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Paboyas mporpamMMa JUCLMIJIMHBI pa3dpaboTaHa B COOTBETCTBUU C CAMOCTOSITENIbHO YCTa-
HOBJIeHHbIM MI'Y o6pasoBaTesnbHbIM cTtangaptoM (OC MI'Y) pnsa peanusyeMbiX OCHOBHBIX
npodeccuoHaJbHbIX 06pa30BaTebHBIX IPOTrPaMM BbICLIE0 06pa30BaHUs 10 HAllpaBJIEHHUIO
noarotoBku / cnenuanbHocTd 04.05.01 «®PyHpaMeHTasbHasgd U NpPUKIAJHAs —XU-
MUs» (MporpaMMa clenyanauTeTa), yTBepKaeHHoro nprukasomM MI'Y ot 22 urona 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 nekabps 2011 roaa Ne 1289, ot 27 anpesns 2012 roaa Ne 303, ot 30 ge-
kabps 2016 roga N2 1671).

['og (rogbl) npuemMa Ha 00y4YeHHEe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019



1. HaumeHoBaHue AucHUIIUHBI (MoAy/s1) KoslongHO-XUMHUYeCKHUe IPUHLUIIBI CO3JaHUA KOMIIO3ULIMOHHBIX MaTepHaJiOB
2. YpoBeHb BbIClIEro 06pa3oBaHus — CHeUATUTET.

3. HanpaBsienue noarotoBku: 04.05.01 ®yHaamMeHTa/IbHAA M NPUKJIAAHAS XUMUSL.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 6s10k 1.

5. [lnaHupyeMblie pe3yibTaTbl 00yUYeHUs 10 JUCHUIIJIMHE, COOTHECEHHBIE C IJIAHUPYEMbBIMU pe3yibTaTaMU 0CBOEHUsI 06pa3oBaTebHON Npo-
rpaMMbl (KOMIEeTEHLUSAMU BBITYCKHUKOB)

KoMnereHuus [l1aHMpyeMble pe3yJbTaThl 00y4eHHUs N0 AUCHUIIMHE (MOAYJII0)
CIIK-1.C. Cioco6HOCTb NPUMEHSITh 3HAHUS TeOPETUUYECKUX | 3HATh: TEOPETHUYECKHE OCHOBBI IVIAaBHBIX Pa3/iesioB KOJIJIOUJHOW XUMUU:
0CHOB pyHJaMeHTa/IbHbIX Pa3/ieJI0B KOJJIOUJHON XUMUU MOBEPXHOCTHbIE SIBJIEHUS], MEXaHU3Mbl CTAOMJIU3AlMU U IOTEPU YCTOUUU-

(TepMoAvHAMMKa NOBEPXHOCTHBIX IBJIEHWH, 06pa30oBaHue, | BOCTHU AUCIEPCHBIX CUCTeM, QU3UKO-XMMUYECKasd MeXaHHUKa.
YCTOMYMBOCTb U CBOMCTBA AUCIEPCHBIX CUCTEM Pa3/IMYHOU | YMeTh: HCI0JIb30BaTh TeOpeTUYEeCKUe 3HAHUA I/ aHa/IM3a U 00'bsCHe-
IpPUPO/ibl) IPU pellieHUH 3aa4 NpodeccuoHaIbHOM Jiesi- HUSA N0JTY4YEeHHBIX IKCIIePUMEHTA/IbHbIX pPe3yJIbTaTOB.

TEeJIbHOCTH. BJlapaeTh: HaBbIKAMU IPMUMEHEHUS TeOpeTHUYeCKUX OCHOB KOJIJIOUJTHON
XUMUHM IPU pelIeHUH HayYHbIX U Y4eOHBIX 3a/a4.

