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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHHE COBPEMEHHBIX (PU3UKO-XUMHUECKUX MPEACTABICHUN y CTYyIEHTOB O IIpUeMax u
METOJaX, MPUMEHSIEMBIX NPU HM3YUYEHUH, NMPOCKTUPOBAHHHU, MPOU3BOJACTBE M HCIOIb30BAHHU
HAaHOCTPYKTYp, YCTPOMCTB M CHCTEM Ha MX OCHOBE M BKJIIOYAIONIMX IeJeHANPAaBICHHBIH KOHTPOIb U
Moaupukanuio GopM, pa3MepoB U B3aUMOJACHCTBUN € LIEJIBIO MOJIYYEHUS OOBEKTOB C HOBBIMHU (DU3HMKO-
XMUMUYECKHMHU CBOWCTBAMH.

1.2. 3agauy AUCHUILIUHBI

1. ITIpuoOperenne 3HaHU# B 06acTH HU3UICCKONW XUMHH MTPOIIECCOB CHHTE3a HAHOMATEPHAJIOB U
HU3KOpa3MEpHBIX CTPYKTYP.

2. TlpuoOpeTeHne HAaBBIKOB PEIICHHS MaTEPHATIOBETUCCKUX 3a/1ad.

3. ®opmupoBaHue HAyYHO 0OOOCHOBAHHOTO MOJX0JIa K U3YYEHHIO CBOMCTB HAHOMATEPHAJIOB U
HaHOCTPYKTYP.

4. ®opmupoBaHUe HaydHO OOOCHOBAHHOTO MOAXO0Ja K pa3pabOTKe MPOILECCOB MOITYyUYEHHUS
HaHOMAaTepHaJIOB U HAHOCTPYKTYP.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monynb quctuminH: Moy HanpaBIeHHOCTH (TIPpOQuIIs).

Nunexc quctummmunsl: 51.B.02.19.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
Komnerenuus
KOMIIETCHIINH JUCLUTIIINHE
YHuBepcaabHble KOMIIETCHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HAYK
pelars 3a1a4u (byHIaMeHTaJIbHbIE 3aKOHbI
npogeccuOHATbLHON €CTECTBEHHBIX HAyK U
JESATEIIBHOCTH Ha OCHOBE | MaTeMaTUYECKOI0 aHaJIN3a
IIPUMCHCHHUA OIIK-1.2. Ymeer YMmeer ucnonb3oBath GU3NIECKUE U
CCTCCTBCHHOHAYYHBIX U |1CTI0NIb30BaTh (PU3MUECKUE U |MaTeMaTHUECKUE 3aKOHBI IIPH PELICHUS 3a1a4
OOICHHKCHEPHBIX MaTeMaTUYECKHUE 3aKOHBI IPU |10 pacdyeTy OCHOBHBIX IapaMETPOB U
3HAHWUH, MCTO/IOB peuieHnn 3a1a4 XapaKTCpUCTUK HAHOMATCPHAJIOB
MaAaTEMATHYCCKOI'O HpO(beCCI/IOHaJIBHOI\/'I
aHaju3a " JEATEIIbHOCTH
MOZCINPOBAHUA OI1K-1.3. Bianeer BraseeT npakTUYECKMMU HABBIKAMH T10
buznyecKkuM 1 ONPEIETICHUIO OCHOBHBIX ITAPAaMETPOB U

MAaTEMAaTUYCCKHUM allllapaToM |XapaKTCPUCTHK HAHOMATCPHAJIOB
JUTSL PEIICHUS
npodeccuoHaNbHBIX 3a7a4

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TIKP-6. 'oToB [1IKP-6.1. 3HaeT oCHOBHBIE 3HaeT METOJIMKHU pacueTa U OCHOBHbBIC

paccuuThIBaTh U METOJIUKHU pacyera MapaMeTpbl HAHOCTPYKTYPHBIX MAaTEPHUAIIOB
MPOEKTUPOBATH MapaMeTpoB
OCHOBHBIE IMAPaMETPhl  |HAHOCTPYKTYPHBIX
TEXHHUKH MAaTEPHAIOB PA3JIUYHOTO
HAaHOCTPYKTYPHBIX (YHKIIMOHATILHOTO
MAaTEpHAJIOB PA3JIUYHOTO |HA3HAYEHUS
(GyHKIMOHAILHOTO I[IKP-6.2. YMmeeT YMeeT Ha MPaKTUKE pacCUUTHIBATH OCHOBHBIE
Ha3Ha4YCHUA pAacCUUTHIBATH ITApaAMETPHI rnapaMmeTpbl HAHOCTPYKTYPHBIX MAaTEPUATIOB
HaHOCTPYKTYPHBIX
MaTepHaJioB
[1KP-6.3. Bnageer HaBpikaMu |Bnaneer npakTuueCKMMHU HaBbIKaMHU 110
paboThI B MIPHUKIIATHBIX ONpEIETICHUI0 OCHOBHBIX MAPaMETPOB
nporpammax Jajisi pacuera HAaHOCTPYKTYPHBIX MaTe€pHajoB
napameTpoB
HAaHOCTPYKTYPHBIX
MaTepuaioB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMrHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Becero  |CemecTpsl
4acoB 4 cemecTp

Bunbl yueOHOIl esTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 44 44
JIek1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHS 18 18
CamocTrosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 64 64
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka k 3auery 23 23
[ToaroroBka K TECTUPOBAHUIO 10 10
[ToaroToBka K KOHTPOJIBHOM paboTe 10 10
Hanucanue oTueTa 1o nmpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 21 21
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0wmas TpynoeMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlex. Cawm. Bcero
[Tpak. dopmupyembie
HasBanus paznenoB (Tem) TUCIUTLTAHBI 3aH., pab., | gacos (0e3
3aH., 4 KOMIIETEHIINH
q q AK3aMeHa)
4 cemecTp
1 Beenenune. Mcropuueckas cpaBka, 1 - 3 4 OIIK-1, I[IKP-6
OCHOBHBIC ITOHSATHUS ¥ TEPMUHOJIOTHS
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2 Kiaccuukanust HAHOOOBEKTOB 3 2 9 14 OIIK-1, I[IKP-6

