha
MTOCTABJICHHBIC BOITPOCHI.

om 81 0o 90 6annoe — TEOPETUUECKOE COJEPKAHHE Kypca OCBOECHO,
HEOOXOMMbIC TMPAKTUUECKUE HABBIKU pPadOTHl C(HOPMUPOBAHBI, BHITIOJHEHHBIC
ydeOHbIE 3aJlaHus COJAEp)KaT HE3HAuuTelnbHbIe OmuOKu. Ha 3adere crTymeHT
JEMOHCTPUPYET 3HAHWE OCHOBHOTO (IIPOrPaMMHOTr0) MaTepuaja, yMEeT YeTKO,
IpPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MMOCTABJICHHBIE BOIIPOCHI.

om 61 0o 80 6annoe — TeopeTHUECKOE COAEPKAHUE Kypca OCBOCHO HE
MOJIHOCTBI0, HEOOXOJMMBIC TMPAKTUYECKUE HAaBBIKHM pPadOThl CHOPMHPOBAHBI
YJaCTUYHO, BHITIOJTHEHHBIC YUEOHBIC 3a/IaHMs COJIepKaT rpyonie ommoku. Ha 3adere
CTYJEHT JIEMOHCTPHUPYET 3HAHHE TOJHLKO OCHOBHOTO MaTepHasa, OTBETHI COIEepkKaT
HETOYHOCTH, C1ab0 apryMEHTHPOBaHBI, HApyIICHAa  IIOCJICIOBATEILHOCTh
U3JIOKCHHS MaTepuaa
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om 36 0o 60 6annoe — TEOPETUUYECKOE COJACPKAHUE Kypca HE OCBOECHO,
HEOOXOMMbIC MPAKTUYECKHE HABBIKK PaOOThI HE C(POPMHUPOBAHBI, BHITIOJTHEHHBIC
yueOHbIC 3aJaHMsI COJIEPIKAT TPyObIe OIMOKH, JOMOJHUTEIBHAS CAaMOCTOSITEITbHAS
paboTa Haj MaTepualioM Kypca HE TPUBEIET K CYIIECTBEHHOMY ITOBBHIIICHUIO
KauecTBa BBIMIOJIHCHUs y4YeOHBIX 3amaHuii. Ha 3adeTe CTyIeHT AEMOHCTPHUPYET
HE3HaHWE 3HAYUTEIIBHOMN YacTH MPOTrPaMMHOTO MaTepHaa, CyleCTBEHHbIC OIITMOKA
B OTBETaXx Ha BOMPOCH, HEYMEHUE OPUEHTHUPOBATHCS B MaTepuale, HE3HaHHE
OCHOBHBIX TIOHATHNA TUCITUTIINHBI.

Tabauya 7. Pe3zynbmamul oceoenusi yueOHOU OUCYUNIUHBL, NOOJedcaujue
npogepke

Pesynbprats OcHOBHBIEC TIOKa3aTenu OLCHKHU | Bujg OLICHOYHOTO
00yueHus Pe3yJabTaTOB O0yUYCHUS MaTepuana
(KOMTIETEHITUN)

[TIKC-3 Crocoben IPOEKTUPOBATh ¥ | mabopaTopHbie  paboTHI,

OCYHICCTBJIATD HaHpaBJIeHHI)H\/JI CHHTEC3 KOHHOKBI/IYM
HEOPraHWYeCKUX M  OPraHMYEeCKHX
COCIMHEHUH C TIOJIE3HBIMHU CBOWCTBAMH
1OJ  PYKOBOJACTBOM  CIICIHATHCTA
0oJiee BHICOKOW KBaJIM(UKALIMU

IIKC-3.1 3HaeT ¥ MOXET [PUMEHATH Ha
MpaKTUKE COBPEMEHHBIC
AKCIIEPUMEHTANIbHBIE ~ METOJbl IS
YCTaHOBJICHUS CTPYKTYpPHBI

IIKC-3.2 HEOPraHUYECKUX COCIUHEHUN
Cnoco0eH wu3y4yaTb  pEaKIMOHHYIO
CIIOCOOHOCTh  HEOPTraHMYECKHUX 51
OpPraHUYECKUX COETUHEHUN c
MIPUMEHEHUEM THIIOBBIX
OKCIIEPUMEHTANIBHBIX W PacUYETHBIX

IIKC-3.3 METOJIOB

CnocoOeH  BbIOpaThb  ONTHUMAaJIbHBIN
METOJI CHHTE€3a HEOPraHWYeCKuX M

OpPTaHUYHECKHUX COCTMHEHU I u
METOJUKY O0OpabOTKH TMOIYYCHHBIX
pe3yJIbTaTOB

1.7. Yuebno-memoouueckoe obecneuenue Oucyuniumvl

OcHosnas tumepamypa
1. I1. Xappuc. Yrineponnsie HaHOTPYOBI U X npuMenenue. M.: Texnocdepa, 2006.
—380c.
2. Y. Ilyn, ®@. OysHc. HanorexHonoruu. 2-¢ JONOIHEHHOE u3gaHue. M.:
Texunocdepa, 2006. — 450 c.
3. [lomumepubie HaHOKkOoMMIO3UTHI. / [loa penakiueit FO Yunr Mait, XKonr XKen FO.
M.: Texnocdepa, 2009. — 520 c.
4.CtpykTypa MOJIMMEPOB — OT MOJIGKYJ] J0 HaHoaHcamOnei: VYd. mocooOwue.
Jonronpynssiii: 3. Jom «MHTEmnex», 2009, 264 c.
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5. bopykaes T.A., [llaoB A.X., Myp3akanoa M.M. JlaGopaTopHbie paOOTHI IO
MOJIMMEPHBIM HAaHOKOMIIO3uTaM: Metoa. pykoBoa-ctBo/Kab.-bank. roc.yH-T;
Hanpunk, 2018. 29 c.

Jlonornumenvnas aumepamypa

1. [TomumepHblE  KOMIO3WIIMOHHBIE MaTEpUalibl:  CTPYKTypa, CBOWCTBA,
texHoJsorus: yue0. [locobue. — 3-e ucnp. uzn. / [lox pea. A.A. bepnuna. — CIIO.:
LOII «ITpodeccus», 2011. — 560 c.

