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1. HammeHnoBaHue JUCHUININHBI

DOUBUKO-XUMHUS AUCTICPCHBIX CUCTEM 1 HAHOMATCPHUAJIOB

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.02 Xumus, Gpu3nka u MexaHuKa MaTepruagoB

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUIUTMHBI DU3UKO-XUMHUSA JUCTIEPCHBIX CHCTEM U HAHOMATEPHAJIOB Y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

04.03.02 Xumus, puszrka 1 MEXaHMKA MaTepUaioB (HaMpaBJIeHHOCTH : [IporpamMma mmpororo mpoduis)
OIIK.7 Crioco6eH uCcToib30BaTh MPH PEIICHUH 3a71a4 MPOodeCcCHOHATBHOM IeATeTLHOCTH TTOHUMaHNE
TEOPETUUYECKUX OCHOB XUMHH, (DU3UKU MAaTEpUAIOB U MEXaHUKU MaTEpHUaJIOB
Nuaukaropsl
OIIK.7.2 Vicnonb3yeT TeOpeTHUECKIUE OCHOBBI XUMHH, PU3UKU U MEXAHUKHU TP PEIICHUH 3a]1a4,
CBSI3aHHBIX C U3MEHEHUEM OBEPXHOCTH MAaTEpHAJIOB Ha IpaHULIE pa3zena ¢a3



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.02 Xumus, pu3uka 1 MEXaHUKa MaTepHUajIoB (HAIIPaBICHHOCTb:
[Iporpamma mupokoro npouss)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTpoJibHOEe MeporpusiTe (1)
Htorosoe koHTposnbHOE MeponpusTue (1)
IIuceMeHHO€E KOHTpOIbHOE MeponpusTue (1)

DopMbI IPOMEKYTOUHOM

3auet (11 Tpumectp)

aTTeCTAlluH




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

PU3NKO-XUMHS JUCIIEPCHBIX CHCTEM H HAHOMATePHAaJIOB
1. BBexnenue. 2. O0mas xapakTepUCTHKA TUCIIEPCHBIX CUCTEM, HAHOCTPYKTYp U HaHOCOCTOsAHUS. 3. O0mas
XapaKTepUCTHKa CBOMCTB HaHOMaTepuasioB. 4. O0nacTy NpuMEHEHHsI HaHOMaTepuanoB. CI0KUBIINECS U
NEPCHEKTUBHBIE 00JIaCTH IPUMEHEHHU HAHOMATEPUAIIOB B Pa3IMYHBIX OTPACIIAX IPOMBIIUIEHHOCTH.

1. BBenenue
[Ipenamer, 3agaun U cofepkaHnue Kypca GU3NKOXUMHSI JUCTIEPCHBIX CUCTEM U HAHOMATEPHAJIOB: OCHOBHBIC
IIOHATHA, TepMI/IHBI nu onpe,ueneHmI. KpaTKaSI I/ICTOPI/IH pa3BI/ITI/IH U OCHOBHEIC HpOGHeMLI KOJIJIOHI[HOﬁ XUMHUHU U
HAaHOXHUMHUHU.

2. O0masi XapaKTepucTHKA JMCIIEPCHBIX CHCTEM, HAHOCTPYKTYP M HAHOCOCTOSIHUA
OO01as xapakTepuCTHKa U Kilaccu(UKalys TUCIEPCHbIX cucteM. HaHouacTuisl, HAHOCTPYKTYpBI U
HaHoMmaTepuaibl. OOmIast XxapaKTepUCTUKa HAHOCOCTOSTHHUSL.

2.1. O0mas XapakTepUCTHKA U KJIacCH(PUKAIUA TUCTIEPCHBIX CHCTEM
2.1. OOmras xapakTepuCTUKa U KIaCCU(PUKAIUS JUCTIEPCHBIX CUCTEM.

3o, CynpaMoJIeKyJsIpHbIe HeOpranndeckue ancamonu. Koarynsnus u cemuMeHTanus, yCTOMIUBOCTb.
[Tpumenenue. CynpaMosieKyJIIpHbIE aHCaMOJIM TTIOBEPXHOCTHO-aKTUBHBIX BellecTB. [loBepXHOCTHOE
HATSHKEHHE Kak Mepa CBOOOIHOM Hepruu noBepxHoctu. OpHeHTalKs MOJIEKYJI Ha TPaHUIE MEXTY dazaMu.
[ToBepXHOCTHO-aKTHBHBIC U TOBEPXHOCTHO-WHAKTHUBHEIE BelecTBa. Kimaccudukaiius moBepXHOCTHO-aKTHBHBIX
BemiecTB. Munemsipasie pactBopbl [IAB, crpoenne mutem. [Ipsimbie u o6patHbie Mutieiuibl. Kputndeckas
KOHIICHTpAIMs MHUIIEITI000pa30BaHMs METOIBI ee onpeaesieHusi, Touka Kpadra. Yucna ['JIb. Conrobumm3arusi.
Hanosmynbcuu, nx npumenenue. XKuakue KpucTamibl: Kiaccupukanum, GU3nKo-XUMUYECKUE CBOICTBA,
MIpUMEHEHUE.

2.2. Hano4acTuLbl, HAHOCTPYKTYPbI 1 HAHOMATEPHAJIbI
2.2. Hano4acTHIbl, HAHOCTPYKTYPBI 1 HAHOMATEPUAJIBL.

Tewma 1. Knaccudukanus Hanoo0bekToB. HynbMepHbIie, 0THOMEpHBIC, ABYMEPHbBIE, TPEXMEPHBIE CTPYKTYPHI.
KBanTOBBIE TOUKH, KBAHTOBBIE MMPOBOJIOKH M KBAHTOBBIE sIMBI. Tema 2. HaHOOOBEKTHI B TBEPAOM BEILIECTBE, B
KHUIKOCTAX M Tazax. MeTaluimaeckue U MOJICKYJIIpHbIe KitacTephl. CynpaMonIeKysIpHbIE CTPYKTYPHI.
Konnouanelie knactepsl 1 HaHOCTPYKTYpbl. HanOkpucTamibl. TOHKHE MIIEHKH. YTIEpOaHbIE HAHOMATEPHUAIIBI.
Hanokxommno3utHeie Matepuaiibl. bruosiornueckre HaHoMaTepUabl.