3 TepmonuHamMuKa siIBII€HUH B HAHOCUCTEMAX. |4 4 12 20 OIIK-1, ITKP-6
KBasupaBHOBEcHE B HAHOCHCTEMAX

4 TloBepXHOCTHBIE ABJICHUS U MEXK(pa3HbIe 4 - 4 8 OIIK-1, I[IKP-6
IIPOLIECCHI

5 UneanvHas u peasibHasi Kpuctajuinueckue |4 - 4 8 OIIK-1, I[IKP-6
CTPYKTYpbl HAHOPAa3MEPHBIX MAaTEPHUAJIOB

6 KuneTuka nporeccoB B HAHOPa3MEPHBIX 4 4 12 20 OIIK-1, ITKP-6
cUCTeMax

7 DNEKTPOHHOE CTPOECHHUE HAHOYACTHI] 3 - 5 8 OIIK-1, IIKP-6
8 OcoObic pu3MUecKre U XUMHUCCKUC 3 8 15 26 OIIK-1, I[TKP-6

CBOMCTBA HAHOYACTHUI U
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB

Hroro 3a cemectp |26 18 64 108

Hrtoro|26 18 64 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs

Haspanwus paznenos (tem) | Comeprkanue pa3aenoB (TeM) IUCIUTUTMHBI dopmupyemble

JUCUUTUINHBI (B T.4. 1O JIEKIIHSIM) (7eKIHOHKEIE KOMIIETEHIINHT

3aHATHUSA), U
4 cemecTp
1 Beenenue. Crpyktypa nucuuiinibl. OCHOBHbBIE 1 OIIK-1, ITKP-6
Ucropuueckas cipaBka,  |0noku. [Ipenmer nzyuenus. Pa3sutue
OCHOBHBIE ITOHATHSA U (bU3UKY HAHOTEXHOJIOTUU KaK HAyKH.
TEPMUHOJIOTUS OCHOBHBIE IOHATHUS U TEPMHUHOJIOTHS.
Hroro 1
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2 Knaccudukanus
HaHOOOBEKTOB

HaHnocTpyKTypHpOBaHHBIE MaTEpHAIBI U
HaHouacTulbl. Kinaccudukanus B.
OcTBanb/aa O arperaTHOMY COCTOSIHUIO
¢a3. Kimaccuduxanms mo pasmepam.
Knaccudukarus mo MepHOCTH.
Knaccudukanus I'. ['neiitepa ocCHOBHBIX
THUIIOB CTPYKTYP HETTOIMMEPHBIX
HaHOMATEPHAJIOB [0 XUMHYECKOMY
cocraBy, pacnpenenenuto a3 u popme.
Hanomatepuainsl: (yHKIIMOHAIBHBIE,
MHTEJUICKTyaJIbHbIE, HAHOOOBEKTHI,
cojiepKale cnenu(puyecKre rpymbl
aTOMOB, MOJIEKYJI HAHOMETPOBBIX
pazmepoB (10 100 um). DyHKIIMOHAIBHBIE
HaHOMAaTepHAaJIbl: HU3KOPa3MEpHbIE
OOBEKTHI; TOHKHE CJIOH, TUICHKH;
HaHOMPOBOJIOKH, TIOJTMMEPHBIE
HaHOMaTepHuasbl. IHTeIeKTya bHbIe
HaHOMaTepHaJIbl: 00BEMHBIE, TOJTMMEPHBIE
u Onomarepuansl. MaTpudHbie U
CYIIPaMOJICKYJIIPHBIE HAHOKJIACTEPHI U
HAaHOCTPYKTYPBHI.

OIIK-1, I[IKP-6

Hroro

3 TepmoanHamMuka
SIBJICHHI B HAHOCHCTEMAX.
KBasupaBHoBecue B
HaHOCHCTEMaXx

Hauana repmonuHaMuky,
TEPMOAMHAMUYECKUE TOTCHIUAIIBI, TEOPUS
¢a3oBbIX paBHOBecHil. TepmoauHaMuka
nosepxHoctu. HepaBHoBecHas
TEpMOAVHAMUKA, CHHEPI€THKA.
Oco6eHHOCTH TEPMOJMHAMUYECKUX
cBolicTB HaHOCpea. CooTHOLIEHNE
IIJIOIIA AU TOBEPXHOCTU U MaCChI
HaHOOOBEKTOB. MI3MeHeHne Ga30BbIX
pPaBHOBECH B HAHOPA3MEPHBIX CUCTEMAX.
VYpasuenue Jlannaca. lIsmMeHeHnue
TEMIIEPATyphI IIJIaBICHUSA B
HaHomaTtepHuanax. OcobeHHOCTH
NOJMMOP(HBIX NpEeBpaleHUN B
HaHocucTeMax. MI3MeHeHue npenenos
PacTBOPUMOCTH TBEPIBIX PACTBOPOB

OIIK-1, IIKP-6

Hroro
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4 TloBepXHOCTHBIE
SIBJICHUS U MEXK(pa3HbIe
HPOLIECCHI

[ToBepxHOCTB, rpaHUIIBI, MOP(OIOTHS
HaHOMaTepHuasoB. {0y MOBEPXHOCTH B
HaHomaTtepuanax. [loBepxHocTHas
SHEPTHUs U €€ aHU30TPOIIHSL.
[ToBepxHocTHBIN oTeHIMAN [ MOOCa.
YpaBHEHHsI U XapaKTEPUCTUKH YCIOBUI
TEPMOJINHAMHYECKON CTAOMITBHOCTH
MeX(a3HBIX TPaHHIl B HAHOCHCTEMAX.
['panuI1Ibl 3epeH B HAHOCTPYKTYHUPOBAHHBIX
MmaTepuanax. [loBepxHOCTHOE HATSIKEHHUE.
KpaeBoii yron u cueruienue ¢
MOBEPXHOCTHIO. O POJIH BA3KOCTH BOJIBI
P HAaHOMACIITaOMPOBAHHH.
[ToBepxHOCTHOE HaTsDKEHUE. DPPEeKT
noroca. Ancopouwms. Kunernka
azcopOLuu. 3aBUCUMOCTb OT IMOKPBITHUS,
TeMIepaTypbl, yria U KHHETHYECKON
sHeprun. TepMuueckas qecopOrms.
Kuneruka necopobuuu. JlecopOunonHas
crniekrpockonus. MzoTepmsl agcopoumu.
Herepmuueckas necopouus

OIIK-1, I[IKP-6

Hroro

5 UneanvHas u peanbHas
KPUCTaJUIMYECKUE
CTPYKTYPBI
HaHOPA3MEPHBIX
MaTepuasioB

ATOMHasl CTPYKTypa YUCTHIX
rnoeepxHocren. Penakcanus u
pexkoHcTpykuus. [loBepxHOCTHBIE
CTPYKTYpPbI HEKOTOPBIX BayKHEUIINX
MOJIYIIPOBOJIHUKOB. ATOMHAsI CTPYKTypa
MOBEPXHOCTEH ¢ azcopbaTamu.
[ToBepxHOCTHBIE (Pa3bl B CyOMOHOCTOMHBIX
cucremax ajacopbar-nozioxka. Cocran
MOBEPXHOCTHHIX (ha3. Pa3oBas nuarpaMmma.
CrpykrypHble 1e()eKThl TOBEPXHOCTH.
Mopaeins Teppac — CTyleHeR — U3JIOMOB.
JedexTol: BakaHcuM, 1e(EKThI
3aMELLUEHHUs], TUCIOKALlUH, TOMECHHbBIE
rpanuiibl. CTyNeHU, CUHTYJISIPHBIEC U
BUIIMHATBHBIE TTOBEPXHOCTH, (paceTku