2. [Tepepabdotka mnactmace / lIBapiy O., 36umunar @.-B., @ypt b.; mox oOmr.
pen. A.J. ITanumaryenko. — CII16.: [Tpodeccus, 2008. — 320 c.

3. Texnonorusa nonuMmepHbix marepuanoB. / [loxg pen. B. K. KpepkanoBckoro. -
CIIO.: IIpodeccus, 2008. — 352 c.

4. Mbducon [x., Cnepnunr JI. [TonumepHble cMecHn U KOMOO3UTHL. M.: Xumus,
1979. - 420 c.

5. Tarep A. A. ®U3UKOXUMHS TOTUMEPOB. 3-¢ m3aanue. M.: Xumus, 1978. - 544 c.

6. Kynesnes B. H., lllepmneB B. A. Xumus u ¢usuka nonumepoB. M.: Bricinas
mkosa, 1988 (wnmm 2-e mzmanaue M., KonocC, 2007. - 420 c.).

7. baprenes I'. M. IIpoyHOCTh U ME€XaHU3M pa3pylIeHUs noJumepoB. M.: Xumusl,
1984. - 280 c.

8. bepmuu A. A., Boasdcon C. A., Ommsn B. I'., Eaukononos H. C. Ilpuniumb
CO3/IaHUsI KOMITO3UIIMOHHBIX MOJMMEPHBIX MaTtepuaaoB. M.: Xumus, 1990. - 240 c.
9. bectanos 0. A., KonoBanenko H. I'. MHOTOKOMITOHEHTHBIE CUCTEMBI Ha OCHOBE
nonumepoB. JI.: Xumus, 1981. - 88 c.

10. Tonbnman A. S. Ilporno3upoBanue nehopMariMHHO-MIPOYHOCTHBIX CBOMCTB
MTOJIMMEPHBIX U KOMITO3UIIMOHHBIX MareprasioB. JI.: Xumus, 1988. - 272 c.

11. I'yne B. E., Kyne3nes B. H. CtpykTypa u MexaHU4eCKHE CBOMCTBA MOJMMEPOB.
M.: Bricmas mkona, 1972. - 320 c.

12. Mankun A. f., Ackaackuit A. A., Kospura B. B. Metonsl m3smepenus
MEXaHHYECKUX CBOMCTB nojsumepoB. M.: Xumus, 1978. - 336 c.

13. Hanmonuurtenu 1isi NOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTepuanoB. CpaBodHOe
nocobue. [lox pen. I'. C. Kana u J[. B. Munescku. Ilep. ¢ aarn. Ilox pexn. I1. T.
BbabaeBckoro. M.: Xumus, 1981. - 736 c.

Humepnem pecypcoi

1. DOBC «YnuBepcurerckas omonmoreka onnaiay OO0 «JlupekT-Menuay.
Pexxum nocryna: URL: http://biblioclub.ru

2. ObJI PI'b (IlonmHoTekcToBas ©0a3a auccepralui «IJIEKTPOHHAs
oubnuoteka mucceptanuii Poccuiickoit rocygapcrBeHHo Oubauorexku). OI'BY
«Poccuiickass rocynapcTBeHHad Oubnuorteka». Pexum pocryma: URL: -
http://diss.rsl.ru
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3. Hayunas snextponnas 6ubnmoreka e-LIBRARY.RU SCIENCE INDEX.
OOO Hayunas oanektponHas Oubnuoreka. Pexum gocryma: URL: -
http://elibrary.ru/

Memoouueckue pexomenoayuu no U3y4eHuI0 OUCYUNIUHbL

VYyebnas pabora no nucuuriniae «IloamumMepHble HAHOKOMIIO3UTBDY COCTOUT U3
KOHTAKTHOM paboThl (JEKIMH, JIaDOpaTOpPHBIC 3aHATHS) M CaAMOCTOSITEIIbHON
paGotel. [lons KOHTakTHOM yueOHOW padoThl B 00meM oOBeME BpPEMEHH,
OTBEJICHHOM JUIsl HM3y4Y€HHs JMCUUIUIMHBL, cocTaBisieT 98 % (B Tom uwmcie
JEKUUOHHBIX 3aHiATH — 46,7%, mabopaTopHbIX 3aHATHH — 46,7%), noss
camocTtosTensHO padoTsl — 3,3 %. CooTHOIIEHUE JEKIMOHHBIX, JJa0OPATOPHBIX
3aHATHI K OOLIEMy KOJUYECTBY YAacOB COOTBETCTBYET Y4YE€OHOMY IUIaHY
Hanpasnenus 04.03.01 Xumust, npopuis — BEICOKOMOJEKYSPHBIE COSTUHEHUS.

Jlj1s1 TOArOTOBKY K 1a00paTOPHBIM 3aHATUSAM HEOOXOAMMO UMETh ONMCAHUE

paboThL, 3HaTh X0/ BBIIOJIHEHUS pabO0Thl, pACCMOTPETh KOHTPOJIbHBIE BOIIPOCHI, IPU
HEO0XO0MMOCTH 0OPAaTUTHCS K PEKOMEHTYEMOM JINTEPATYPE, 3aUCATh HETOHATHBIE
MOMEHTBI X0Ja paboThl U OOpaTUTHCS K MPENOAABATENIO NI YSCHEHHUsS HX Ha
IPEACTOSIIEM 3aHATHUH.

Memoouueckue pekomenoayuu no uzyvenuro oucyunaunwvl «llonumepnoie
HAHOKOMNO3UMBbL»

Henp kypca «llonmmMepHble HAHOKOMITO3UTBD) - MOATOTOBKA OOYYArOUIUXCS,
oOnafarouMX 3HAHUSAMU B OOJAcTH pa3pabOTKU U TOJYYEHUH TOJIUMEPHBIX
HAHOKOMIIO3UTOB, a TakKXKe TMEPCHEKTUBBI M O0JacTH UX NPUMEHEHHUS B
COBPEMEHHOU MPOMBIIIICHHOCTH.