2.3. O0mas XapaKTepUCTHKA HAHOCOCTOSIHUSA
2.3. O6mas xapakrepucTuka HaHococTossHus. Tema 1. [IpyHIMTBI CTPYKTYPHOI OpraHu3aiii HAHOOOBEKTOB.
Metpuueckuit npunuui. [TpuHuun gomycTumMoctu HeKpucTamuiorpapuieckux oceit cummerpun. HeeBKinaoBbl
HAHOCTPYKTYPHI U JKHBasg MaTepusi. MoayJIsIpHBIA NPUHITUIT CTPYKTYPHOU uepapxud. [IpuHuun cTpykTypHOit
HEOJJHOPOAHOCTH CJI0KHOOPTaHM30BaHHBIX HaHOYacTHIl. Tema 2. OcoOeHHOCTH HAHOCTPYKTYpbl. OCHOBHBIE
0CO0EHHOCTH HaHOCTPYKTYp. I'panuiisl paznena ¢a3. CTpyKTypa HOBEpXHOCTH U MexX(a3HbIX rpanui. Poiab
Mex(a3HbIX rpaHull B GOPMHUPOBAHUU CBOMCTB HAaHOMAaTEpHUaaoB. MUKPOCTPYKTypa KOMIAKTHBIX
HAHOKPUCTANINYECKUX MaTepraioB. OCOOEHHOCTH CTPYKTYPhl CYOMUKPOKPUCTAIITNUECKUX METAIIIOB.
HanoctpykTypa HeynopsaoueHHbIX cucteM. Tema 3. OcoOeHHOCTH NPOSIBIIEHUS pa3MepHBIX 3(PPeKToB B
HaHocucTeMax. @u3nuecKue NpUUnHbI cennruku HaHoMaTepuanoB. O0mas xapakrepuctuka. Pasmepusie
3¢ dexTh KBaHTOBBIX HAaHOCTPYKTYp. Tema 4. PaBHoBecue B HaHOocucTeMax. KBasupaBHOBecHE B
HaHOCHUCTEMaX. Y CTOMYMBOCTh HAHOOOBEKTOB. KiHEeTHKa MpoIlecCOB B HAHOCUCTEMAX.

3. O0mas XapakTepruCTHKA CBOICTB JUCHEPCHBIX CHCTEM U HAHOMATEPHUAJIOB



3.1. ®u3nuKO-XUMHUYECKHUE CBOMCTBA HAHOYACTHUII, HAHOMATEPHAIOB U HAaHOOOBEKTOB. Tema 1. DIeKkTpoHHBIC
CBOMCTBA KJIACTEPOB. DIEKTPOHHOE CTPOEHUE. ATOMHBIC U MOJICKYJISIPHBIC OpOUTATH. DIIEKTPOHHBIE COCTOSTHHUS
JUTSI TPEXMEPHBIX, ABYMEPHBIX, OAHOMEPHBIX M HYJIbMEPHBIX CTPYKTYp. Maruueckue uncia. Monens xene.
Tewma 2. CoiicTBa HaHouacTuil. CTpyKTypHBIE U (a3oBbie ipeBpatieHus. [lepuos pemerkn. ®OHOHHBINA
CIEKTp, TEMIEpaTypa IJIaBJICHHs U TeIUIOEMKOCTh. MarHuTHbIE CBOMCTBAa HaHOUYacTHIl. CylneprnapaMarHeTusM.
OnTuyeckue CBOMCTBA METAINTMYECKUX U TOJTYIPOBOJHUKOBBIX HAHOUYACTHLL.

[Tna3moHnHbIN pe3oHaHc. PeakiiroHHast CHOCOOHOCTh HaHOUYACTHIL. bronornyeckue cBoiicTBa HaHOYACTHII. Tema
3. CnoiicTtBa (ymiepenoB. Puznveckue cBorcTBa PymuiepeHoB. Xumus QyuiepeHoB:
OKHCIIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA, PEAKIIMU MPUCOSINHEHHSI, PEaKIIMU TOTUMEPU3ALIIH.
du3nyecKre CBONMCTBA

dbymnepura. DHI03IpabHbIe KoMIuiekchl. Hanoammasel. Tema 4. CBOHCTBA YIIIEPOIHBIX M HEOPTaHUIECKHIX
HAaHOTPYOOK, HAHOMPOBOJIOK. OAHOCTEHHBIE 1 MHOT'OCTEHHBIE HAHOTPYOKH. DU3NUEeCcKe CBOWCTBA YIIIEPOIHBIX
HAHOTPYOOK: MEXaHUYECKHUE, SJEKTPUUECKUE, IMUCCUOHHBIE, MAaTHUTHBIE, TEPMUUYECKUE U IPYTHE.
XUMHUYECKHE CBOMCTBA YTICPOJIHBIX HAHOTPYOOK: peaKIUuy OKUCIICHUS, TPUCOSANHECHUS U 3aMEIICHUS,
3aroJHEHNE BHYTPEHHUX MOJIOCTEH, aIcOpOLIMOHHBIE CBOMCTBA. CBOMCTBA HEOPTAHMUECKUX HAHOTPYOOK U
HaHOMPOBOJIOK. Tema 5. CBoMCTBA CynpaMOJICKyJISIPHBIX aHCAaMOJIeH B YCTPOMCTB. DIIEKTPOHHOE CTPOEHUE U
Mozenu onucanus. [loHsTue o cBA3HOCTU. MOJEKyIspHBIE U CyTPaMOJIeKYJIsIpHbIE TIepeKITIoYaTelNu.
Jlenapumepsl U CynpaMoJieKyJisipHble AeHapuMepbl. Tema 6. CBOMCTBA TOHKHX IJIEHOK U MOBEPXHOCTHBIX
cioes. [lonynpoBoAHUKOBBIE U CEHCOPHBIE CBOMCTBA. OnThueckue cBoicTBa. OU3NKO-MEXaHUUYECKUE
cBoiicTBa. Tema 7. ®oTOHHBIE KpUCTALIBL. PasMepHOCTh (POTOHHBIX KpHuCcTaIoB. DOTOHHBIE 3aNpEIICHHBIS
30HBI. OCHOBBI TEOPUH (POTOHHBIX KPUCTAILUIOB. Matepuainsl 1 GOTOHHBIX KPUCTAILIOB.