OIIK-1, IIKP-6

Hroro
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6 Kuneruka npoieccoB B
HAaHOPAa3MECPHBIX CUCTEMAxX

[ToBepxnocTHas nu¢pdy3us. 3akonsl Ouka.
Juddysus oraensHOro aTomMa u
xumudeckas quddysus. CoOcTBeHHAS
mubdy3us u quddys3us MmacconepeHoca.
AHM30TPOITUS TOBEPXHOCTHOU MU y3un.
ATOMHBIE MEXaHU3MbI IOBEPXHOCTHOM
(G Py3un: TPBHIKKOBBIA, aTOMHOTO
oOMeHa, TYHHEeITUPOBaHHsL, OOMEHHBIH.
DKclepuMEHTAIbHbIE METO/bI U3yUEHUS
g dy3un: npsMoe HaOIIOICHHE 32
aTOMaMH, METOJ U3MEHEHHS TPOQUIIA,
KalUJUISIPHBIE METO/Ibl, METOJl OCTPOBKOB.
3aBUCUMOCTb IaPaMETPOB XUMHUUECKON
KHUHETUKU OT pazmepoB. CKOPOCTh
peakuuu. 3aBUCUMOCTb CKOPOCTH PEAKIMU
0T pa3Mmepa yactull. BiausHue pazmepa
HAHOYACTHI] Ha TEMIIEPATYPY NPOTEKAHUS
peakuuu. Kunetrka OuMosieKkyasipHOi
XUMUYECKOH peakuun. Knnernueckue
0COOEHHOCTH XMMHYECKHX MPOIIECCOB HA
IIOBEPXHOCTH HAHOYACTHUL]. YUeT
¢bryKTyanuii KOHIEHTpaIUK.
TepMoauHaMUYECKUI TTOAXO] K ONMCAHUIO
BIIMSIHUSL Pa3MEPHBIX (DaKTOPOB HA CIBUT
XUMHUYECKoro paBHosecus. [Ipumep
peakuuu okuciaeHus. Kunernueckue
apaMeTpbl HU3KOTEMIIEPATYPHOI O
OKHCJIEHUSI HAHOTIOPOIIKOB METAJUIOB.
IToporosas Temneparypa. Kuneruka
CaMOBO3TOpaHuUsl HAHOCTPYKTYPHBIX
MarepuaioB. Temneparypsl
CaMOBO3TOpaHusl, CAMOBOCIIAMEHEHUSI.
IIpupona xaranusa. [lnomans
MOBEPXHOCTU HaHoyacTull. KaraauzaTopsl
Ha OCHOBE MOPHUCTHIX MaTEPHUAJIOB.
JlokasibHbIE XUMUYECKHUE 3JIEKTPOHHO-
CTUMYJIMPOBAaHHbIE PEAKIINU

OIIK-1, [TKP-6

Hroro
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7 DnextponHoe ctpoenue |[loBeneHue 3J1eKTPOHHOM MOJICUCTEMBI B 3 OIIK-1, ITKP-6
HAHOYaCTHII HaHomarepuainax. OcoOeHHOCTH 30HHOU
CTPYKTYpbl METAJIOB U MOJIYIIPOBOJHUKOB
B HAHOKPUCTAJUINYECKOM COCTOSIHUU.
KBaHTOBbBIE SIMBI, IPOBOJIOKH, TOUKH.
D dexTrI, 00yCIOBICHHBIE pa3MepaMu
pPa3MepHOCTHI0 HAHOOOBEKTOB: pa3MEPHBIE
a¢dekTel. Pa3mepHOCTh 00BEKTA H
AJIEKTPOHBI IPOBOJAUMOCTH.
ITorenumanbabie sMbl. CBOKMCTBA,
3aBUCSILKE OT IUIOTHOCTU COCTOSTHUM.
DKCUTOHHbBIE IEPEXO/IBI B CIIEKTPaX
HAHOKPUCTAJNIMYECKUX MTOJIYyIIPOBOIHUKOB.
M3meneHnne mupHuHbI 3aPEIEHHON 30HBI.
OreHka pa3MepoB HAHOYACTHI] IO
CIEKTPAJIbHBIM JaHHBIM
Hroro 3
8 Ocobble puznueckue 1 |3aBUCUMOCTH CBOMCTB OT pa3Mepa YacTHIL. 3 OIIK-1, IIKP-6
XMMHUYECKHUE CBOICTBA Oco0ble cBOMCTBa HAHOOOBEKTOB,
HAHOYACTHII U 00YCJIOBJIEHHBIE COU3MEPHUMOCTBIO UX
HAaHOCTPYKTYPUPOBAHHBIX |pa3MepOB U XapaKTEPHOU JJIMHOU
MaTepuaioB ¢usnueckux cBoiictB. OcoOble cBOICTBA
HaHOOOBEKTOB, 00YCIIOBIEHHBIE OTPOMHOM
IIOBEPXHOCTHOM dHEPIUu: A0
MMOBEPXHOCTU B HAHOMAaTepuanax,
BEJIMYHMHA IOBEPXHOCTHOU SHEPTUU B
HaHoMmaTepuanax. [loBepxHoctu u
reOMETPUUECKHUE Pa3MEPHI KPUCTAILIOB.
IToBEpXHOCTh U TEOMETPUUECKUE PA3MEPHI
HaHOOOBEKTOB. OnTHYECKHE U
AJIEKTPOHHBIE CBOMCTBA HAHOCUCTEM U
HaHOMaTepHuanioB. MarHUTHbIE CBOMCTBA.
MexaHnuyecKkue U TEMJI0BbIE CBOMCTBA
Uroro 3
Hroro 3a cemectp 26
Hroro 26
5.3. lIpakTH4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
HasBanwus paznenos (Tem) HaumenoBanue npaktuueckux | TpyaoemkocTs, | @opMupyemsbie
JUCHUTUINHBI 3aHITHI (CEMHUHAPOB) q KOMIIETEHIINH
4 cemecTp
2 Knaccudukarnus JlucniepcHOCTb. 2 OIIK-1, ITKP-6
HaHOOOBEKTOB WUtoro 2
3 TepmoauHamuKa siBlieHU B | TepMoauHaMuKa AUCTIEPCHBIX 4 OIIK-1, IIKP-6
HAaHOCHUCTEMAX. CHUCTEM.
KBasupaBHOBecue B
HAaHOCHUCTEMaX Hroro 4
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6 Kuneruka npoieccoB B MoneKkyJIapHO-KUHETUYECKUE 4 OIIK-1, ITKP-6
HAHOPA3MEPHBIX CHCTEMax CBOMCTBA TUCTICPCHBIX CUCTEM

