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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 gucuumma: @T/l. dakynpTaTUBHBIE JUCUUILUIMHBL.

Hnnexc quciurmasl: OTJ.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHauKkaTopsl JOCTUKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIINH JUCLUIUINHE
YHuBepcaabHble KOMIIETCHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HAaeT OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HAYK
HCII0JIb30BaTh (byHIaMeHTaJIbHbIE 3aKOHbI

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HAyK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMmeer ucnonbp3oBath GU3NIECKUE U
pemeHusd 3anaq aHAJTM3UPOBATH MPOOJIEMBI, MaTeMaTHU4YECKUE 3aKOHBI IIPHU PELICHUS 3a1a4
MHXCHEPHOH [IPOLIECCHI U SBJICHUSA B 10 pacYeTy OCHOBHBIX I1APAMETPOB U
ACATCIIBHOCTH oOnactu QpU3MKH, XapaKTCPpUCTUK HAHOMATCPHAJIOB

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOBI
($U3MUECKUX UCCIeI0BAaHU, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Braneer Biageer npakTuyeckuMH HaBbIKaMU 110
MPAKTUYECKUMU HAaBbIKAMU | OIPE/IETICHUIO OCHOBHBIX ITApaMETPOB U
pelIeHNs HHXEHEPHBIX 3aJa4 | XapaKTepUCTHUK HAHOMAaTEpHUaJIoB

IIpodeccuonanbHbIe KOMIIETEHIUH
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4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.

Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOU TeSITeIbHOCTH

Beero  |CemecTpsl
4acoB 3 cemectp

Bunpl yueOHOIl esTenbHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenojaBaresieM, BCero 44 44
JlexuyroHHBIE 3aHATUA 26 26
[IpakTHueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOMIUXCs, B T.4. KOHTAKTHasI 64 64
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[TonroroBka k 3auery 23 23
[ToaroroBka K TECTUPOBAHUIO 10 10
[ToaroToBka Kk KOHTPOJIBHOM paboTe 10 10
Hanmcanue oTueTa 1o mpakTUYeCKOMY 3aHATHUIO (CEMUHApPY) 21 21
Oo0wmast Tpya10eMKOCTh (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHEI TIO pa3jaeiaM (TeMaMm) U BHJaM y4eOHOM NesTeNIbHOCTH NMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Paszyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlex. Cam. Bcero
Haspanwust paznenos (Tem) JUCIUILTAHBI 3aH., Hpax. pab., | gacos (6e3 Popmupyembie
R sK3aMena) KOMIIETEHLIUHI
3 cemecTp
1 Beaenue. Uctopuueckas crpaBka, 1 - 3 4 OIIK-1
OCHOBHBIE MOHATHS U TEPMUHOJIOTHS
2 Knaccugukanust HAHOOOBEKTOB 3 2 9 14 OIIK-1
3 TepmoanHamMuKa SBJICHHUN B HAaHOCHCTeMaxX. |4 4 12 20 OIIK-1
KBasupaBHOBecHE B HAHOCHCTEMAX
4 TIoBepXHOCTHBIC SIBJICHHUS U MEX(Pa3HbIC 4 - 4 8 OIIK-1
MIPOLIECCHI
5 WneanvHas U peanbHask KpUCTATUIMYECKUE 4 - 4 8 OIIK-1
CTPYKTYpbl HAHOPA3MEPHBIX MaTepUaIOB
6 Kunertunka rpoiieccoB B HAHOpa3MEpPHBIX 4 4 12 20 OIIK-1
cucTreMax
7 DAEKTPOHHOE CTPOECHUE HAHOYACTHIL 3 - 5 8 OIIK-1
8 OcoObie (pu3nUecKre U XUMHIECKUE 3 8 15 26 OIIK-1
CBOMCTBAa HAHOYACTUI] U
HAHOCTPYKTYPHPOBAHHBIX MaTEPHAIIOB
Hroro 3a cemectp |26 18 64 108
Hroro |26 18 64 108
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIINHBI (B T.U. IO JICKIIHSIM)

HasBanus paznenos (Tem)
JMCIUATUTAHBI

Coneprxanue pasziesoB (TeM) TUCIUTITUHBI
(B T.4. TIO JICKITUSIM)