4. O6sacTy NpUMeHEeHUs1 HAaHOMAaTepuaJioB. CJI0KMBIINECS U MEPCIEKTUBHbIE 00J1aCTH TPUMEHEHMSI
HAHOMATEPHAJIOB B PA3JIMYHBIX OTPACJISAX NPOMBIILJIEHHOCTH
4. Obnactu mpuMeHEeHUs1 HaHOMaTepHraioB. CIOXKHUBIINECS U IEPCIEKTHBHBIE 00JIACTH PUMEHEHHUS
HaHOMAaTEpPHAJIOB B PA3JINYHBIX OTPACIIAX MPOMBIIIEHHOCTH.
Tewma 1. [IpuMeHeHre HaHOMATEpPUAIOB B MPOMBIIIIIEHHOCTH. KOHCTPYKIIMOHHBIE U UHCTPYMEHTAJIbHBIE
HaHOMaTepHalibl. Hanomarepuaibl TpuOOTEXHUUECKOTO HazHaueHHs. Tema 2. OyHKIIMOHABHBIC
HaHoMartepualbl. [loprucThie MaTepHabl U MaTEPUANTBI CO CIICTIHATEHBIMEA (PHU3UKO-XUMUIECKUMH CBOMCTBAMH.
Hanocencopsl. @oToHUKa. Y CTpOMCTBA HA KBAHTOBBIX TOUKaX. MaTepuasbl 111 HAHOJIEKTPOHUKH.
DnekTpoHHbIe MexaHnnueckue cuctemsl (MEMS). Bogopoaabie akKyMyIaTOpbl. MarHUTHbIE HAHOMATEPUATIBI.
Tema 3. Meauuunckue u Ouojornueckue Hanomatepuansl. Hanomeaununa. Vicronp3oBanne HEOpraHUYECKHX
HAaHOMATEpHAaJIOB JJIsl AMATHOCTUKH, JICUEHHUS U JOCTaBKU JIEKaPCTBEHHBIX NpenapaToB. [IpumeHenue
HaHOPAa3MEPHBIX Cpejl B OMOJIOTHYECKUX 0OBEKTaX.

5. UToroBbIii KOHTPOJIb
5. ToroBblid KOHTPOJIb. BOMPOCKl MpOMEKYTOYHOM aTTECTalNH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Haromartepuaisl: CBOWCTBA | MEPCIIEKTUBHBIC MpuiiokeHus:[coopHUK]/[A. b. SIpocnarues, B. K. Banos, I1.
I1. ®enopos u ap.].-Mocksa:Hayunsiii Mup,2014, ISBN 978-5-91522-393-5.-455.-bubnuorp. B KOHIIE pas3i.

2. HanorexHomnoruu B anektponuke-3.1 / . . Amupos, E. A. Apramonosa, A. I'. banamos [u ap.] ; moxg
pemakmueit FO. A. Yarueirna. — Mocksa : Texaocdepa, 2016. — 480 ¢. — ISBN 978-5-94836-423-0. —
Tekcrt : anexTpoHHbIH // DnekTpoHHO-010aMoTeuHast cuctema IPR BOOKS : [caidT].
http://www.iprbookshop.ru/58864.html

3. Konmnonnnast xumust. [Tpumeps! u 3agaun : yaeOHoe mocodue st By3oB / B. @. Mapkos, T. A. Anekceesa, JI.
A. bpycHunpiza, JI. H. MackaeBa ; nog HayuHo# penakuueit B. . Mapkosa. — Mocksa : 3narenscTBo
FOpaiir, 2019 ; ExatepunOypr : U3a-Bo Ypan. yH-ta. — 186 ¢. — (YuuBepcutetsl Poccun). — ISBN 978-5-
534-02639-9 (U3narensctBO KOpaiit). — ISBN 978-5-7996-1922-0 (U3n-Bo Ypai. yn-ta). — Tekcr :
anekTpoHHbIH / DBC FOpaiiT [caiit]. https://www.urait.ru/bcode/438181

4. HaHOTEXHOJIOTHH | CTICIHAIbHBIC MaTepHabl : yueOHoe mocooue aist By3oB / 1O. I1. Connues, E. U.
[Ipsixun, C. A. Bonorkanuna, A. I1. [lerkosa ; mox penakmueit FO. I1. ConnneBa. — 3-e u3a. — CaHKT-
[etepoypr : XUMU3 AT, 2020. — 336 c¢. — ISBN 078-5-93808-346-3. — TekcT : 371eKTPOHHBIH //
OnexrponHo-oubmoteynas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/97818

JdomosHuTeIbHAS:

1. HanoctpykTypsl B mosiumepax : yueobnoe nocodue / cocrtautenu I'. H. denoros, A. ®@. 'opgosa. — Mocksa
: MockoBckuit ropoackoil negarornueckuii yuusepeurer, 2013. — 100 c. — ISBN 2227-8397. — Teker :
ANEKTPOHHBIH // DnekTponHOo-0nbaorednas cucrema IPR BOOKS : [caiir]. http://www.iprbookshop.ru/26533

2. Ha"ocTpykTypHBIE MaTepHalibl : yueOHOe mocobwue / moj penakmueit P. Xanaunk. — Mocksa : TexHocdepa,
2009. — 488 c. — ISBN 978-5-94836-221-2. — TeKcCT : 3NeKTPOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CCTEMaA
IPR BOOKS : [caiir]. http://www.iprbookshop.ru/12730



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.nanometer.ru/ Hanomerp. HanoTexHomornueckoe coo0IiecTBo
http://www.chem.msu.ru/rus/library/ Dnekrponnas 6ubimoreka xumudeckoro gaxynprera MI'Y
http://elibrary.ru Hay4unas snekrponHas 6mbamoTeka
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOI0 MpoIecca Mo JMCUUIIIHHE

OO6pazoBaTenbHbIN MpoIiece Mo TUCHUIUTNHE DU3NKO-XUMUS AUCTEPCHBIX CHCTEM U HAHOMATEPHAJIOB
MpeJIoiaraeT UCMOob30BaHUE CIEAYIOIIEro MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIPABOYHBIX
CHCTEM:

MIPE3CHTAIIMOHHBIE MaTepUAbI (CIIal bl IO TEMaM JISKIIMOHHBIX M MPAKTUYCCKUX 3aHSITHH ),
JOCTYII B pexkuMe on-line B DnekTpoHHy0 6nbmnoTeunyto cucremy (ObC);
JOCTYT B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA,;

HpI/I OCBOCHHMU MaTCpHraa U BbIITIOJTHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanuy JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMble 3a1aHMs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca Mo JMCUHIINHE