Htoro 4
8 OcoObie huznueckue u OnTHyeckrie CBONCTBA 4 OIIK-1, I[IKP-6
XUMHUYECKHE CBOHCTBA JUCTIEPCHBIX CHCTEM.
HaHOYaCTHIl 1 TennoBbie CBOMCTBA HAHOCUCTEM. 4 OIIK-1, TTIKP-6
HAHOCTPYKTYPHUPOBAHHBIX
MaTepHasoB Hroro 8

Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMOTpeHO Y4eOHBIM IIaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabmuma 5.6 — Busbl caMoCTOSATEIbHON pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHIIUN
Bunnl
Haszsanus pasneinoB (TeM . | TpymoemkocTs, | ®opMupyemMbIe dopmbl
,I[I/ICI_I[)I/IHJ'II/IHI:I (rew) CAMOCTOATCEIILHOM > q Kof/mefgﬁunm KOHTpponﬂ
paboTsl
4 cemecTp
1 Beenenue. Ucropuueckas |[loaroroBka 2 OIIK-1, ITKP-6 3auér
CIIpaBKa, OCHOBHBIE 3auery
MOHATHA ¥ TCPMHUHOJIOTUA | [ToaroTroBKa K 1 OIIK-1, ITKP-6 | TectupoBanue
TECTUPOBAHUIO
Hroro
2 Knaccudukanus [ToaroroBka k OIIK-1, I[IKP-6 3auér
HAHOOOBEKTOB 3a4eTy
IToaroroBka x 2 OIIK-1, ITKP-6 | KonTposbHas
KOHTPOJIBHOU paboTe pabora
IToaroroska k 1 OIIK-1, I[IKP-6 | TectupoBanue
TECTUPOBAHUIO
Hanmcanwne oryera 3 OIIK-1, ITKP-6 OTuer no
0 MPAKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 9
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3 Tepmoaunamuka sienuii | [loaroroBka 3 OIIK-1, IIKP-6 3auér
B HAHOCHCTEMAX. 3a4ery
KBasupasnosecue B ITonroroBka k 2 OIIK-1, ITKP-6 | KonTposbHas
HaHOCUCTCMAX KOHTPOJIBHOU paboTe pabora
IToaroroska k 1 OIIK-1, [IKP-6 | TectupoBanue
TECTUPOBAHUIO
Hanmcanwne otyera 6 OIIK-1, ITKP-6 OTuer no
10 TIPAKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 12
4 IToBepxHocTHbIe siBieHUs |IloaroroBka k 3 OIIK-1, I[IKP-6 3auér
1 Mex(azHbIe TPOIECCHI 3auery
IToaroroBka x 1 OIIK-1, I[IKP-6 | TectupoBanue
TECTUPOBAHUIO
HTtoro 4
5 UpneanbHas u peanbHas IloaroroBka k 3 OIIK-1, ITKP-6 3auért
KpUCTAJUIMYECKUE 3auery
CTPYKTYPbI HAHOPa3MCPHBIX | [TonroTOBKA K 1 OIIK-1, I[IKP-6 | TectupoBanue
MaTcpuajioB TECTUPOBAHUIO
HTtoro 4
6 Kuneruka npoiecco B IloaroroBka k 3 OIIK-1, ITKP-6 3auért
HAaHOPA3MEPHBIX CUCTEMAX |3a4eTy
IToaroroBka k 2 OIIK-1, [IKP-6 | KonTponbHas
KOHTPOJILHOHM padoTe pabota
IToaroroBka x 1 OIIK-1, ITKP-6 | TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera 6 OIIK-1, ITKP-6 Otuer no
10 MPAKTUYECKOMY MPaKTUYECKOMY
3aHATUIO (CEMUHAPY) 3aHSATHUIO
(cemuHapy)
Hroro 12
7 OnexktpoHHoe ctpoeHue  |Iloaroroska k 3 OIIK-1, ITKP-6 3auéT
HAaHOYACTHII 3a4ery
IToaroroBka k 2 OIIK-1, I[IKP-6 | TectupoBanue
TECTUPOBAHUIO
Hroro 5
8 Ocobbie pusnueckue u ITonroroBska K 3 OIIK-1, ITKP-6 3auér
XUMUYECKHE CBOWCTBA 3a4ery
HaHOYaCTHII U IloaroroBka k 4 OIIK-1, I[IKP-6 | KontponbHas
HaHOCTPYKTYPUPOBAHHBIX | KOHTPOJIBHOM paboTe pabota
MaTCpHAIOB [ToaroToBka K 2 OIIK-1, IIKP-6 | Tecruposanue
TECTUPOBAHUIO
Hanmcanwne otduera 6 OIIK-1, ITKP-6 Otuet no
10 TIPAKTUIECKOMY MPAKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHIATHIO
(cemunHapy)
Hroro 15
Uroro 3a cemectp 64
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Hroro | 64

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.

Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunbl yueOHOIl 1esTenbHOCTH
dopMupyemsle
Jlex. [Ipak. Cam. @OpMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao.
OIIK-1 + + + 3auér, KonrponbHas pabora, TectupoBanue,
OTueT 1o NpakTUYECKOMY 3aHSITHIO (CEMUHApY)
[TKP-6 + + + 3auét, KonrponwsHas padora, TectupoBanue,
OT4eT no MpakTUYECKOMY 3aHITHIO (CEMUHAPY)

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcuManbHbIN MakcumManbHbBIN
0aJut 3a mepuo.y Bcero 3a
DOopMBI KOHTPOJIS 6amr Ha 1-yto KT ¢ | Gamn 3a mepuon
mexay 2KT u Ha ceMecTp
Hauana cemectpa | Mexnay 1KT u 2KT
KOHeII cemecTpa
4 cemecTp
3auér 0 0 30 30
KonrtpomnsHas padora 10 10 10 30
TectupoBanue 5 5 5 15
Ortuer no 10 10 5 25
MPAKTHYECKOMY 3aHITHIO
(cemunapy)
Htoro makcumyM 3a 25 25 50 100
epro.
Hapacratomum utorom 25 50 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Ta6muma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb
Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 10 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[Tepecuer cymmbl OaJUIOB B TPAJAMLIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Mapronun, B./1. BBenenue B HAaHOTEXHOJIOTUIO [DJIEKTPOHHBIN pecypc] : yueOnuk / B.H.
Mapronun, B.A. XKa6pes, I'.H. JlykbsaoB, B.A. Tynuk. — OnekrpoH. nan. — Cankt-IletepOypr : Jlans,
2012. — 464 c. [DnexkrponHbIit pecypc|: — Pexxum noctymna: https://e.lanbook.com/book/4310.

7.2. JlonotHUTEIbHAS JJUTEpaTypa

1. Hanomartepuansl: yueOHoe mocodbue ans By3oB / JI. . Penkonkos, B. B. JI€suna, 3. JI.
J3unsurypu. — 2-e uzn. - M.: BUHOM. Jlabopartopus 3nanuit, 2012. — 366 c. (Hanuuue B OMOIHOTEKE
TYCVYP - 45 3k3.).