6. 06'beM JUCLUIIJIMHBI B 3a4€THbIX €IMHUIAX C yKa3aHUEeM KOJIMYeCTBa aKaJleMUYeCKUX UJIM aCTPOHOMUYECKUX YaCOB, Bbl/leJIEHHbIX HA KOHTAKT-
HY!0 paboTy 00y4arolUXCs € IpenojaBaTesieM (110 BUAAM yYeOHbIX 3aHATUM) U HA CAMOCTOSITEIbHYI0 PaboTy 00y4YaroLUXCs:

O6wem ducyunaunsl (Modyas) cocmasasem 3 3auemusblx eduHuy, ece2o 108 uacos, uz komopuix 58 uaca cocmas/isiem KOHMAKmMHas paboma cmydeH-
ma c npenodasamesiem (36 4acoe 3aHsIMus AEKYUOHHO20 muna, 18 yacos 3aHsimusi cCeMUHaApcKo20 muna, 4 4aca - npoMexcymo4Hbulll KOHMpPO.1b ycne-
gaemocmu), 50 yacoe cocmassasiem camocmosameabHas paboma cmydeHma.

7. BxoaHble TpebOBaHUS [IJI1 OCBOEHUS AUCLHUIIJIMHBI (MOAYJIs1), IpeJBapUTebHbIE YCIOBUS.

O6yuarouics g0/KeH

3HaTh: GyHIaMEHTAIbHBIE OCHOBBI BAKHEUIIINX PA3EIOB XUMHH (HEOPTaHHMUECKOH, aHATUTUYECKOM, OpraHuYecKor, GU3NIECKOM, KOJUTOMIHON XUMUH,
XUMHUH BBICOKOMOJICKYISPHBIX COSAMHEHUM, XUMHUYECKON TEXHOJIOTHH ), METO/Ibl MATEMaTUYECKOTO aHaIH3a IJIsl IKCIIEPUMEHTAIBHON 00pabOTKHU pe3ynibTa-
TOB,;

YMeTb: HpI/IMeHHTB (I)YH)IaMeHTaJ'H)HBIe 3HAHUS B O6.]'IaCTI/I €CTCCTBCHHBIX TUCHUIIJINH HpI/I OCBOCHHUHU NAHHOT'O CIICIIUAJIBHOT' O Kypca

BiiageTh: HaBbIKaMU MTOMCKA HAYYHOU HH(POPMAIIUH U €€ aHAJIN3a, HABBIKAMU MPEJICTABICHUS MOMyYEHHBIX Pe3YyIbTaTOB B BUJE OTUETOB, MPE3CHTALIUN U
HAYYHBIX MYOJIMKAIHMKA, aHTJIMACKUM SI3BIKOM JJIs aHAJIW3a MePUOUIECKON HHOCTPAHHOW HAyYHOU JTUTEPaTypHI.



8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

HauMeHoBaHMe M KpaTKoe cogep- | Bcero B TOM uucie
»KaHue pa3/JesioB M TeM AMCIH- (4acsni)
IIMHBI (MoAyif), KoHTaKkTHas pa6oTa (pa6oTa BO B3aUMOJAeMCTBUM C npeno- | CamocrosTe/bHas1 pado-
JAaBaTeJieM), 4achl Ta 06y4amLerocs, 4acol

dopma npomeKyTO4YHOM aTTeECTA- U3 HUX W3 HUX
MU [0 AMCLUIIMHE (MOAYJII0)
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Tema 1. OOmme cBeeHus 0 moyimMep- | 32 12 4 16 6 10 16
HBIX KOMIO3UIIMOHHBIX MaTepHaiax
(TTIKM).
Omnpenenenue u kinaccuduxarms
ITKM. Kommioueuts! IIKM. Bung! cs-
3yromux u HanonHurenel B [IKM.
Mexdasznast rpaHHIla Kak KOMITOHEHT
ITKM.
Tema 2 . Aaresust u aare30MHHbBIE CO- 38 12 8 2 22 6 10 16
€UHEHUS.
SBnenune aare3un. Teopun aare3uu:
MEXaHUYEeCKasl, DIEKTPUIeCcKast, all-
copOuuoHHas, 1udPpy3noHHas, TeOpUs
ca0bIX TPaHUYHBIX cioeB. [lepexo-