1. JIexkuuoHHbIE 3aHATHS: AyJUTOPHS, OCHAILIEHHAs IPE3EHTallMOHHON TEXHUKOH (TIPOEKTOP, SKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaAaMMHBIM 00€CIIeYeHUEM, MEJIOBOH (M) WU MapKepHOM
JOCKOM.
2. JTJaboparopusle 3ausaTus: Jlabopatopus no «KoamongHoi XuMum», OCHaIlIEHHAs! CIIELUATU3UPOBAHHBIM
obopynoBanuem. CoctaB 06opyaoBanus onpezeneH B [lacnopre naboparopuu.
3. CamocrosrensHas padota: JlabopaTopus mo "KoyutonaHoi XuMuun", OCHaIIIEHHAs CIIeIUATU3HPOBaHHBIM
obopynoBanueM. CoctaB o0opyaoBanus omnpezeneH B [lacopre maboparopun.
AyauTopus JUIsl CaMOCTOSATEILHON paOOThl, OCHAIICHHBI KOMITBIOTEPHOU TEXHUKON C BO3MOXHOCTHIO
noJKJItoueHus K cetu «HTepHeT», 00ecneyeH bl T0CTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
o0pa30BaTeNbHYI0 Cpeay YHUBEPCUTETA.
[Momemenus Hayunoii 6ubnuorexu [TTHUY

[Tomemenust HayuHoii onbmuorexku [II'HUY mist oGecrieueHns: caMOCTOSTETbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAHHOM HTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cuctema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
DuU3UKO-XUMHS JUCTEPCHBIX CHCTEM M HAHOMATEPUAJIOB

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.7

Cnoco0eH ucnojib30BaTh MPpH PpCHICHUH 3a7aY npocbeccnonaﬂbnoﬁ AeATEJIbHOCTH IOHUMAaHHUE
TCOPECTUICCKHUX OCHOB XUMHUH, (l)PI?J/IKI/I MaTE€pHuaJ0B U MEXAaHUKH MATCPHAJIOB

TEOPETUUECKHE OCHOBBI
XUMHH, (PU3UKHU U
MEXaHUKH TPH PEIICHUH
3a]1a4, CBA3aHHbIX C
U3MEHEHHUEM
MOBEPXHOCTHU
MaTepHaloB Ha TPaHULIE
pazznena a3

Kommnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.7.2 3HATh TEOPETUYECKUX OCHOB HeynosiierBopureJ
Ucnonp3yer XUMUH, GU3UKUA 1 MEXaHUKH B He 3Haet TeopeTnueckux OCHOB XUMHUH,

00JacTl JUCHIEPCHBIX CUCTEM U
HaHOMAaTEpHUAaJIOB, TO3BOJISIOIINE
pemaTh 3a/1a4u, CBA3aHHbIX C
MU3MEHEHUEM IIOBEPXHOCTHU
MaTepHalioB Ha TPaHHUIIE pa3zena
¢a3. 3HaTh KIaCCUPHUKAIUIO
JUCIIEPCHBIX CUCTEM U
HaHOMAaTepHaJIOB U UX
¢du3nueckue, XUMUYECKHE U
OHoJOrMYecKre CBOMCTBa. Y METh
UHTEPIPETUPOBATh PE3YJIbTATHI,
HOJyYEHHBIE B PE3yJIbTaTe
U3yUYEHHUSI TUCTIEPCHBIX CHCTEM,
HaHOMATEPHAJIOB U JIPYTHX
HAaHOOOBEKTOB C YUETOM
COBPEMEHHOT0 NPEICTaBICHUS
HayK O MaTepuaiiax.y MeTh
IUTAHUPOBATh U OCYIIECTBIATh
XUMUYECKUN dKCIIEPUMEHT U
IPOBOIUTH 00pabOTKY,
HOJYYEHHBIX pe3yJIbTaToB.
Brnaners HaBbIKaMM IPOBEAECHUS
UCCIIEI0BaHMS JUCTIEPCHBIX
YacTHUL], HAHOMaTepUaJIOB U
JPyTrux HAaHOOOBEKTOB C Y4ETOM
pa3zmepHoro ¢akropa. Braners
HaBBIKAMHU paOOTHl HA HAYYHOM H
y4eOHO-1a00paTOpHOM
000py/1I0BaHUHU.

(GU3UKY 1 MEXaHUKHU B 00JIACTH AUCTIEPCHBIX
CUCTEM U HAaHOMAaTEpHaJIOB, MO3BOJISIOIINE
peliaTh 3aa4n, CBI3aHHBIX C U3MEHEHUEM
MOBEPXHOCTH MaTEpHaJIOB Ha TPaHUIIE pa3jiesa
¢a3. He 3naeT knaccuukanuio qucrnepcHbIX
CUCTEM U HAHOMATEPHAJIOB M UX (PU3NICCKUE,
XUMUYECKUE U Onosiornueckue cpoiictra. He
CTMOCOOEH HHTEPIPETUPOBATH PE3YIIbTATHI,
MOJTyYEHHBIC B PE3YJIbTATE U3yUCHUS
JUCTIEPCHBIX CHCTEM, HAHOMAaTEPHUAIOB U
JIPYTUX HAHOOOBEKTOB C YYETOM COBPEMEHHOTO
MpeJICTaBICHHs HayK 0 MaTepuanax. He BmameeT
HABbIKaMU MPOBEACHUS UCCIIEIOBAHUS
JUCTIEPCHBIX YaCTHUIl, HAHOMATepUaioB U
IPYTUX HAHOOOBEKTOB C YYETOM Pa3MEPHOTO
¢daktopa. He cnocobeH mranupoBath 1
OCYIIECTBIISATH XUMUYCCKUH IKCTICPUMEHT H
MIPOBOAUTH 00PaOOTKY, MOITYUEHHBIX
pe3yabTaToB. He 00mamaer HaBpIkaMu paOOThI
Ha HAyYHOM U y4eOHO-J1a00paTOpHOM
00opyTOBaHUM.