2. AdpanacreB, A.B. Hanorexuomorus: ¢usuka, mpoiecchl, JHAarHOCTHKA, MPHUOOPHI
[DnexTponHbIdt pecypc] : moHorpadus / A.B. Adbanacwes, B.Il. Adpanacees, I'.®. I'nunckuii, C. 1.
lNonynuna ; non pen. Jlyunnuna B.B., Tauposa FO.M.. — DnekTpoH. 1an. — MockBa : ®u3MaTiuT,
2006. — 552 c. [DnexkTpoHHBIA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/59436.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. ®u3UKO-XUMUSI HAHOCTPYKTYPHPOBAHHBIX MaTEpPHAIOB: YUeOHO-METOANYECKOe mocodue mo
ayJUTOPHBIM NMPAKTUYECKUM 3aHSITUSM U CaMOCTOSITEJIbHONW paboTe 1Js CTYIEHTOB HalpaBJICHUU
noaroroBku 11.03.04 «DyekTpoHWKA W HAHOJJIEKTPOHHUKA», MPOoPmib «MHUKPOIIEKTPOHUKA H
TBEpJOTEIbHAs IEKTpoHUKa», 28.03.01 «HaHOTEXHOIOIrMN U MUKPOCUCTEMHAs! TEXHUKA», IPO(PUIb
«HanoTexHOIOTHH B DJIEKTPOHUKE U MUKpocucTeMHoi Texauke» / E. B. CaBpyk, B. B. Kapauckwii -
2016. 51 c. [DnexkTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6271.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

CornacoeaHa Ha noptane Ne 55277 12


https://e.lanbook.com/book/4310
https://e.lanbook.com/book/59436
https://edu.tusur.ru/publications/6271

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopatopus (HpU3MKU KOHACHCUPOBAHHOTO COCTOSIHUS M MaT€pHUAJIOB AJIEKTPOHHOUW TEXHUKH:
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOTO THUIA, yueOHas ayauTopus Iis
MIPOBEJICHUS 3aHATUH JTa0OPATOPHOTO TUIIA, yueOHAas Ay AUTOPHSI ISl POBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIICHUE AJisi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHHS] KYPCOBBIX paboT), MOMEIIEeHUE A
MPOBEJCHUS TPYNIOBBIX U UHAUBUYATbHBIX KOHCYJbTAIIMH, TOMEIICHHUE NIl TPOBEACHUS TEKYIIETO
KOHTPOJIA U IpoMexKyTouHo# aTtectanuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, A.
74, 119 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JlabopatopHubeie makeThl: «TemmeparypHble cBOWCTBa (eppOMarHUTHBIX MaTEpPUATIOBY,
«TemmnepaTypHble CBOHCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U TOBEPXHOCTHOE COMPOTHUBIICHHE
M30JILMOHHBIX MaTepuanoBy, «IIpo6oii TonkomneHounbix KoHaeHcaTopoB (TIIK)», «TemnepaTtypHas
3aBUCHUMOCTh MPOBOJAMUMOCTH TUIJIEKTPUKOBY, «DOTOIIEKTPUUECKUE CBOMCTBA MOJYMPOBOAHUKOBBIX
MaTtepHuanoBy, «OnpeaeneHue MUPUHBI 3aMPEIICHHON 30HbI MOJIYIPOBOIHUKOBY, «ONpenencHue TepMo-
3/1C nonynpoBoaHUKOBY, «dpdext Xomnay, «dpdext [lenbroer.

- JJaboparopnoe o6opynoBanue u npudbopsl: uzmeputens E7-8 (2 mr.), Bonst™erp B7-22A (5 mit.),
amnepmetp ®-195, M-253 (2 mT.), UICTOYHHUK MOCTOSHHOTO Toka b5-47, sanektpomerp B73-42,
MynbTuMeTp B7-22A (2 wt.), usmeputens ummutanca E7-20, tepaommerp E6-13, neus naboparopnas (2
mrT.), npubop st uccnenoanus npodos TIIK, naboparopusiit crenag COII-5 (2 mrT.), BonbT™MeTp B7-26,
BoJbTMETp U poBoit P4214, BonmbTmeTp D238,

HUCTOYHUK MOCTOSTHHOTO Toka b5-47, uamepurens ummutanca E7-20;

- KomnsrotepHsble mabopatopHbie padoThI (4 mIT.);

- Kommnerotep Intel(R) Core (TM)2 CPU (4 mwirt.);

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHOU pabOThl UCIOJIB3YIOTCS YyUeOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeronerocss 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00€CIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO 0OCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;
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- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Beenenue. ctopuueckast OIIK-1, [IKP-6  |3auér IIepeyens BonpocoB 11t
CIIPAaBKa, OCHOBHbBIE IIOHATHUSA U 3aueTa
TCPMUHOJIOTHA TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
2 Knaccudukarnus OIIK-1, ITKP-6  |3auér [lepeuenb BOIIPOCOB 15t
HAaHOOOBEKTOB 3a4era
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUI)
KOHTPOJIbHBIX padoT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Ortuer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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3 Tepmoaunamuka siinennii B |OIIK-1, IIKP-6  |3auér [Tepeuens BOIIPOCOB 1Jist
HAaHOCHCTEMAX. 3aueTa
KBasupasHosecue B KonTponbsHas [IpuMepHBIii TIEpedeHb
HaHOCHCTCMaXx pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
MIPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
4 IloepxHoctHble aBieHusa u  |OIIK-1, I[IKP-6  |3auér Ilepeuenb BOIIPOCOB 115t
Mex(azHbIe POLIECCHI 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 UpeanbHasa u peasibHas OIIK-1, IIKP-6 |3auét [Tepeuens BOIpOCOB IJ1st
KPUCTAJUTMYECKUE CTPYKTYPBI 3aueTa
HAaHOPa3MEPHBIX MaTEPHUAIIOB TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3aJaHUI
6 Kunetuka npoiieccoB B OIIK-1, ITKP-6  |3auér [Iepeuens BOIIPOCOB 1Jist
HaHOPa3MEPHBIX CUCTEMAX 3aueTa
KonTponbHas [IpumMepHbIi IEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
7 DAEKTPOHHOE CTPOEHUE OIIK-1, ITKP-6  |3auér Ilepeuenb BOIIPOCOB IJIst
HAaHOYACTHII 3a4era
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
8 OcoObie pu3nueckne u OIIK-1, ITKP-6  |3auér [Tepeuens BompocoB ist
XMMHYECKHE CBOMCTBA 3a4era
HAaHOYAaCTHI U KonTtponbHas [IpuMepHBIi TEpeUeHb
HaHOCTPYKTYpPHUPOBAHHBIX pabora BapUaHTOB (3aaHui)
MaTepuajioB KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Oruer o TeMbl NpaKTU4ECKUX 3aHATHN
MPAKTUYECKOMY
3aHSITHUIO
(cemuHapy)

[lkana oneHkH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tadmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

NUCHUIIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. KoadpdunmeHt nponopuuoHaIbHOCTH MEXIYy BEIMYHMHOM CpeJHEKBAIpPaTUYHOTO CMEIICHUs
aTOMOB M MOCTOSIHHOM PEIIeTKH, JIJIs1 TBEpAoro tena ¢ pemerkoi tuna OLK cocraBmuser. ..
a) 0,1;
0) 0,15;
B) 0,2;
r) 0,25.