HbBIC 30HEI B aJIF'€3MOHHBIX COCINMHCHU-
siX. MexaHu3Mbl pa3pylieHust aire3u-
OHHBIX coequHenuii. Pabora aare3uu u
aJAre3uOHHas MPOYHOCTh. MeToAbI
onpeeacHuss paboThI AIME3UH U ajre-
3MOHHOU ITPOYHOCTH.

Tema 3. OcHOBHBIC TTOAXOMBI K peryiau- | 38 12 6 2 20 6 12 18
poBaHUIO aare3uu KOMnoHeHToB [TIKM.
MeTo/1bI TOATOTOBKH MOBEPXHOCTEN
TBEpAbIX cyOcTparoB. Moauduuupo-
BaHUE MOJUMEPHBIX CBs3yronmx. Oco-
6ennoctu [IKM c HaHOAKCIIEPCHBIMU
HATIOJTHUTEIISIMU.

HpOMe}KYTO‘{HaH aTTeCcTalud 3ayem

HToro 108 36 18 4 58 18 32 50

9. O6pa3oBaTe/ibHble TEXHOJIOTUU:
-IpUMeHeHHe KOMIbIOTEPHBIX CUMYJIITOPOB, 00pab0TKa JaHHbIX HAa KOMIIbIOTEPAaX, UCM0JIb30BaHHUE KOMIIbIOTEPHbBIX IPOTPaMM, YIPaBJI SI-
I0IMX NpUbOpaMu;
-UCIN0JIb30BaHUE CPeJICTB JUCTAaHIJMOHHOTO CONPOBOXKAEeHUS y4eOHOT0 Npoliecca;

-npeno/jiaBaHue JUCLUILJIUH B $OpMe aBTOPCKUX KypPCOB M0 porpaMMaM, COCTaBJIEHHbIM Ha OCHOBE Pe3yJIbTAaTOB UCCJeJ0BaHUN HAYUHBIX
mkoJs MI'Y.

10. Yye6HO-MeTOAUYECKHE MAaTepPHaJIbl AJIS CAMOCTOATEJbHOM Pa6oThI O AUCHUILIMHE (MOAYJIIO):

KoHcneKkTh! 1eK1IMi, Mpe3eHTal MU JIEKLUKA, OCHOBHAs U JONOJIHUTe/IbHas y4yebHas JMTepaTypa.

[IpuMepsl TEM AJ1s1 Npe3eHTauui U pedepaToB
1. BausHue MoaupHKATOPOB HA MeXaHUYECKHEe CBOMCTBA OTBEPKAE€HHbBIX 3MOKCHUAHBIX CMOJI U KOMIIO3UIIMOHHBIX MaTepHaIOB Ha UX OCHOBE.
2. [IpyuHIMNBI peryJupoBaHUs afire3NOHHBIX CBOMCTB TEPMOIMJIACTUYHBIX MOJTUMEPHBIX CBA3YIOIIUX.
3. MoauduiupoBaHre NOBEPXHOCTH HAMOJHHUTEJEH MOJIMMePHbIX KOMIIO3UIIMOHHBIX MAaTEPHUAIOB. AIIIPEeTUPOBAHKE BOJIOKOH.
4. BausiHue $pa30BOT0 COCTOSIHUSI MHOTOKOMIIOHEHTHbBIX TOJIUMEPHbIX CBA3YIOUIMX HA MPOYHOCTh KOMIIO3UI[MOHHBIX MaTepPHaJIOB.
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11. PecypcHoe obecrnieyeHue:
e [lepeyeHb OCHOBHOM Y BCIIOMOraTeJIbHOW Yy4eOHOU JIMTEepaTyphbl KO BCEMY KYpPCY
OcHoOBHas JiuTEpaTypa

1. KoHCHEeKTHI JIEKIMH

2. Ilpe3eHTauuu JIeKLUU

3. WyxwuH E.[L,, llepuos A.B., AmMenuna E.A. KostongHasa xumusd. M.: Beiciias mwkouia, 2006. 443c.
4. CymM™ B.Jl. OcHOBBI KoJLsIOMAHOM XUMUM. M.: Akagemus, 2006. 239c.