YnoBaerBopuTeabH
Crnaboe npeacTaBiaeHUE O TEOPETHICCKUX
OCHOBaxX XUMUH, (PH3UKN U MEXaHUKHU B
00JIaCTH TUCTIEPCHBIX CHCTEM H
HAHOMAaTEPHAJIOB, MIO3BOJISIONINE PEIIATh
3aJla4d, CBS3aHHBIX C U3MEHEHUEM
MOBEPXHOCTH MaTepUaIOB HA TPaHUIIEC pa3jera
¢a3. O0mmue, HO HE CTPYKTYPHUPOBaHHbIE
3HaHUA KJacCU(PUKALUU AUCTIEPCHBIX CUCTEM U
HAHOMATEPHAJIOB U X HUZUYECKUX,
XUMHUYECKUX U OMOJIOTHUYECKUX CBOMCTB. C
TPYJOM CIIOCOOEH UHTEPIPETUPOBATH
pE3yJIbTaThI, IOJyUYEHHBIE B PE3yJIbTATE




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

M3yYEHUs! TUCTIEPCHBIX CHCTEM,
HaHOMAaTEepHaJIOB U APYTHMX HAHOOOBEKTOB C
YU€TOM COBPEMEHHOI'0 IPEACTABICHUS HAYK O
MaTtepuanax. @parmMeHTapHOE IPUMEHEHHE
HABBIKOB MPOBEACHUS UCCIIEIOBAHUS
JUCTIEPCHBIX YaCTHUIl, HAHOMATepUaioB U
IPYyTUX HAHOOOBEKTOB C YYETOM Pa3MEPHOTO
¢daktopa. C Tpy10M CiocOOEH TUTAaHUPOBATH U
OCYIIECTBIISATh XUMHUECKUH IKCIIEPUMEHT U
IIPOBOAUTH 00PaOOTKY, MOITYUEHHbIX
pesyabTaToB. O0MagaeT He3HAYUTETHLHBIMU
HaBbIKAaMH pa0OThl HA HAYYHOM U y4€OHO-
1a00paTOpHOM 000pPYOBAHHH.

Xopoio
CdhopmupoBaHHbIe, HO COJIEPKAIIUE OT/IETbHbIC
npo0esbl B 3HAHUU TEOPETUIECKUX OCHOB
XUMUH, (PU3UKH U MEXaHUKH B 0071acTH
TMCTIEPCHBIX CUCTEM U HAHOMATEPHAJIOB,
MIO3BOJISIOIINE PEIIaTh 3a/1a4H, CBI3aHHBIX C
M3MEHEHHEM MOBEPXHOCTH MaTepUalIOB Ha
rpanuie paszena ¢a3. YMeeT KOHTPOJIUPOBaTh
MPaBWJIBHOCTH BBIYUCIIEHUH. B 1ienom
CTPYKTYypUPOBaHHBIE, HO CO/IEpIKAIINE
OTJIeTbHBIC TPOOEITBI B 3HAHUH KJ1acCUPUKAITIT
JUCTIEPCHBIX CUCTEM U HAHOMAaTepHAaJIOB U UX
(hUBUYECKUX, XHMUYECKUX U OMOJIOTHYECKUX
CBOMCTB. B 11€710M criocoO6eH HHTEPIIPETUPOBATh
pe3yIbTaThl, TOJTYYCHHBIEC B PE3yJIbTaTe
M3yYEHUs! TUCTIEPCHBIX CHCTEM,
HaHOMAaTEPHAaJIOB U APYTHX HAHOOOBEKTOB C
YUETOM COBPEMEHHOI'0 IPEACTABICHUS HAYK O
MaTepHuanax. Y MeeT KOHTPOJIUpPOBaTh
MPaBUIBHOCTb BBIUMCIICHUH U CIIOCOOEH
CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE 3HAHMS.
Brnageer OCHOBHBIMU MOHSATUSMU AUCHUTIIHHBI.
B nenom ycnemrHoe, HO coepikaiiee
OTJeNbHbIE MPOOEsbl B IPUMEHEHUN HAaBBIKOB
TUTAHUPOBAHUS U OCYLIECTBIICHUS XUMHUYECKOTO
SKCIIEPUMEHTa U 00pabOTKH, TOJTyYEHHBIX
pesyabTaToB. O0NMagaeT 10CTaTOYHBIMU
HaBbIKAaMH pa0OThl HA HAYYHOM U y4€OHO-
1a00paTOPHOM 000PYTOBAHHH.

OT1iu4HO
3HaeT TEOPETHUECKUX OCHOB XUMHHU, PU3UKU U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
MEXaHUKHU B 00JIaCTU AUCIIEPCHBIX CUCTEM U
HaHOMAaTepHaJioB, MO3BOJISIOIINE PEIIaTh
3aJ]auu, CBA3aHHBIX C U3MEHEHHEM
MOBEPXHOCTU MaTepUalioB Ha TPaHUIIEe pa3ferna
¢da3. YMeeT KOHTPOJIUPOBATH MPABUILHOCTD
BBIUHCITICHUH. 3HAET KIIaCCU(PUKAIUIO
JUCTIEPCHBIX CUCTEM U HAHOMAaTepHaJloB U UX
¢buznyeckue, XuMU4Yeckiue U OMOJI0TH4YecKue
cBoiicTBa. Crioco0eH UHTEPIPETUPOBATH
pe3yIbTaThI, IOJTYYCHHBIC B PE3YJIbTaTe
M3yYeHUs! TUCTIEPCHBIX CHCTEM,
HaHOMATEPHAaJIOB U IPYTHX HAHOOOBEKTOB C
YUETOM COBPEMEHHOI'0 IPEACTABICHUS HAYK O
MaTtepuanax. Biameer HaBbIKaMu MPOBEICHUS
UCCIIEIOBAHMSI TUCTIEPCHBIX YACTHIL,
HaHOMAaTEepHaJIOB U APYTHMX HAHOOOBEKTOB C
y4eTOM pa3MepHoro (axkropa. YmMeer
KOHTPOJIMPOBATh MPaBUIHLHOCTH BBIYUCICHUN U
CIOCOOEH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHuA. Brnajeer OCHOBHBIMU MOHSITHSIMU
auctuminHbl. CriocoOeH MmiIaHupoBaTh U
OCYIIECTBIISATh XUMHUECKUH SKCIIEPUMEHT U
IIPOBOAUTH 00PaOOTKY, MOITYUEHHBIX
pe3yabTaToB. O0NagaeT HaBbIKaMU padbOThI Ha
Hay4YHOM U y4eOHO-1a00paTopHOM
00opyIOBaHUM.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NPOMEKYTOYHOM aTTeCTANMH © 3a4eT

Cnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmuu : OlLiEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTaIlH OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.
MakcumajibHO€e KoanuecTBo 0aioB : 100