[Ipuctynass kK W3y4EHUIO AUCIUIUIMHBI, OOydYaromemycss HeoO0X0IuMO
O3HAKOMUTBHCSI C TEMATUYECKUM IUJIAHOM 3aHATHI, CIUCKOM PEKOMEHIOBaHHOMN
y4ueOHOU nuTepaTyphl. [Ipy uM3ydeHUM TUCHUIIIMHBI OOYYArOIINECS BBIMOIHSIIOT
CIeNyIoNMe 3aJaHus: H3y4YaloT PEKOMEHJOBAaHHYI0 YYEeOHYI0 UM Hay4YHYIO
JUTEPATYpy; TMHIIYT KOHTPOJbHbIE pPAOOThI, YYacCTBYIOT B  BBIMOJHEHUU
7ab0opaTopHBIX pabOT. YPOBEHb W TIyOMHA YCBOEHHUS JMCIMIUIUHBI 3aBUCAT OT
AKTUBHOU M CHCTEMaTU4YECKOW pabOThI HA JIEKIHSIX, U3YyUEHUs PEKOMEHIOBAHHOM
JUTEPATYPHI, BEITIOJHEHUS KOHTPOJIbHBIX MUCHhbMEHHBIX 3aJIaHUN

Kypc wu3ywaercs Ha  Jekuusx, Ja0OpaTOpPHBIX  3aHATUSAX  IpH
CaMOCTOSITeJIbHOM M MHAMBUIyaIbHON paboTe oOydaronuxcs. O0yuaromuiics s
MOJTHOTO OCBOCGHUSI Marepualia JOJDKEH HE TMPOIMYCKaTh 3aHSITHS W aKTUBHO
y4acTBOBaTh B y4eOHOM mporiecce. JIeKiuu BKIIIOYAIOT BCE TEMbl U OCHOBHBIC
BOIIPOCHI TIOJIUMEPHOTO MartepuaoBenaeHus. Jiis makcumanbHol 3()PEeKTUBHOCTH
W3yYeHHUs] HEOOXOJMMO  TIOCTOSSHHO BECTHM  KOHCHEKT  JICKIMH, 3HaTh
PEKOMEHAYEMYIO MPENO/IaBaTEIEM JINTEPATYPY, TO3BOJISIOULYIO JOTIOTHUTH 3HAHUS
Y JIy4III€ TOJTOTOBUTHLCS K JTA0OPATOPHBIM 3aHSITHSIM.

B cooTBeTcTBMM ¢ y4ueOHBIM IIJITAaHOM Ha KaXAyH TEMY BBIJIEICHO
HEO0OXOIMMOE KOJMYECTBO YaCOB JTAOOPATOPHBIX 3aHSATHN, KOTOPHIE TTPOBOJISATCS B
COOTBETCTBHUH C BOIIPOCAMHU, PEKOMEHIOBAHHBIMU K U3YyUYECHUIO TIO OMPEACICHHBIM
teMam. OOyJaronmecs J0HKHBI PETYJIIPHO TOTOBUTHCS K Ta0OPATOPHBIM 3aHATUSIM
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W y4acTBOBaTh B OOCYXICHHMH XOJla BbITIONHEHUs paboT. [Ipm moaroroBke k
3aHATHAM CJIEIyeT PYKOBOJCTBOBATHCA KOHCIIEKTOM JICKIIMI M PEKOMEHIOBAaHHOM
auTeparypoid. TeMaTWyeckuid TIJaH  AUCHUIUIMHBIL,  y4eOHO-METOJUYECKUE
MaTepHaibl, a TAKKE CTUCOK PEKOMEHIOBAaHHOM JIUTepaTyphl IPUBEJCHBI B paboueit
nporpamme.

Memoouueckue pekomenoayuu npu pabome HAO KOHCHEKMOM 60 8peMs
npoeedenusn 1eKuyuu

B mporiecce JIEKITMOHABIX 3aHATHH 11€7I€CO00pa3HO KOHCIIEKTHPOBATh YICOHBIN
matepuan. Jas 3TOro HMCHOdB3yHOTCs OOLIME W YTBEPAMBIINECS B TPAKTUKE
MpaBUJIa, U IPUEMbl KOHCTICKTUPOBAHHUS JICKIIHIA:

KoncnektnpoBaHue NEKIUNA BEIETCS B CIEIUAIBHO OTBEICHHOM JJII 3TOTO
TEeTpaay, KaKIbIA JUCT KOTOPOM MOKEH UMETh MOJiA, Ha KOTOPBIX JIEJIat0TCs
MIOMETKM U3 PEKOMEHJIOBAHHOW  JIUTEPATYphl, JOMNOJHSAIONIME  MaTepHuall
MPOCIYIIAHHOMN JIEKIIMHU, a TAaKXKe MOJIYEPKUBAIOIINE 0COOYI0 BAXKHOCTH T€X WJIH
WHBIX TEOPETUUECKUX TOJIOKEHUMN.

[lenecooOpa3Ho 3amuchiBaTh TEMY M IUIAH JICKIUH, PEKOMEHIYEMYIO
auTepaTypy K TeMe. 3alucu pas3lielioB JIEKUWHU JOJKHbI UMETh 3aroJOBKH,
MOA3aroJIOBKHA, KpacHble CTPOKWA. JIisi BBIIEICHHS Pa3[eioB, BBIBOJOB,
ONpENICJICHU, OCHOBHBIX HJEH MOXHO HCIIOJIb30BaTh I[BETHBIC KapaHAAIlU U
dbomacTepsl.

Ha3BanHbI€ B JIEKIIMHU CCHUIKU HA IEPBOUCTOYHUKHN HAJI0 TOMETUTD Ha TOJISIX,
YTOOBI IPU CAMOCTOSITEIbHON paboTe HATH U BIUCATh UX. B KOHCIIEKTE TOCIOBHO
3aMKMCBIBAIOTCS ONMPEAEICHUS OHITHI, KaTeropuil U 3aKOHOB. OCTaNnbHOE JOJKHO
OBITh 3aMKCAHO CBOMMU CJIOBaMH.

Kaxaomy cTyneHTy He00X0AUMO BbIPabOTaTh M UCIOIB30BaTh JOMYyCTUMBIC
COKpaIlleHUust Han0oJiee pacpOCTPAaHEHHBIX TEPMUHOB U TMOHSATHUH.