Jono/THUTEe/IbHASA JINTEPATypa

[IpaKTUKYM 10 KOJIJIOUJJHOW XMMHHU U 3JIEKTPOHHOM MUKpockonuu / noj pen. Boronkoro C.C., [lanny P.M. M.: Xumus, 1974. 224c.
3uMoH A./l. Aare3us nJieHOK ¥ NOKpbITUH. M.: Xumus, 1977. 352c.

CymmMm B./1., TopronoB 10.B. ®u3nko-xuMuyeckre oCHOBbI CMa4yMBaHUs U pacTekaHus. M.: Xumus, 1976. 232c.

Hepsirun B.B., KpotoBa H.A., Cmuara B.I1. Aare3us TBepabix TeJi. M.: Hayka, 1977. 277c.

MockBuTuH H.U. ®U3rKO-XMMUYeCKHEe OCHOBBI IIPOLIECCOB CKJIeMBaHUsA U NpuaunaHusa M.: JlecH. npom., 1974. 191c.

Borouxkui C.C. AyToaaresus U ajre3usi BbicokonoJuMepoB. M.: Poctexusgat, 1960. 244c.

[TonvMepHble KOMIIO3UIIMOHHBIE MaTepHaJibl: CTPYKTYPa, CBOMCTBA, TexHos0rusA / nox pea. bepanna A.A. CI16: [Ipodeccus, 2009.556c.
Kunsok 3. Aaresus u aaresussl: Hayka u Texnosioruu. [lep. ¢ Anri. - M.: Mup, 1991 - 484 c.

Bepsinn A.A., bacuH B.E.OcHOBBI afire3uu nosiuMepoB. M.: Xumus, 1974. 392c.

10 Jlunatos 10.C. KosutongHaa xumusa noniuMmepoB. Kues: HaykoBa nymka, 1984.844c.

11. AgamcoH A. Pusudeckas xuMus noBepxHocTeu. [lep. c AHru. - M.: Mup, 1979. 568c.

12. Yaneix A.E. ludpdy3usa B nosuMepHbIx cucTeMax. M.: Xumus, 1987. 312c.

O OND U WN

IlepyoanyeckKasa sureparypa
1. Top6aTtkuna F0.A. // MexaHrka KOMI03UTHbIX MaTepuasoB. 2000. T.36. Ne 3. C. 29.
2.Tynb B.E., Baxpymuna JI.A., /IBopenikasg H.M. // BMC. A. 1976. T.18. N2 1. C.122-126
3. bukepmasn £1.0.// Ycniexu xumuu. 1972, T. 41. Ne 8. C.1432-1464.
4. Yanbix A.E., lllep6una A.A. // Kneu. 'epmetuku. Texnosoruu. 2005, Ne§, c. 6-13 u Ne 9, c. 2-10.
5. borganoga 10.I%, lomkukoBa B./I., Maxyra A.I. // Kneu. l'epmetuku. Texnosnoruu. 2010. Ne 7. C. 2-7.
6. Yue C.Y, Looi H.C. // International Journal of Adhesion & Adhesives. 2001. V. 21. P. 309-323.
7. Hukonosa C.H., TypoBckas JI.H., lony6enkoBa JI.W., Akytun M.C. // [lnactmaccel. 1966. N11. C.56
8. l0auH B.E., JlekcoBckuii A.M. // ®usuka tBepgoro tesa. 2005. T. 47. Ne5. C. 944-950.
9. Tekylas Hay4yHas NepuoAMKa M0 YKa3aHUIO MpenoiaBaTeis.