2. Temnepatypa JleOast mOBEepXHOCTHOM (ha3bl COCTABISIET IPUMEPHO OT TeMIiepatypsl Jlebas ms
00beMHOM (aswl. ..
a) 0,3;
0) 0,25;
B) 0,5;
r) 0,75.

3. Pabota 0Opa3oBaHUsI KPUTUUECKOTO 3apOIbIIIA COCTABIISIET OT MMOBEPXHOCTHOM YHEPTHH. ..
a) 1/3;
0) 1/4;
B) 1/2;
r) 3/4.

4. Tlogxon TammaHa K OOBSICHEHHIO CHUKEHHUS TEMIIEpaTyphbl IJIABJICHUS Ha MOBEPXHOCTHU
OCHOBBIBAJICH ...
a) Ha yMEHbILIEHUU aMIUIUTY Ibl KoJIeOaHUH aTOMOB U MeHbIlIel TemnepaTypsl [ebas;
0) Ha yBEJIMYCHUH aMIUIMTYbI KOoJIeOaHUH aTOMOB M MEHbIIIEH Temneparypsl Jlebdas;
B) Ha YBEJIMYCHUH aMIUTUTYAbI KOJIeOaHUI aTOMOB U OoJibiiel TemriepaTyphl Jlebas;
I') HA YMEHBIIICHUH aMIUTATYAbl KOJIeOaHUI aTOMOB M OoJibIiel TemriepaTypsl Jlebas.

5. B ycnoBusX paBHOBECHS HACBIIIEHHBIN Nap-KUIKOCTh IaBJICHUE Mapa HA/l KaIlJIeu. ..
a) paBHO aTMOC(hEepHOMY JTaBJICHHIO;
0) paBHO JABJICHUIO TTapa HAJI IJIOCKOHW MOBEPXHOCTHIO KUIKOCTH;
B) OoJIbIIIe AABJICHUS HaJ MIIOCKOW MOBEPXHOCTHIO;
') MEHbLIE 1aBJICHUS HAJl IUIOCKOI MOBEPXHOCTHIO.

6. YnenbHas cBOOOHAs TOBEPXHOCTHASI SHEPTUS TBEP/IBIX TEll. ..
a) paBHa IOBEPXHOCTHOMY HATSKEHHUIO Ha MEX(a3HOM MOBEPXHOCTH;
0) GoJibIIIe TOBEPXHOCTHOTO HATSHKEHUS Ha MeK(a3HO# TpaHuIe;
B) MEHbIIIE TOBEPXHOCTHOTO HATSHKEHUS Ha MexX(a3HOH TpaHHUIIE;
T') 9THU BEJIMYUHBI HE CBS3aHBI MEXKIY COOOM.

7. YkaxuTe HeBepHOe yTBepkAeHUE. [[0BEpXHOCTHOE HATSKEHUE 3TO. ..
a) paboTa oOpa30BaHUs €IUHUIIBI TUTOMIAIN TIOBEPXHOCTH;
0) yaenbHast U30BITOYHASI CBOOOTHAS IOBEPXHOCTHASI SHEPTHS;
B) CHJIa, MPOTUBOEHCTBYIONIAs PACTSKEHUIO TIJICHKY;
') CyMMapHasi SHEprusi MOJIEKYJI TOBEPXHOCTHOTO CIIOSL.

8. Kakum ¢akropom omnpenensieTcst yacTora KoseOaHusl HOBEPXHOCTHOIO MJIa3MOHA. . .
a) IMAJIEKTPUUYECKON TPOHHUIIAEMOCTBIO CpeIbl M KO OUIIMEHTOM OTPaKCHHUSI;
0) IUAIEKTPUUECKON MPOHUIIAEMOCTBIO CPEJIbl U MATPHUIIEH;
B) MaTpuIle ¥ KO3PHUIIMEHTOM OTPaKCHUS,
r) K03 HUIIUESHTOM TTOTIIOIICHHS.

9. C yMmeHbllIeHHEM pa3Mepa HAaHOKPUCTAJIJIa YMEHbIIAETCS IUPUHA 3JIEKTPOHHBIX U JIBIPOYHBIX
30H, TIPU 3TOM OOIIIast SHEPTHS ...
a) HE U3MCHSCTCS;
0) yMEHBIIIAeTCs;
B) CHauasa yMEHbIIAeTCs, 3aTEM YBEJINUHBACTCS,
T') YBEIIMYUBACTCA.

10. NHTEeHCUBHOCTb PAacCEsIHHOIO CBETa MPOMOPLUUOHAIBHO JUIMHE BOJHBI MMAJAIOIIEro CBETa MO
3aKOHY...
a) IPSIMOM MPOTIOPITUOHATHHOCTH;
0) 0OpaTHOM TPOMIOPIIMOHATIEHOCTH;
B) KBaJIpaTUYHOMY;
I') KyOn4ecKomy.
11. Mepoit ”HTEHCUBHOCTH OPOYHOBCKOTO JBMKEHHUS KOJIUIOUTHBIX YACTHIL SBIISCTCS. ..

a) cyMMa BCEeX CMEIICHHMI YacTUIIbI 10 BCEM HalpaBJICHUSIM B €IMHUILY BPEMEHU;
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12.

13.

14.

15.

16.

17.

18.

19.

20.

N —

0) cpenHee apudMeTHIECKOE 3HAUYCHNE BCEX CMEIICHUM;

B) cpeHee apu(pMeTHIeCKOe 3HaYCHUE TIPOSKITNI CMEIICHHUS Ha TIPOM3BOJIBHO BEHIOPAHHYIO OCh;
) cpenHee apudmeTnyecKoe 3HaUeHUEe KBaIpaToB CMEIICHUN YaCTHIL.

MexaHn3m OpOyHOBCKOTO JIBUYKEHUS KOJIJIOUHBIX YaCTUI] AUCTIEPCHON (ha3bl B AUCTIEPCHOHHOM
Cpelie 3aKJII0YaeTcsl B TOM, UTO. ..

a) YaCTHIIbl AUCTIEPCHON (ha3bl ABMXKYTCS B MOJIE TAKECTH;

0) 4acTHUILIbl CTAJIKUBAIOTCA MEX1y CO00M U NepealoT UMITYJIbC B IIPOU3BOJILHOM HalpaBJIeHUH,
B) MOJIEKYJIa JUCIIEPCUOHHOM Cpeibl CTAIKMBAIOTCS C YACTHIIAMM U NIEPEJAIOT UM HUMITYJIbC;

I') MOJIEKYJIbIl JUCIIEPCUOHHON Cpebl CTAIKUBAIOTCS MEXAY CO00M M MepenaroT UMIMYJIbC
YaCTHIIAM.