Memoouueckue pekomenoauyuu no nOO20MoOEKe K J1a0OPAMOPHHIM
3AHAMUAM

JIabopatopHble 3aHATUS — COCTaBHAs 4acTh y4yeOHOIo Mpoliecca, rpynmnoBas
dbopma 3aHATHN TPU AKTUBHOM YYacCTHUU CTyAEHTOB. JlaGopaTopHble 3aHATHS
CHOCOOCTBYIOT MPUOOPETEHUIO HABBHIKOB M YMEHHMH pPabOTaTh C XUMHUYECKHUM U
TEXHOJIOTUYECKUM JITA0OPATOPHBIM 00OpYyAOBaHUEM, YIIIYOJICHHIO 3HAHUU TIO
JTUCIUTUTHHE.

Lenpto nabOpaTOpHBIX 3aHATUN SIBISIETCS YryOJdeHUWE U 3aKperieHue
TEOPETUUYECKUX 3HAHUH, TOJYYCHHbIX OOYYAIOIMIMMUCS Ha JIEKUUSIX U B MPOLECCe
CaMOCTOATENILHOTO ~ M3Yy4YeHUsi ydyeOHOro Marepuana, a, CJelI0BaTelbHO,
dbopMUpOBaHUE Y HUX OMNPEICICHHBIX YMEHUH 1 HABBIKOB PaOOTHI C TaO0OPaTOPHBIM
000py0BaHUEM.

B Xxozme moAarotoBku K J1abOpaTOPHOMY 3aHITHIO HEOOXOJMMO MPOUYUTATh
KOHCIIEKT  JIEKIIUM, HW3YyYUTh OCHOBHYIO JIUTEpPATypy, O3HAKOMHUTBCA C
JIOTIOJIHUTEIBHON JIUTEPATypOM, HAalMCaTh METOJUKY BBIIOJHEHHSI J1abopaTOpHOU
paboThl, pa3o0paTh M YSACHUTH XOJA BbINOJHEHHS paboTel. Ilpu 3TOM yuecTs
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pPEeKOMEHIalluu TperoaaBarens U TpeboBanus nporpammbl. JlopadaTeiBaTh CBOM
KOHCIHEKT JIEKIUH, JEJIasi B HEM COOTBETCTBYIOLIUE 3aIIUCH U3 JINTEPATYPHI.

XKenaTenbHO MpU MOATOTOBKE K JIAOOPATOPHBIM 3aHSTHUSM IO JUCIUIUIMHE
OJTHOBPEMEHHO HCIOJIb30BAaTh HECKOIBKO UCTOYHUKOB, PACKPBIBAIOIINX BOIIPOCHI U
MEXaHU3MBbI BBITIOJIHEHUS PaOOTHI.

Ha JlaGopaTtopHbIX 3aHATUAX 00y4aromuecs ydyarcsd TEXHUYECKUM MpUueMam
BBITIOJIHEHUS PA3IUYHBIX XUMUYECKUX Olepanui, cBOOOJHO BBICKA3bIBaTh CBOU
MBICITU U CYXICHHs, CIOCOOCTBYIOIIME pPA3BUTHIO MPOQPECCHOHATBHOMN
KOMITETEHTHOCTH.

Memoouueckue pekomenHoauuu noO OP2AHUZAUUU CAMOCHIOAMETbHOU
pabomul

CamocTosaTenpHass paboTa OCYIIECTBISIETCS MpH Bcex (opmax oOydeHHS:
OYHOM U 3a04HOM.

CaMocTosTenbHass ~ pabora  oOyyaromxcs -  CIOCO0  aKTUBHOTO,
1eJICHANPABICHHOTO MPUOOPETEHUS CTYIEHTOM HOBBIX JUIsl HETO 3HAHUN U YMEHUI
0€3 HEeNmoCpeACTBEHHOI'0 Y4acTHs B 3TOM Ipolecca npenoganateneil. [loBpimeHue
POJI CaMOCTOSATENBHON paObOThI 00yUaIOLIUXCS IPU MPOBEACHNUN PA3INYHBIX BUIOB
y4eOHBIX 3aHATUHN TIPEINoIaraer:

— ONTHMH3ALMIO METOAOB OOYyYEeHMs, BHEIPEHHE B YUYEOHBIH IpOLECC
HOBBIX TEXHOJIOTUHA OOYYCHHs, TOBBIIAIOMINX TPOU3BOAUTEIFHOCTh TpyJa
IpernojaBaTensi, aKTUBHOE WCIOJIb30BaHHWE WH(GOPMAIMOHHBIX TEXHOJIOTHUH,
MO3BOJIAIOIINX 00yJaromeMycsi B yI00HOe JJisi HETO BpeMs OCBaWBaTh y4eOHBIN
mMaTepua;

— IIMPOKOE BHEIPEHHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

— COBEPIICHCTBOBAaHME METOJUKA TIPOBENICHUS TMPAKTUK W HAYYHO-
UCCJIEI0BATENBCKOU pabOThl 00YUaIOIIUXCS, TOCKOIBKY UMEHHO 3TH BHIbl y4€OHOM
paboThl B TEPBYIO OYEpeab TOTOBAT OOYYAIOIIMXCA K CaMOCTOSITEIBHOMY
BBITIOJTHEHHIO MMPOPECCHOHATBHBIX 3a/1a4;

— MOJEPHH3AINI0 CUCTEMBI KYPCOBOTO U TUIUIOMHOTO TMPOEKTUPOBAHUS,
KOTOpas JOJDKHA TMOBBIIIATH POJIb CTYACHTA B MOAOOpPE Marepuasa, MOUCKe MyTe
peleHus 3a1au.

CamocTosTenbHast paboTa MPUBOJUT CTYIEHTA K MOJTyYEHUIO HOBOT'O 3HAHUS,
YIOPSAOYCHUIO U YTIyOJICHHUIO WMEIOLIUXCS 3HAHUW, (POPMUPOBAHUIO y HEro
poecCHOHANTbHBIX HABBIKOB K yMEeHHI. CaMocTOsITeNbHAS pab0Ta BHIMOTHSET PSTT
(byHKITHIA:

—  Pa3BUBAIOIILYIO;

— UH(OpPMaAMOHHO-00yYalolIyIO;

— OPHUEHTHPYIOIIYIO U CTUMYIHPYIOIIYIO;

— BOCHHTHIBAIOIIYIO;

—  HCCIIEJIOBATEIBCKYIO.