HUHTEpHET-pecypchl

http://istina.msu.ru/media/publications/books/574/cf8/2685127/adhesion.pdf

e MaTepHasbHO-TEXHUYECKOE 06eclieueHUe: ClieliMabHbIX Tpe60BaHUN HET, 3aHATHUS IPOBOJATCS B 0ObIYHOUM ayJUTOPUH, OCHALLL,EHHOH /10-
CKOH U MeJioM (MapKepaMH)

12. AA3bIK penojaBaHusa — PyCCKUH
13. [IpenogaBaTesiu: CT.H.C., K.X.H., 1o1eHT 1o cnenuaibHoct 02.00.11 FOnusa ['ennaaueBna bormanosa
®OoHAbI OLIEHOYHBIX CPECTB, HE0OX0AUMbIE AJIS OLeHKHU pe3y/IbTaTOB 00y4eHUs

06pasibl OIEHOYHbIX CPE/ICTB /ISl TEKYILET'0 KOHTPOJISI YCBOEHHSI MaTepUasia U IPOMEXyTOUHOM aTTeCcTalluu - 3a4eTa. Ha 3aueTe npoBepsieTcs
JLOCTHXKeHUe NPOMeXKYTOYHbIX MHAUKATOPOB KOMIIETEHIUH, TepeYHCIeHHBIX B I1.5.

BOl'lpOCbI K 3a4eTy:

OcHOBHbIE KOMIIOHEHTBI OJIMMEPHBIX KOMIO3ULMOHHBIX MaTepuasioB ([IKM). Bujbl CBA3YIOIUX U HAllOJHUTEJEN.
Knaccudukanus [IKM u o6sactu npumenenus [IKM.

fABnenue aaresun. MexxMmoJieKy/ispHble B3aUMO/JIeCTBUSA B KOH/AEHCUPOBAaHHBIX pa3ax. A[cCOPOLMOHHAA TeOpUs air3UH.
MexaHuveckas Teopus aaresuu. [[pyHuunbl 1oAroToBKU KOMIoHeHTOB [IKM ¢ ToukH 3peHuss MexaHM4eCKOU TeOpUH aiT€3UH.
Iunddys3usa B mosuMepHbIX cucteMax. Jluddpy3roHHas Teopus aZre3um.

Teopust c1abbiX rPaHUYHBIX CJIOEB.

[lepexoiHble 30HbBI B aiIT€3UOHHDBIX COEJUHEHUAX.

AnresuoHHoe coejrHeHUe. MexaHU3Mbl GOPMUPOBAHHUA a/iIF€3UOHHOTI0 COeJMHEHHUS C TOYKHU 3pEHUs Pa3IMYHbIX TEOPUN a/IT€3UH.

O 0N W

Ajre3usi v aJire3aMoHHast NPOYHOCTh. CBSI3b aIT€3MOHHON IPOYHOCTHU B 3JIeMEHTAPHOH siueiiKe BOJIOKHUCTOI'0 KOMITO3UTA C IPOYHOCThIO
[TKM.

10. BHyTpeHHHE HANPSDKEHHUS B a/Ir€3MOHHbBIX COe/JUHEHUSIX.

11. MeToAbl U3MepeHUSs a/IFTe3UOHHON MPOYHOCTH. MaciTabHble 3¢ PeKThI MPU ONpeie/IeHUU TPOYHOCTH a/IT€3UOHHBIX COeITUHEHUH.