Koaddurnuent quddys3un He 3aBUCHT OT. ..

a) KOHIICHTPAIHH;

0) paguyca mudPyHIUPYIONTUX YACTHIL;

B) BSI3KOCTH;

T') CKOPOCTH CEAMMEHTAITUH.

OCHOBHOW NPUYMHON U3MEHEHUS TEPMOJUHAMUYECKUX CBOMCTB HAHOKPHUCTAJIOB B CPAaBHEHUHU
C MacCHBHBIM BEUIECTBOM SIBJISIETCSL. . .

a) I3MEHEHHE BUAa (OHOHHOTO CIIEKTPa;

0) n3MeHeHue rpannil POHOHHOTO CIEKTPA;

B) U3MEHEHUE U BUJA, ¥ TpaHUI] GOHOHHOTO CIICKTPAa;

r) u3MeHeHne PyHKIUU (POHOHHOTO CTIEKTpa.

B (pononHOM criekTpe ManbIX YaCTHIL MOSBISIOTCS. . .

a) HU3KOYaCTOTHBIE MOJIbl, OTCYTCTBYIOIIIME B MACCUBHBIX KPUCTAJIOB;

0) BBICOKOYACTOTHBIE MO/JIbI, OTCYTCTBYIOIIME B MACCUBHBIX KPUCTAILJIOB;

B) HU3KOYAaCTOTHBIE MO/JIbl, KAK M B MACCUBHBIX KPUCTAILJIOB;

T') BBICOKOYaCTOTHBIE MOJIbl, KaK U B MACCHUBHBIX KPHCTAJIIOB;

Oco0OeHHOCTH KOJe0aTeIbHOT0 CIIEKTPa HAHOYACTHUI] B MEPBYIO OUepenb OyAyT OTpakaThCs
Ha...

a) TeTUIOEMKOCTH;

0) TeIIOMPOBOAHOCTH;

B) KO3 PUIMEHTE JIMHEHOTO PACIITUPEHHS;

) K03 HUIHEHTE 00BEMHOTO PACITUPEHUSI.

BenauuuHy, paBHYI0 OTHOIIEHUIO 3JIEKTPUUYECKOTO MOMEHTa AUAJIEKTPUKA K €ro o0beMmy
Ha3bIBAIOT:

a) TUAJIEKTPUYECKON MPOHULIAEMOCTBIO CPEIbl;

0) OTHOCHTEIIbHON JUAJICKTPHUECKOM BOCTIPUUMYHBOCTHIO;

B) MOJISIPU3YEMOCTHIO;

') IUNOJIBHBIM MOMEHTOM.

OpHoM U3 OCHOBHBIX XapaKTEPUCTUK JIFOOOTO MAarHETHKA SIBISETCS. ..

a) OTHOCUTENbHAS TUAJIEKTPUYECKasi BOCTIPUUMYHUBOCTb;

0) MOSIPU3yEMOCT;

B) HAMarHH4YEHHOCTh;

T') JURJIEKTpUYECKasi MPOHUIIAEMOCTh CPEbI.

HamarunueHHOCTb C yBETMUEHUEM MHAYKIIMY MarHUTHOM MOJS. ..

a) CHayaJjia BO3pacTaeT, 3aTeM YMEHbLIAeTCs,;

0) yBETUIMBACTCS,

B) YMEHBIIIAETCS;

T') HE U3MEHACTCA.

He oka3pIBatoT BIUsHHAS HA TEPMOAMHAMUYECKHAE CBOMCTBA 3JIEKTPOHHOM CHCTEMBL. . .

a) TUTa3MOHBI,

0) poHOHBI;

B) (DOTOHBHI;

T') MarHOHHI.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Hauana TepMoimHaAMHUKH, TEPMOIUHAMUYECKHE TOTEHINAIIBI, TEOPHUs (a30BBIX PABHOBECHIA.

. TepMoanHamuKa OBEPXHOCTH.
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33.

HepaBHoBecHas TepMOAMHAMUKA, CHHEPTETHKA.

[Ipoueccrl Ha TOBEPXHOCTH: TOBEPXHOCTHOE HATSHDKEHUE, KalTUJUISIPHBIC SIBJICHHUSL.
[ToBepxHOCTHAsI PHEPTHS U €€ aHU3OTPOIIHSL.

O06paboTKa MOBEPXHOCTH U YCIIOBHS COXPAHEHUS €€ CBOMCTB.

ATOMHas CTPYKTypa YUCTHIX OBEPXHOCTEN. Pemakcannsi 1 peKOHCTPYKIIHSI.

[ToBepxHOCTHBIE (a3l B CYOMOHOCJIOWHBIX CHCTeMax ajacopbar-moanoxka. dazoBas
Juarpamma.

Monenb Teppac-cTyneHei-u3iaomMoB. [ledekTrsl: agaToMbl, BakaHCUU, Ne(PEKTHI 3aMEIICHUS,
JIUCIIOKAIuU, TOMEeHHbIe TpaHullbl. CTyNeHU, CUHTYJSApHbIE U BUIIMHAJIbHbIE MTOBEPXHOCTH,
dacerku.

Ancopbuusi. 3aBUCUMOCTD OT MOKPBITHUS, TEMIIEPATYPHI, YIJIa U KUHETUYECKON YHEPTHH.
Tepmuueckas necopouus. Kuneruka. JlecopOrimoHHast CIEKTPOCKOIHSI.

N3otepmer ancopobumu. Herepmuueckas necopOmms.

[ToBepxnocTHas auddys3us. 3akonsl Puka. Auddy3us oTaenpbHOro aroMa U XUMHUYECKast

nuddysusi.
Cob6ctBennas nuddysus u quddys3us macconepeHoca. AHU3OTPONHUS MOBEPXHOCTHOM

nuddysun.

ATOMHBIE MEXaHU3Mbl TMOBEPXHOCTHOW AubYy3UH: NPBIKKOBBIM, aTOMHOTO OOMEHa,
TYHHEJIMPOBaHUS, OOMEHHBIH.

OKcnepuMeHTalIbHbIE METObI U3yueHUs Auddy3un: npsimoe HabII0IEHUE 32 aTOMaMU, METO
M3MEHEHUs MPpOodUIs, KamUUIIPHbIE METO/IbI, METO]] OCTPOBKOB.

MexaHnu3Mbl pocTta Ha moBepxHocTH: Ppanka-BaH nep Mepre, Boapmepa — Bebepa,
Ctpanckoro — Kpacranosa.