B pamkax kypca BBIIOJHAIOTCS CAEAYIOIINE BUIbI CAMOCTOSATEILHON paOOThI:

1. TIpopabotka yuebHOro Marepuasa (1o KOHCIEKTaM, yueOHON 1 HaydyHOMH
JUTEPaType);
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2. Pabota c Tectamu 1 Bompocamu Jisi CaMOTIPOBEPKH;

3. BreinosiHeHNE UTOTOBOM KOHTPOJIBLHON PaOOTHI.

CryaeHTaM peKOMEHJIyeTCsl ¢ CaMOro Hadajla OCBOCHMs Kypca paldoTaTh ¢
JUTEpaTypou, KypHanamu. [Ipn 3TOM aKTyalU3UpYHOTCSd HUMEIOIIMNECS 3HAHUS, a
TaK)Ke co3iaercs 0a3a JJIsi YCBOGHHUSI HOBOT'O Marepuala, BO3HUKAIOT BOIPOCHI,
OTBETHI HA KOTOPBIE CTYAECHT MOIYYaeT B Ay JUTOPHUHU.

Heob6xoaumMo OTMETHTH, YTO HEKOTOPBIC 3aJaHus MJIs CaMOCTOSTEIbHOM
paboThl MO KypCy HMMEIOT ompeneneHHylo crnenuduky. [Ipu ocBoeHnn Kypca
CTYJIEHT MOJKET TIOJh30BaThCsl OWMONMMOTEKOW BYy3a, KOTOpas B IIOJTHOM Mepe
o0ecrniedueHa COOTBETCTBYIOIICH TuTeparypoit. CamocTosATe bHas padoTa CTyICHTOB
MPEIyCMOTPEHA YICOHBIM IIJIAHOM U BBITIONHSAETCS B 00s3aTeIbHOM mopsiake. [1o
HEO0OXOJIMMOCTHU CTYAEHT MOXKET 00panaThCs 3a KOHCYJIbTALMEN K IPENOJaBaTEIO.

JIns  yCHEImHOro CaMOCTOSITEJIbHOIO M3Y4YEHHs Marepuaja CEerOfHs
UCIIOJIB3YIOTCSl Pa3IMYHbIE CPEJICTBA OOYYEHHUs, CPEelIM KOTOPBIX 0CO00E€ MECTO
3aHUMAIOT MH(POPMAIMOHHBIE TEXHOJOTUU PA3HOTO YPOBHS W HAMPABICHHOCTH:
y4eOHUKH U KYPCHI JICKITUH, pa3IMuHbIe TEMATHUECKHUE KYPHAIIBI.

JIJist  ycnenrHo opraHu3alid CaMOCTOSTEIbHOM paboThl BCE AaKTHUBHEE
MPUMEHSIOTCST pa3HOoOOpa3Hble 00pa3oBarelibHbIE pecypchl B ceTu HWHTepHer:
BUPTYaJIbHbIE JICKIIUU, aPXUBBI )KYPHAJIOB, TA0OPATOPUHU, TIPU STOM TOJIb30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp U NojkiatoueHue K Murepuery. Hcnonbs3oBaHue
CeTell YCUJIMBAeT poOJb CAMOCTOSTENBHOM pabOThl CTyAEHTAa W TO3BOJISIET
KapIMHAJIbHBIM 00pa30M U3MEHUTH METOAUKY MpErogaBaHusl.

Bonbiioe BocniurarenbHOE U 00pa30BaTENbHOE 3HAYEHUE B CAMOCTOSATEILHOM
y4eOHOM TpyH€ CTYJI€HTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKAAaeT U
MOAACP>KUBAET BHUMAHUE U UHTEPEC, TOBBIIIACT AKTUBHOCTH MaMSTH U MBIIIIICHUS,
MO3BOJISIET CTYJEHTY CBOEBPEMEHHO OOHAPYXUTb W YCTPAHUTH JOMYIICHHbBIC
OMMOKM ¥ HENOCTAaTKU, OOBEKTUBHO ONPEJCIUTh YpPOBEHb CBOMX 3HAHWM,
MpaKkTUYECKUX yMeHHI. CaMoe JOCTYMHOE U MPOCTOE CPEACTBO CAMOKOHTPOJISI C
npUMEHEHuEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH - 3TO Pl
TECTOB «Oon-line», KOTOpbIe MO3BOJISIOT B PEKUME PEATHHOTO BPEMEHH OIPEACIIUTh
CBOI YpOBEHb BIAJCHUS MPEIMETHBIM MAaTEpPHAJIOM, BBIIBUTh CBOU OIIMOKH H
MOJYYUTh PEKOMEH/IAINY 110 CAMOCOBEPILICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c aumepamypoil

Bcro nurteparypy MOXKHO pa3iesiuTh Ha y4eOHUKM M ydeOHbIE MOCOOus,
OpUTHHAJIbHBbIC HayYHbIe MOHOTpaUYECKUEe MCTOYHUKH, HAyUYHbIC MyOJIUKAIlUU B
nepuoanyeckor mneyatu. M3 HUX MOXKHO BBIIEIUTH JIUTEPATypy OCHOBHYIO
(peKOMEH1yeMYI0), JTOTIOTHUTENBHYIO U JINTEPATYPy ISl YIIIyOJIEHHOTO U3y4YEeHHUS
JIACHIUTUIAHBI.

N3yuenne AUCIUTUIMHBI CIeAyeT HAUMHATH ¢ Y9€OHUKA, TOCKOJIBKY YUeOHUK
— 3TO KHUTa, B KOTOPOW M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUM MO OMPEICIICHHOMY
MpPEAMETY B COOTBETCTBUU C IEISMU M 3ajJadaMyd OOy4YEHHsI, YCTaHOBICHHBIMHU
IIPOTPAMMOM.
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[Ipu pabote c¢ nuTepaTypoll HEOOXOJUMO YUYUTHIBATh, YTO HMEIOTCA
pas3MyHble BHIbBI YTCHUSA, M KAKIBIM M3 HUX HCIIOJIB3YETCS HAa ONPENEIECHHBIX
JTanax OCBOEHUS MaTepHaa.