12. ®u3uKo-XUMHUYeCKHe 3aKOHOMEPHOCTH pa3pyllieHUs a/[re3UOHHbBIX COeIUHEHHUM.
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http://istina.msu.ru/media/publications/books/574/cf8/2685127/adhesion.pdf

13. JloAroBe4YHOCTb aAre3MOHHbIX COeJJMHEHU .
14. OcHOBHbIE NPUHLMIIBI peryJIMpoBaHus cBOUCTB [IKM.

15. KosstonaHoO-XxMMHU4YEeCKUEe IPUHLMIBI PETYJIMPOBAaHUS aire3uu KoMnoHeHTOB [TKM.

MeToauyecKue MaTepuasbl AJis NPOBeAeHUA NPOLEeAYP OLLleHUBAHUA Pe3y/IbTaTOB 00y4YeHus
[lIkasa olleHMBaHUS 3HAHU W, YMEHUW U HABBIKOB SIBJISIETCS €[JMHOM /151 BCEX AVCLUIIMH (IpUBeJieHa B TabJIUIE HUXKE)

INKAJIA U KPUTEPUHU OLUEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunuiviHe (MoAyJii0)

OneHka 2 3 4 5
PesysibTaT
3HaHuAg OTcyTcTBUE @®parmeHTapHbIe 3HAHUS 061Me, HO He CTPYKTYpPHUPOBaHHbIE CdopmMupoBaHHbIE CUCTEMATHYE-
3HaHUH 3HaHUA CKUe 3HaHUs
YMenusda OTtcyTcTBUE B niesioM ycneuHoe, HO He B nesioM ycneuHoe, HO cojiepalliee | YchnelrHoe U CUCTeMaTHh4ecKoe yMe-
yMeHHUU CHCTeMaTH4YeCKOe YMeHUe OTAeJIbHble Ipo6esibl yMeHue (J0- HUe
NyCKaeT HETOYHOCTHY HENPHUHLIUIIU-
aJIbHOTO XapakKTepa)
HaBbiku (Ba1afe- OTcyTcTBUE Hanunyue oTaenbHbIX HaBbl- | B nesiom, copMmupoBaHHble HaBblkHM, | ChOpMHUpPOBaHHbIE HABBIKH, IPUMe-
HUS) HaBbIKOB KOB HO He B aKTUBHOU popMe HsieMble [IPY pellleHWH 3a4a4
PE3YJIbTAT OBYYEHHUA ®OPMA OLIEHUBAHHUA

1o AUCHUILIMHE (MOAYJII0)

3HaTh: TCOPCTUUICCKHUEC OCHOBBI I'NTABHBIX PA31CJIOB KOJIJIOUHOM XMMHH: TTOBCPXHOCTHBIC ABJICHUS,
MCXAaHU3MBbI CT8.6I/IJ'II/I38.LII/II/I U NIOTCPpU YCTOI\/'I‘-II/IBOCTI/I AUCHICPCHBIX CUCTCM, CI)PBPIKO'XPIMH‘IGCK&H MC-

XaHHUKa.

MepONpUATUSA TEKYLLEr0 KOHTPOJIS yclieBaeMo-
CTH, YCTHBIN ONIPOC Ha 3a4yeTe

YMeTh: ncnoian30BaTh TCOPCTUUCCKHUEC 3HAHUA JIA aHaJIn3a U 00BSICHEHHS IMMOJIYYCHHBIX OKCIICPHU-

MCHTAJIbHBIX PC3YJIbTATOB.

MepONpUATUSA TEKYLLEro KOHTPOJIS yclieBaeMo-
CTH, YCTHBIM ONPOC HA 3a4YeTe

BJIaAeTb! HaBbIKaMU ITPUMCHCHUSA TCOPETUUCCKHUX OCHOB KOJ'IJ'IOI/I)IHOI\/’I XUMMHU IIPU PCUHICHUHA HAy4-

HBIX U y4eOHBIX 3a/1a4.

MEpPONPUATHUS TEKYLIEr0 KOHTPOJIS yCieBaeMo-
CTH, YCTHBIM OINIPOC HA 3a4eTe