3apoXkKJIeHHUEe U POCT OCTPOBKOB: PEXKUMBI 3apOKACHUS MPU MajbIX MOKPBITUAX, PEKUM
IIPOMEXKYTOUHBIX MOKPBITHH, PEXKUM arperaiuu, peskuM KOaJeCUEeHIIUN U MEPKOJIALINH.
KonneHntpanuss ocTpoBKOB, ¢opma (pa3BETBJICHHBIC, KOMIIAKTHBIE, (pakKTaiabHBIC),
pacnpeziesieHue o pasmepy.

Koanecuenuus n no3peBanre ocTpoBKOB. Marndeckue OCTpOBKH, OCTPOBKH BaKaHCHIA.
Kunernueckue 3¢ (pexTsl B TOMOANIUTAKCUHA. BHYTPHUCIIOWHBIA U MEXCIOWHBIN MacCOTIEPEHOC.
baprep Dpnuxa — [1IBoGems.

Kunernueckue 3¢ (pexTsl B roModnuTakcuu. POCT 3a cUeT ABMKEHUS CTYTNEHEH, TOCIOWHBIA U
MHOTOCJIOMHBIN POCT.

O PeKxTsl MeXaHUUECKUX HAMPSHKEHUI MPU TeTepOINTUTAKCHH.

Poct nnenok B mpucyrctBun cypdaktantoB. CypdakTaHThl 1 UHTEpPaKTaHThl. MexaHU3MBbI
nerncTBUsI CyphaKTaHTOB.

OO0BbeKTh HAHOMETPOBOI'O MaciITada M MOHMKEHHOH pazmepHocTu. Knaccudukanus u MeTo bl
MOJTyYEHHUs] HAHOKJIACTEPOB U HAHOCTPYKTYDP.

VYpaBHEHUS U XapaKTEPUCTUKU YCIOBUU TEPMOJMHAMUYECKON CTAOMIBHOCTH MeX(a3HbIX
IPaHHULl B HAHOCHUCTEMAX.

Kpucrannel u kpuctamiutsl, kiactepsl. PasmepHbsie 3¢ dextsl. TepmoaunaMmuueckas u
KBaHTOBO-CTaTUCTHYECKasi MOJeNu KiacTepoB. O0ooueyHast U CTPYKTypHast MOJEIH.
CTpyKTypHbIe OCOOCHHOCTH TBEPIAOTENbHBIX HAHOCTPYKTYp. JedexTsl u HampsiKeHHS.
CrpykrypHbie (ha3oBbie epexoabl. MeXxaHMUeCKHe U TETUIOBBIE CBOMCTRA.

MatpuyHble U CynpaMoieKyJIsspHble HAHOKJIACTEPbl 1 HAHOCTPYKTYPHI.

OnTHyeckue U AIEKTPOHHbBIE CBOMCTBA HAHOCUCTEM U HAHOMATEepUaJOB.

MarsuTHble CBOMCTBAa HAHOCUCTEM M HAHOMATEpPHAJIOB.

®uzuko-xumuueckue 3PdeKTsl B TYHHEIbHO-30HJOBOM HAHOTEXHOJIOTUHU. ATOMHBIE
MaHUNyJsIuU ¢ noMoupio CTM.

I'paden, pynnepensl u yriaepoaabie HAHOTPYOKH.

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT
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JlucnepcHOCTE 30014 pTyTH cocTaBiasier 1,6:107 M. Paccunraiite:
a) CyMMapHYI0 IOBEpXHOCTE YacTHIl 1 T pTyTH;
0) obumee umcno wvacTHl, B pacTBope npH Jpobnenuu 0.1 r pryru.
IlpumuTe, 9TO0 wacTHIBI 3018 PpTYTH HMelT cdepudeckyo  dopmy.

[TnoTHOCTE pTYTH paBHa 13,56-10° kr/m?.

Paccuurate pabory oOpa3zoBaHMS KpPHUTHYECKOIO 3apojblila, eciH
BeJIMUMHA [OBepXHOCTHOro HatsxkeHus cocrasiser 0,02 Jlx/m®. Temneparypa
aBnenus marepuana 1400 K. Temneparypa okpyxaromei cpeast 300 K, a

SHTaIbIMA 00pazoBanus nanHoro Bemectea 20000 Jx/Mous.

HCI]{}JILEFH YpaBHCHHE PE!JI'EH, CpaBHHTC HHTCHCHBHOCTH CBETa,
paccedHHOro  JByMmsda  SMYILBCHAMH C©  paBHBEIMH @ pajHycaMH  YacTHIL H

KOHLeHTpauusimMu: OeHzona B Boge (n] =1,501) w H-neHTaHa B Boje

(n7 =1,357). [lokazarens npenomnenus Boasl 1 =1,333.

4. Kosdpuument muddysun monounoro caxapa B Bojge npu 291 K
coctaBiger 3,94-10° m*/cyrkm. Bsskocts Boasl pasHa  1,06-107° H-o/m’.
Beruuenure paguyc Moslekynbl (B M) H  MOJMPHYIHO Maccy OpPraHH4ecKoro
BemiecTBa. [LIOTHOCTE  TPOCTHHKOBOro caxapa pasHa 1,542-10° kr/a’.
[lony4ennoe 3HavyeHHe MOIAPHOH Macchl CpPaBHHTE C  TeOpeTHYECKHM
(M = 3242/ mom).

PaccuuraTh  yJelbHOE  CONPOTHBIEHHE  MOHOKPUCTAJUIMYECKOrO
MaTepHaia, eclH TOJIIMHA IUIeHKH, KOTopas H3rOTaBIHBalack W3 JaHHOTO
maTtepuana 1 HM, ;mHHa cBobogHoro npobera 0,5 HM. YaensHOe CONPOTHRIECHHE

mwieHkn 10 Om-cM.

9.1.4. TeMbI NPaKTHYECKUX 3AHATHH

JucnepcHOCTb.

TepmoarHaMMKa JUCIIEPCHBIX CUCTEM.
MonexkynsipHO-KMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM
OnTuyeckre cBONCTBA AUCTIEPCHBIX CUCTEM.

TennoBsle CBOKMCTBA HAHOCUCTEM.

Nk wD =

9.2. MeTonnueckune peKOMeHIalUN

YueOHbBI MaTepuan u3iaraercs B GopMe, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCET0 Y4eOHOro mpoliecca.

HauaTps uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4eOHO-METOIMYECKOT0 U porpaMMHoro obecneuenus. CamocTodTenbHas padoTa CTy/IeHTa BKIIOYaeT
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paboTy ¢ yuyeOHBIMU MaTepHaliaMH, BBIMIOJHEHHE KOHTPOJIBHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTepuaia HeOOXOAMMO PETYIISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype U MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJT30BATHCSl Yepe3 KaOWHET CTyJCeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEpHabl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JUCITUTUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPeYeHbh KOTOPHIX yKa3zaH B Tabmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
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Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAIUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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