IIpeosapumenbHoe UTEHUE HANIPABJICHO HA BBISIBJICHUE B TEKCTE HE3HAKOMBIX
TEPMUHOB M NOUCK MX 3HAYEHHUs B CIIPABOYHOW juTeparype. B wactHoCcTH, npu
YTEHUU YKa3aHHOM JMTepaTypbl HEOOXOAMMO MOJIpOOHEHmMM  00pazom
aHAIM3UPOBATh MOHATHS.

Ck603H0€e umeHnue pearoaracT IpOYTeHNE MaTepuaa oT Hadasa O KOHIIA.
CKBO3HOE 4YTEHHE JHUTEpPaTypbl W3 MPUBEICHHOIO CIHCKAa JAeT BO3MOXHOCTb
CTyACHTY c(opMHpOBaTH CBOJ OCHOBHBIX TOHSTHI W3 H3ydyaeMoOW O0O0JacTH U
CBOOOJIHO BJIAJIETh UMH.

Buvibopounoe — Ha000pOT, UMEET LIETBIO TOUCK U 0TOOp MaTepuana. B pamkax
JAHHOI'O Kypca BBIOOPOYHOE YTEHHE, KaK CIOcO0 OCBOEHHUS COIEp)KaHUs Kypca,
JOJDKHO HCIIOJIB30BaTbCA MPHU TOJATOTOBKE K NPAKTUYECKUM 3aHATHAM 110
COOTBETCTBYIOILIUM pa3JiesaM.

Ananumuyeckoe umenue — 3T0 KpUTUUECKUN pa300p TEKCTa C MOCIEAYIOLINM
ero KoHcnekTupoBaHueM. OCBOEHHME YKa3aHHBIX MOHATHH Oyaer Haubosee
3¢ (EKTUBHBIM B TOM CIydae, €CH PU YTEHUU TEKCTOB CTYAEHT OYyJET 3a1aBaTh K
TUM TEKCTaM Bompochl. YacTe U3 3TUX BOIpocoB chopmynupoBaHa B ®OC B
IepeyHe BOIPOCOB AJisi cobecenoBaHus. IlepedeHb 3TUX BONPOCOB OTPaHHUYEH,
MO3TOMY Ba)XHO HE TOJBKO COJEpPXaHUE BOMPOCOB, HO CaM IPHUHIIMI OCBOCHHUS
JUTEPATYPHI C TOMOILBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroujeco 4TeHUS ABIAETCSA IIIyOOKOE U BCECTOPOHHEE IOHUMAaHNE
yueOHo# nHpopmanyu. ECTh HECKOIBKO MPUEMOB U3yUYatOIIEro YTEHHUS

1. Utenue no anropuTMy npeanosiaraet pa3oreHue nHhopmanuu Ha OJIOKU:
Ha3BaHUE; aBTOP; MCTOYHHUK; OCHOBHAs HJEs TeKcTa; (haKTUUECKUH Marepuan;
aHaIM3 TEKCTa IIyTEM COIIOCTaBJICHUS HMMEIOIIUXCS TOYEK 3PEHHS 110
paccMaTpUBaEeMbIM BOIIPOCaM; HOBU3HA.

2. IIprem MoCcTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIINI alITOPUTM:

—  MEIUICHHO MPOYUTATh TEKCT, CTAPAsACh IIOHATH CMBICI U3JI0KEHHOTO;

—  BBIJICTIUTH KIIIOYEBHIE CIIOBA B TEKCTE;

— 1OCTapaThCsl MOHATh OCHOBHBIE WJEH, MOATEKCT M OOLIUH 3ambicen
aBTOpA.

3. IlpueM Te3upoBaHUs 3aKito4yaeTcss B (POPMYIHPOBAHUU TE3HCOB B BUJEC
IIOJIO’KEHHM, YTBEPKICHHM, BBIBOJIOB.

K 3TOoMy MOXHO 1006aBUTH M MHBIE IPUEMBL: IPUEM PEPEPUPOBAHUS, IPUEM
KOMMEHTHPOBAHUS.

Baxxnoil cocrapisitonieil J11000ro COMMIHOTO HAYYHOTO W3JaHUS SIBISIETCA
CIIUCOK JIUTEPaTYpPhl, HA KOTOPYIO cchliaeTcst aBTop. [Ipyn BOSHUKHOBEHHH HHTEpeca
K KakoW-To oOCyXJaeMoW B TEKCTe IpoOJeMe BCerza €CTb BO3MOXKHOCTh
oOpaTUTBhCS K CIHUCKY OTHOCALIEHCS K HeW nurepaTypbl. B 3TOoM ciydae Bcd
npobsieMa Kak Obl pa30MBaeTCs Ha COCTABISIOLIME YAacTH, KaXkaas M3 KOTOPBIX
MOJKET U3y4aThCs OTAEIBHO OT Apyrux. IIpu 3ToM BakHO HE TEpATh U3 BUJA 00U
KOHTEKCT U HE IMOIPY’KaThCS YPE3MEPHO B JIE€TalIM, OTOMY YTO TaKMM 00pazom
MO>KHO HE YBUJIETh [TIaBHOTO.
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HOI[FOTOBKa K 3K3aMCHY J0JIKHAa IHPOBOAUTHLCA Ha OCHOBC JICKOHMOHHOIO
MaTtcpuajia, MaTcpuaia J'Ia60paTOpHLIX 3aHITHH ¢ 00s3aTeIIbHBIM 06pameHHeM K
OCHOBHBIM y‘{C6HI/IKaM I10 KYpPCYy. DTO0 MO3BOJIUT UCKIIOYUTH OIMOKH B IOHUMaHUH
Marcpuaiia, 00JIerYuT €ro OCMBICJICHHC, IMPOKOMMCHTHUPYCT MaTcpual
MHOT'OYHCJICHHBIMH ITPUMCEpPAMU.