KonBeprauusi 60a/U10B B 0TMEeTKH

«oTau4Ho» - oT 81 no 100

«xopommo» - ot 61 o 80

«YAOBJIETBOPHUTEIBHO» - OT 43 10 60
«HeyI0BJIeTBOPUTEIbHO» / «<He3auTeH0» MeHee 43 Oama

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoi#i KOHTPOJIb 1. Benenue HEe0oOXoAuMo 3HaHUE a) GU3HKHU (pa3aenbl:

BxoaHoe TectupoBanue

MOJIEKYJISIPHO-KHUHETUYECKAsl TEOPHUS,
OITHKA, 3JIEKTPUYECTBO, KAIUJUIIPHOCTb,
MEXaHUKa U 3JIEMEHThI TEOPUU
IIPOYHOCTH); 0) PU3NYECKON XUMUU
(paznenst: I u II-e Hayano TepMOAMHAMUKY,
TEOpUsl PACTBOPOB, TEOPHS CHIIbHBIX
AIIEKTPOJIUTOB, SIEKTPOXUMHUS, KHHETHKA
XUMHUYECKHUX PEAKIIU, FeTepOTreHHbIE
MIPOIIECCHI U a7cOpOITHs); B)
HEOpPraHMYEeCKOM XuMuu (paszensl:
peaKkuyu TUIPOIN3a U HOHHOTO OOMeHa,
OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIE
peaKiuu, CUIbHBIE U C1a0ble AIEKTPOJIUTHI,
pPacTBOPUMOCTD U IIPOU3BEICHUE
pPacTBOPUMOCTH, CTPOCHHE BELIECTBA); T)
OpPraHUYECKOM XUMUU (pa3zienbl: CTPOCHHUE
MOJIEKYJ BEICOKOMOJIEKYIISIPHBIX
COCJIMHEHUH, OEIIKOB, IIEJUTIOI03HI,
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB); 1)
BBICILIE MAaTEMATUKHU
(muddepeHupoBaHre 1 UHTETPUPOBAHUE,
CTaTUCTHYECKHUE METOJIbI)




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.7.2

Hcnonb3yeT TeopeTHIECKe
OCHOBBI XUMUH, (DU3UKH U
MEXaHUKH TPHU PEIICHUM 3a]1a4,
CBSI3aHHBIX C I3MCHEHUEM
MMOBEPXHOCTH MaTePHAJIOB Ha
rpanumiie pasuena ¢as

2.3. O6mas xapakTepucTuKa
HaHOCOCTOSIHHS
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaTh OOIIYI0 XapaKTePUCTUKY U
KJIacCU(UKAITUIO JUCTIEPCHBIX CUCTEM.
YMeTh BBIYUCIATH MOBEPXHOCTHOE
HaTspkeHue [TAB, cBoOOHYO SHEPTHIO
MOBEPXHOCTU. YMETh ONPEENSTh
KOHIEHTPALMIO MULIEINIO00PAa30BaHUs U
CXeMaTUYHO U300pakaTh MpPsSMbIE U
oOpaTHBIE MUIICIUISIPHBIE CTPYKTYPHI.
YwmeTs paccuuthiBath unciio ['JIb. 3naTh
OCHOBHBIE€ CBOMCTBA JIUCTIEPCHBIX CUCTEM:
KOAryJIsIusl, CeAMMEHTaIuS,
YCTOWYMBOCTD, COMIOOMIN3ANSA. Y METh
KJ1acCUu(PUITMPOBaTh HAHOOOHEKTHI U
CIOCOOCH 0XapaKTEePHU30BaATh KAKIYIO
rpynIy HOHOOOBEKTOB COTJIaCHO
KIaccudukanuu. 3HaTh 00JIacTu
MpUMEHEHNsT HAaHOOOBEKTOB. CIocoOeH
OXapaKTeprU30BaTh HAHOOOBEKTHI:
HAHOYACTHIIbI, HAHOCTPYKTYPbI U
HaHOMaTepHalbl. 3HATh KAaKOBa POJIb
MexX(}a3HBIX TPaHHI] B HOPMHUPOBAHUH
CBOICTB HAHOMATEPHUAIOB. 3HAThH
OCHOBHbBIE CTPYKTYPHbIE IPUHIIUITHI
HAHOCOCTOSIHUSI.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.7.2

Hcnonb3yeT TeopeTHIECKe
OCHOBBI XUMUH, (DU3UKH U
MEXaHUKH TPHU PEIICHUM 3a]1a4,
CBSI3aHHBIX C I3MCHEHUEM
MMOBEPXHOCTH MaTePHAJIOB Ha
rpanumiie pasuena ¢as

3. O0mras XxapakTepucTUKa
CBOMCTB JUCIEPCHBIX CUCTEM
Y HaHOMaTepHaJoB
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHbIE DU3MKO-XUMHYECKHE
CBOMCTBA HAHOYACTHI], HAHOMATEPUAJIOB U
HAHOOOBEKTOB: AJIEKTPOHHbIE,
busnueckue, PU3NKO-MeXaHUICCKUE,
a/7IcOpOIIMOHHBIE, ONTHYECKHE,
XUMHYECKHE, OMOJIOTHUECKHE,
CTPYKTYpHBIE U (pa30BbIE MpPEBpAIICHHUS.
YMeThb 3anucaTh MaTeMaTHUeCKUE
BBIPQKEHUS, OMTUCHIBAIOIINE OCHOBHBIE
CBOMCTBA HAHOYACTHI], HAHOMATEPUATIOB U
HaHOOOBEKTOB. CIIOCOOHOCTD BBITTOJIHUTH
AKCIIEPUMEHTANIbHOE 33JlaHue (OMbIT) IO
MIPEIOCTABIEHHON METOAMKE (ITOJIy4eHHe
HAHOYACTHII U UCCIICIOBAaHUE UX CBOWCTB).
CrocoOHOCTh KOHTPOJIMPOBATH
MPAaBUIILHOCTH MPOBEJACHHOTO
HKCIIEPUMEHTA U ONUCATh U
UHTEPIIPETHPOBATH, MOTYICHHBIE
AKCIIEPUMEHTAJIbHbIE PE3YJIbTaThl. Y METh
0(OPMUTH OTYET IO MPOACTAHHOMY
AKCIIEPUMEHTY, a TaKXke. IPaBUIbHO
MOCTPOUTH IpapUKu U clIenaTh
KOPPEKTHBIN BBIBOJ IO JIA0OPATOPHOM
pabote. 3HaTh OTBETHI HA TEOPETHUECKUE
BOITPOCHI TI0 SKCIIEPUMEHTAIBHON padoTe.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.7.2 5. UTOroBslid KOHTPOJIb Bnagets undopmarmeii 006 OCHOBHBIX
Hcnonb3yer TeopeTHIECKHe HNTorosoe KOHTPOJIbHOE 00JacTsAX MPUMEHEHUS] HAHOMATEPHAJIOB B
OCHOBBI XUMUHM, QDU3UKH MeponpusiTue Pa3IMYHBIX OTPACISAX TPOMBIIUIEHHOCTH.