Memoouueckue pekomenoauuu 011 ROO20MOBKU K IK3AMEHY

Ok3ameH Ha [V-m cemectpe sBnsieTcss GopmMoit HTOrOBOTO KOHTPOJIS 3HAHHIMA
U yMEHHMI OOYyYaromuxcs IO JAHHOW AMCHIMILIMHE, MOJTYYCHHBIX Ha JICKIMSX,
7a00paTOPHBIX 3aHATUAX U B MPOIIECCE CAMOCTOATENbHON paboThl. OCHOBOM aJis
OTpeJeNIeHUs] KOoJMYecTBa OayuioB IS HK3aMEHa CIY)KUT YpPOBEHb YCBOCHHS
oOyJaroluMuCs MaTepualia, IpeayCMOTPEHHOTo JaHHOU pabouelt mporpammoii. K
’K3aMEHY JOIyCKaloTCi CTYyAEHThI, HaOpaBume 36 u Oosee OaioB MO UTOram
TEKYILETo U MPOMEXYTOUHOTO KOHTpoJis. Ha 3x3aMeHe CTyJieHT MOXKeT HaOpaTh OT
15 no 30 Gamos.

JUist mosiydeHHsl 3K3aMeHa, o0ydaroluecs BHOBb OOpaliarTcs K ydyeOHO-
METOUYECKOMY MaTepUATy B 3aKPETUISIOT TPOMEKYTOUYHbIC 3HAHMS.

[ToaroroBka oOy4aromerocs K Sk3aMeHy BKIIIOUAET TPH JTara:

— camocTosiTeNbHas paboTa B TEUCHHE CEMECTPA;

— HENOCPEICTBEHHAs MOATOTOBKA B JIHHU, MPEIIECTBYIOUINE 3K3aMEHY 110
TeMaM Kypca;

— OTBETHI Ha BOIIPOCHI, IPUBEICHHBIE B SK3aMEHAIIMOHHBIX OUJIETAX.

[Ipu MOArOTOBKE K AK3aMEHY O0YyYarolMMCs LEeIeco00pa3Ho MCMIOIb30BATh
MaTepuagbl  JIGKIHHA, Yy4eOHO-METOAMYECKHEe  KOMIUIEKChI, HOpPMATHBHBIC
JIOKYMEHTBI, OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY.

Ha sx3ameH BBIHOCUTCSI MaTepuan B o0beMe, MPeayCMOTPEHHOM pabouei
nporpaMMoi y4eOHOM JNUCHUIUIMHBI 3a CEeMeCTp. OK3aMeH MPOBOAUTCS B
MHChbMEHHOM/yCTHOM (hopMme.

[Ipu mpoBeneHuu 5K3aMeHA B MUCHBMEHHOHM (YCTHOH) ¢opme, BeIyIIHii
IpenoAaBaTesib COCTaBIseT NEPEeYeHb BOMPOCOB, KOTOpBIE BKIIOYAIOT B ceOs
TeopeTuueckue 3anaHus. OOopMyIHpoOBKa TEOPETHUECKHX 3aJaHHsl COBIAJAET C
(bOopMyIMPOBKOW MepedHsl BOMPOCOB, BHIHOCHUMBIX Ha 3K3aMEH, JTOBEACHHBIX JI0
CBEJCHUS OOYYaroIIMXCsl HaKaHyHE SK3ameHa. Bompockl OTHOCATCS K pa3InyHbIM
paszienamM TpOrpaMMbl U JIOCTaTOYHO TIOJIHO OXBAaTHIBAIOT MaTepuan y4eOHOU
JTUCIIUTUTAHBIL.

B aynuTtopuu, rie mpoBOAUTCS dK3aMEH, MOTYT OJHOBPEMEHHO HaXOAUTHCS
BCE CTYJCHTHI.

Pesynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHa BBIPOKAOTCS OailiamMu:

Omauuno - om 91 0o 100 d6annoe — TeOPETHUECKOE COACPKAHUE Kypca OCBOECHO
TMOJTHOCTBIO, 03 MPOoOesioB, HEOOXOAUMBIE MPAKTHUYECKUE HABBIKK PAOOTHI C OCBOCHHBIM
MmatepuanioM chopmupoBanbl. Ha sk3aMeHe CTyAeHT JeMOHCTpUpYeT ITyOOKUE 3HAHUS
NPEAYCMOTPEHHOTO TPOTPaMMON MaTepuana, yMeeT YeTKO, JIAKOHMYHO U JIOTUYECKH
TMIOCJIEIOBATENBHO OTBEYATH Ha MOCTABJICHHBIE BOIPOCHL.

Xopouio - om 81 00 90 6annoe — TEOPETUYECKOE COAEPNKAHUE Kypca OCBOEHO,
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HEO0OXOMMBIE MPAKTHYECKUE HABBIKM PabOThI C(hOPMHUPOBAHBI, BHIIOIHEHHBIE YUeOHBIE
3aJIaHusl COZIep KaT HEe3HauMTesbHble OmMOKU. Ha sKk3ameHe CTyJneHT JEeMOHCTPUPYET
TBEPJIOE 3HAHUSI OCHOBHOIO (TIPOrPaMMHOIO) Marepualia, YMeeT YeTKO, IpaMOTHO, Oe3
CYILIECTBEHHBIX HETOYHOCTEH OTBEYATh HA TIOCTABICHHBIE BOIPOCHL.

Yooenemeopumenvno - om 61 0o 80 6annoe — TeopeTHIECKOE COEPKAHUE
Kypca OCBOEHO HE IMOJHOCTHbIO, HEOOXOAMMBbIE MPAKTUUYECKUE HABBIKU PaOOTHI
chopmupoBaHbl yacTiyHO. Ha 3adere CTyIEHT JAEMOHCTPUPYET 3HAHHUE TOJIBKO
OCHOBHOT'O MaTepHalia, OTBETHI COJEepaT HETOYHOCTH, cIab0o apryMEeHTHPOBAHBI,
HapylIeHa N0CJIe0BAaTEIbHOCTD U3JI0KEHUS MaTepraia

Hezaumeno - om 36 0o 60 6annoe — TeOpeTUUECKOE COAEpPKaHUE Kypca HE
OCBOEHO, HEOOXOJIMMBbIE MPAKTUYECKUE HABBIKM PaOOTHl He chopmupoBanbl. Ha
3a4eTe CTYIEHT JEMOHCTPUPYET HE3HAHHE 3HAYUTEIBbHOM YacTH MPOrpaMMHOTO
MaTepuana, CylIIeCTBEHHblE OIMOKM B OTBETaX HA BOMNPOCHI, HEYMEHHE
OpPUEHTHUPOBATHLCS B MaTepHaie, HE3HAHUE OCHOBHBIX MOHATUN JUCITUTUTMHBI

1.8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUnIUHbl
MarepuaibHO-TEXHUYECKOEe OOecreueHne JAUCHUIUIMHBI  (TEeXHHYECKHE
Cpe/CTBa, JabopaTopHOe 00OPYI0OBAHKE | JIP.) IPEACTABICHO B Ta0I.

Ne | HaumeHnoBaHue (KOMIbIOTEpHBIE KJacchl, ydeOHblE J1abopaTtopuu, | AyauTopus

1/ | 000pyIOBaHNE)

1 VY4ebnble 1abopaTopuu TJIABHBIA  KOPITYC,

211, 214, 215 ayn.

2 VYyeOnas 1abopaTopusi, OCHaIleHHas KoMIibtoTepamu (12 mrt.) [JIaBHBIN  KOpITYyC,

222 ayn.

3 JlaGoparopHble  OAHO- M  JIBYXIIHEKOBBIE JKCTpyAepbl ¢ | [maBHBI KOpmyc
U3MENTbYUTEISIMH, IUIaCTOMETP, npoOuiika, cmecutens, | HOLL «ITonumep u
AQHAJIMTUYECKUE BECHI. komMno3utsel» 013

1a0.

4 O6opynoBaHue [JJs UCCIIEJOBaHMS TOJUMEPHBIX MarepuasoB | [aBHbIM Kopmyc,
(pa3pbIBHas MallMHA, Ipecc ropsyero npeccosanus, npuodopst aias | HOL[ «Ilomumepsr
OTIpeJIeNIeHHUs MHIEKCa paciiiaBa, yapHOU BI3KOCTH, MEXaHUYECKUX | H KOMIIO3HUTHD»
CBOWCTB, TBEPJIOCTH MOJIMMEPOB U T.1.)

[Ipu npoBeneHNH 3aHATUM JIEKLIMOHHOIO TUIIA UCTIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe obecnedenue:

— IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription);

C80000HO pacnpocmpansemvle nPocPammbl.

—  WinZip qyist Windows - mporpamm JJIst CKaTUs U PaCIiakOBKH (Paityios;

— Adobe Reader s Windows — nporpamma jyist urenust PDF ¢aitnos;

— Far Manager - koHCONBHBIN (DailJIOBBIN MEHEIKEP TSI OTIEPAIIMOHHBIX
cuctem cemerictBa Microsoft Windows.

I[JIH CTYACHTOB C OI'PaHUYCHHBIMU BO3MOXKHOCTAMH 3J0POBbA CO3AdHbI
CIICOMUAJIbHBIC YCJIOBHA OJIA ITOJTYUCHMA 06pa3013aH1/I;1. B oeiax AOCTYIIHOCTH
MMOJIYy4YCHUA BBICHICTO O6pa3OBaHI/I}I I10 O6pa30BaT€JIBHI>IM ImporpamMmmam
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WHBAJIMJIAMHA ® JIMIAMH C OTPAaHUYCHHBIMH  BO3MOXKHOCTSMH  37IOPOBBS
YHHUBEPCUTETOM oOecrieunBaercs: 1. AJbTEpHATHBHOM Bepcueil oduimaibHOrO
caiita B cetn «WuTepHeT» s ciaboBuasmux; 2. [IpUCyTCTBHE acCHUCTCHTA,
OKa3bIBAIOIICTO 00YYarOIIEeMyCss HEOOXOUMYIO ITOMOIIb; 3./1J11 HHBAIM/IOB | JIUI]
C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS IO CIyXy — AYOJIMPOBaHHE BCIyX
CIpaBOYHOW HWHGPOPMAIIMKA O PACHHMCAHUM YYCOHBIX 3aHATHH; oOOecreueHue
HaJIJICKAIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIpOU3BeAcHUs MHpopmanuu; 4. Jlns
WHBAJIMJIOB W JIMI[ C OrPAaHWYCHHBIMH BO3MOXXHOCTSMH 370POBbS, HUMCIOIIHX
HApyIICHUS  ONOPHO-JBHTATCIIGHOTO  ammapara, CO3JaHbl  MaTepHalbHO-
TEXHHYECKHAC YCIOBUS OOCCICUYMBAIOIINEG BO3MOXHOCTh OCCIPENATCTBEHHOTO
JOCTyIa O0yJaronIuxcsi B y4eOHbIC ITOMEIICHUS, O0BEKTY MUTAHUS, TyaJeTHBIC H
JIpyTHE TIOMCIICHUS YHUBEPCHTETa, a TaKXke MpeObIBaHUS B  YKa3aHHBIX
MOMCIICHUAX (HAJTUYHUE PACHIMPEHHBIX JBEPHBIX MPOSMOB, MOPYYHEH M APYTHUX
MPUCTIOCOOJICHUI ).
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JIuct u3aMeHeHui (10MOJTHEHH )

B pa0oyeil nporpamme qucuMILIuHbl «IloJiuMepHbIe HAHOKOMIIO3UTHD) 110
HanpaJjieHu10 moaAroToBku 04.03.01 - Xumus,

npopuib — BbICOKOMOJIEKYJIAPHbIE COCIMHECHUS

Ha 2022/2023 yueOHBbIil 1o

n/n

JyieMeHT (ILYHKT)
PII/]

IlepeyeHb BHOCMMBIX
N3MeHeHu
(nomoJiHeHM i)

IIpuMmeuyanue

OO0cyxeHa 1 peKkoMEeHJ0BaHa Ha 3acelaHnuu KadeIpbl OpraHu4ecKoi XuMuu
Y BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

npoToKoJI Ne «

»

2022 1.

3aBenyromuii kaheapon

I0.A. Mankannyes
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