MEXaHUKH TPU PEIICHUM 33124,
CBSI3aHHBIX C M3MCHEHUEM
MTOBEPXHOCTH MaTepPHAIOB Ha
rpanumiie pasuena ¢as

YMeTh onucaTh KaxIyro TpyIiLy
HaHOMATEPHAJIOB U TIPUBECTH MTPUMEPHI,
UCIIOJTB3YOLIHECS B IPOMBIIIUICHHOCTH:
KOHCTPYKIIMOHHBIC, THCTPYMEHTAJIbHBIC,
TPUOOTEXHUYECKOTO HAa3HAYCHUS,
(bYHKIIMOHAIbHBIC, MATHUTHBIE,
HAHOCEHCOPBI, BOJOPOIHBIE
aKKyMyssiTopbl. CliocoOeH
OXapaKTEePHU30BaTh CBOMCTBA
MEPCICKTUBHBIX HAHOMATEPUAIOB. 3HATH
OOIIYIO XapaKTEPUCTHKY U
KJIacCU(UKAITUIO JUCTIEPCHBIX CHCTEM.
Brnanets crmocobHOCTBIO
MHTEPIPETHPOBATH OCHOBHBIE (PH3HUECKHE
U XUMHYCCKUE TIPUYUHBI CrICTIM(DUKH
HaHoMaTepuanoB. Mcrnonas30BaTh
UH(POPMAIIMOHHBIC TEXHOJIOTUH JIJIS
NoJTy4YeHUsT HH(pOpMaIum, Kacarouencs
HaHOOOBEKTOB M UCIIOJIb30BATh
MOJTYYCHHYIO HHPOPMALIUIO ISl PEIICHUS
HAYYHBIX ¥ MPO(ECCHOHABHBIX 3a/1a4.

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

1. BBeaenue

[IponoIKUTENBHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENEHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcruManbHbIi a1, BEICTABIIIEMBbII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0

[Ipoxonnoii 6am: 0

IToxa3zarTean oneHMBaHUA

Baaasl

BrageeT oCHOBHBIMU MOHSATHUSAMH M 3aKoHaMH usznueckoit xumuu (I u I1-e Havano 16

TEPMOJIMHAMUKH, TEOPHS PACTBOPOB, TEOPHS CUIIbHBIX 3JIEKTPOJIUTOB, SJIEKTPOXUMHS, KUHETHUKA
XUMHUYECKUX PEAKIIHii, FeTepOoreHHbIe MPOLECCHl U aacopOIus). MoxeT 3anucaTh OCHOBHBIE
YpaBHEHHUS Pa3/IeNoB PU3NIECKON XUMHUH. (KOMOMHAIMS «3aKOH + YpaBHEHHUE) OI[CHHUBACTCS B

Oama).

BrnaseeT oCHOBHBIMU MOHATHSIMHU U 3aKOHAMU (DU3UKH (MOJIEKYIISIPHO-KUHETHYECKAs TEOPHS, 12

OITHKA, 3JIEKTPUYECTBO, KAMWIISIPHOCTh; MEXaHUKA U 3JIEMEHTHI TEOPUHU MPOYHOCTH). MOXeT
3anMcaTh OCHOBHBIC YPaBHEHUS pa3fesioB (GU3HUKH. (KOMOMHALINS «3aKOH + ypaBHEHHE»

OIlCHUBAaeTCA B 2 Oaia).




3HaeT KIacCUPUKAIIMIO OpraHUIeCcKuX coennHeHuil. CocTaB U CTPOSHUE OCHOBHBIX
MpeJICTaBUTENIeN COracHo Kiaccuukaium, ux Gu3ndeckue u XUMUYECKHe CBOMCTBA.

Cnoco0OeH HamucaTh XMMUYECKHE YPaBHEHHSI PEaKlMy THAPOIU3a 1 MOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH. Y MEET PACCUUTHIBATH IPOU3BEICHHE
PacTBOPUMOCTH U KOHCTAHTBI XUMUYECKUX IIPOLIECCOB.

VYMeeT oCylecTBISITh MaTeEMaTUYECKUE pacyeThl, Takue TuddepeHMpoBaHIe, UHTETPUPOBAHHUE.
Brnaneer HaBbIKaMu CTaTUCTUYECKON 0OpaOOTKU PE3yIbTaTOB.

YMeeT COOTHOCUTh MEKy COOO0M pa3iryuHble €AUHUIIBI N3MEPEHUS PUZUKO-XUMUYECKUX
napamMeTpoB. 3HAeT OCHOBHbIE (PU3UUECKUE TIOCTOSHHBIE.

2.3. O0mas xapakTepucTHKA HAHOCOCTOSIHUS

IIpo0mKUTENTBHOCTD IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxonnoii 6amn: 13

IToxa3zaTesm oneHUBAHUSA

Banabl

3HaeT, KakoBa pojib MeK(a3HbIX rpaHull B (OPMUPOBAHUH CBOWCTB HaHOMaTepHasioB. CriocobeH
OIpEIeNINTh OBEPXHOCTHOE HATSHKEHHUE Ha rpaHulle (a3, coryiacHO MpeaoCTaBICHHBIM
METOAHUKaM. KOHTpOJ'II/IpyeT IMPaBHUJIbHOCTDb ITPOBCACHHOI'O SKCIICPUMCHTA. MoskeT onucaTs 1
UHTEPIPETUPOBATH, IOIYYEHHbBIE SKCIIEPUMEHTAIIBHBIE PE3YJIbTATHI.
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Brnazgeet HaBBIKOM IMOJIy4eHHUSI HAHOOOBEKTOB, COTIACHO MPEJOCTAaBICHHBIM METOTUKAM.
CrniocoOeH onucath U HHTEPIPETUPOBATH, NOJTyUYEHHbIE IKCIIEPUMEHTAIbHbIE PE3YyJIbTATHI.
KonTponupyer npaBuiIbHOCTb POBEAECHHOTO IKCIEPUMEHTA.

YMeer ornpeaensaTh KOHIEHTPALMIO MULIENIO00pa30BaHUs U CXEMaTUYHO U300paXkaTh MpsiIMbIe U
oOpaTHble MULIEIUISIPHBIE CTPYKTYpbl. KOHTpOIHMpyeT npaBMIIbHOCTh MPOBEAECHHOTO
JKCIIEpUMEHTA. MOXKET ONUCaTh U UHTEPIIPETUPOBATH, II0JYyYEHHBIE DKCIIEPUMEHTAJIbHBIC
pE3yJIbTATHI.

3HaeT oOIIYI0 XapaKTePUCTHKY U KIACCH(PHUKAIUIO TUCTIEPCHBIX cucTeM: [TAB, Muniemispabie
pactBopsl [IAB, HaHOSMYyIBCHH.

3HaeT o0nacTh IIPUMCHCHUA HaHO000BeKTOB. Crioco0eH OXapaKTCPHU30BaTb HaHOOOBEKTHI:
HAaHOYaCTHUIbI, HAHOCTPYKTYPBEI U HAHOMATCPUAJIbI.

3HaeT 00IIYI0 XapaKTepUCTUKY U KIIaCCU(UKALIMIO JUCTIEPCHBIX CHCTEM: 30711,
CyIpaMOJIEKyJIIpHbIE HEOPTaHUYECKHE aHCaMOJIH.

VYMeeT BBIUMCIATH TOBEPXHOCTHOE HaTskeHue I1AB, cB00OIHYIO SHEPTHIO TOBEPXHOCTH.
KoHTposmpyeT npaBUIBHOCTB IPOBEACHHBIX PACUYETOB.

3HaeT OCHOBHBIC CBOMCTBA JIUCIIEPCHBIX CHCTEM: KOAryJISIHs, CeIUMEHTAIUS, YCTOMIHUBOCTD,
COJIFOOMITH3ALIHSL.

YmeeT kiaccuuuupoBaTh HAHOOOBEKTHI U CLIOCOOEH 0XapaKTEPU30BaATh KAKIYIO TPYIITY
HOHOOOBEKTOB COTJIACHO KJIACCHU(HUKAIIHH.

3HaeT OCHOBHBIE CTPYKTYPHBIC IIPUHIUIIBI HAHOCOCTOAHHA.

3. O0masi XapaKTepUCTHKA CBOMCTB AMCIEPCHBIX CHCTEM H HAHOMAaTepHaJI0B

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3zaTenn oneHMBaHUA

Baaasl

3HaeT 3JIeKTPOHHBIE CBOMCTBA HAHOYACTHL, HAHOMATEPHUAIOB U HAHOOOBEKTOB (32
XapaKTepUCTUKY KaKJ0ro cBoiicTBa 1 Oamn)
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Moxxer 3anucaTtb MaTeEMaTU4YECKUE BBIPAYKEHMS], ONIMCHIBAIOLINE OCHOBHBIE CBOMCTBA HAHOYACTHII,
HaHOMAaTEepHaJIOB U HAHOOOBEKTOB (32 XapaKTEPUCTHKY KaxJ10ro cBoiicTa 1 Gamr)

Crnioco0OeH BBIIIOJHUTD SKCIEPUMEHTAIBHOE 331aHUE (OMBIT) IO NPEJOCTABIEHHON METOANKE
(mosryueHre HaHOYACTHIL U UCCIIeIOBaHUEe UX CBOMCTB). CIoCOOEH KOHTPOJIMPOBATH
IPaBUIBHOCTH ITPOBEACHHOIO SKCIEPUMEHTA. 3HAET OTBETHI HA TEOPETUUECKUE BOIIPOCHI 110
HKCIIEPUMEHTAIBHOM paboTe.

MoxeT onucaTh 1 HHTEPIPETHPOBATh, TIOITYYCHHBIC SKCIIEPUMEHTAILHBIC PE3YJIbTaThl. Y MEeT
0(hOopMUTH OTHYET MO MPOJICITAHHOMY SKCIIEPUMEHTY, a TAKXKe. MIPABUIBLHO OCTPOUTD IpaduKu U
cIIenaTh KOPPEKTHBIN BBIBOJI 1O JJabOpaTOpHO# padoTe.

5. UTOroBbIii KOHTPOJIb

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIH 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amr: 17

Iloka3aTey OLlEeHUBAHUA

Bajaasl

YMeer onucaTh Kyl IpyIIly HAHOMaTepHUAIOB U IIPUBOAUT IIPUMEPBI, HCIIOIb3YIOIIUECS B
MPOMBIIIICHHOCTH: KOHCTPYKIIMOHHBIE, THCTPYMEHTAIbHBIC, TPUOOTEXHUIECKOTO Ha3HAYCHHS,
(byHKIMOHATIBHBIC, MATHUTHBIE, HAHOCEHCOPHI, BOJAOPOIHBIE aKKYMYJISATOPHI (KaXkaast mapa
«OTHCaHueHIPUMED) OIIEHUBAETCS B 2 Oaa).
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3HaeT 0010 XapaKTepUCTUKY U KilacCU(UKALMIO JUCIIEPCHBIX cucTeM. BraseeT crnocoOHOCThIO
MHTEPIPETUPOBATh OCHOBHBIE (PU3UUECKHE U XUMUYECKUE TPUYUHBI Clienu(UKU
HAaHOMAaTEpHaJIOB.

Hcnonp3yeTr nHpOpMAIIMOHHBIE TEXHOJIOTUH IS TIOYYEHUS MaTeprala, Kacatomerocs
HaHOOOBEKTOB U, UCHOJIb3YET MOIYYEHHYIO0 HH()OPMAIUIO IS PEIIeHUS HAYYHBIX U
poeccuoHaNbHBIX 3a]1a4.

Bnaneer PIH(I)OpMElLIPICI’I 00 OCHOBHBIX 00J1aCTIX IMPUMCHCHU HAHOMATCPHUAJIIOB B PA3JIMYHBIX
OTpacisaX NPOMBIIIIJICHHOCTH.

XapakTepHu3yeT CBOMHCTBa MEPCIIEKTHBHBIX HAHOMATEPHAIOB M IPUBOIUT IPUMEPHI TAaHHBIX
MaTepHajoB.