TpynoemkocThb
(JIeKITMOHHBIS
3aHATHUSA), U

dopmupyembie
KOMIIETEHIIUH

3 cemecTp

1 Beenenue.
Hcropuueckas cripaBka,
OCHOBHBIE ITOHATHUSA U
TEPMUHOJIOTUS

Crpykrypa nucuuruinabl. OCHOBHBIE
onoku. [Ipeamer uzyuenus. Pazsurue
(U3MKK HAHOTEXHOJIOTHH KaK HAyKH.
OcCHOBHBbIE TIOHATHUS U TEPMUHOJIOTUS.

OIIK-1

Htoro

2 Knaccudukanus
HAHOOOBLEKTOB

HaHnocTpykTypHrpoBaHHbIE MaTepHaIbl U
HaHovactulsl. Kiaccuduxanus B.
OcTBasnb/a N0 arperaTHOMY COCTOSIHUIO
¢a3. Knaccuduxanus mno pazmepam.
Knaccudukanus no MepHOCTH.
Knaccudukanus I'. ['neiitepa ocCHOBHBIX
THUIOB CTPYKTYP HEMOJIMMEPHBIX
HaHOMaTEepHAJIOB [0 XUMHUYECKOMY
cocTaBy, pacnpezaeneHuio ¢as u popme.
Hanomatepuaisl: (yHKIIMOHAIIBHBIE,
UHTEJUIEKTyallbHble, HAHOOOBEKTHI,
coJiepkalie cnernuduyeckre rpymsl
aTOMOB, MOJIEKYJI HAHOMETPOBBIX
pa3mepoB (10 100 HM). DyHKIIMOHAIBHBIE
HaHOMaTepHallbl: HU3KOpa3MepHbIe
O0OBEKTHI; TOHKUE CJIOH, MJICHKH;
HaHOIPOBOJIOKH, TOJITMMEPHbIE
HaHoMaTepuassl. IHTeeKkTyaabHbIe
HaHOMaTepHualibl: 00bEMHbIE, TOJTUMEPHBIE
u Ouomarepuansl. MaTpudHble U
CYIIPaMOJIEKYJIIPHbIE HAHOKJIACTEPHI U
HaHOCTPYKTYPBHI.

OIIK-1

HUroro
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3 TepmoanHaMuKa
SBJICHUM B HAHOCUCTEMAX.
KBasupaBHOBecue B
HAaHOCUCTEMAX

Hauana repmoaunamMuky,
TEPMOAMHAMHYECKHUE NOTEHLUAIbI, TEOPUS
(a3oBbIX paBHOBecHid. TepMoarHAMUKA
nosepxHoctu. HepaBHOBecHas
TEPMOJMHAMUKA, CHHEPTE€TUKA.
Oco0EeHHOCTH TEPMOIMHAMUYECKUX
cBoiicTB HaHocpe. COOTHOLIEHHE
IJIOLIA/IM OBEPXHOCTU U MACChI
HaHOOOBEKTOB. M3MeHeHne Ga3oBhIX
PaBHOBECHI B HAHOPAa3MEPHBIX CUCTEMAX.
VYpaBnenue Jlamaca. I3menenue
TEMIIEPATYpbI IIABJICHUS B
HaHomarepuasiax. OcoOeHHOCTH
MOJTMMOP(HBIX IPEBPAIICHHI B
HaHocucTeMax. Mi3MeHeHue npeienon
PacTBOPUMOCTH TBEP/IbIX PACTBOPOB

OIIK-1

Htoro

4 IloBepXHOCTHBIE
SBJICHUA U MeX(a3Hble
IPOLIECCHI

[ToBepxHOCTD, TPaHUIIBI, MOP(HOIOTHS
HaHOMAaTepHuayoB. J0Js MOBEPXHOCTH B
HaHoMmartepuanax. [loBepxHOCTHas SHEPTUS
u ee auuzorponus. [loBepXHOCTHBIN
noteHuan ['nb6ca. YpaBuenus u
XapaKTePUCTUKHU YCIOBHIA
TEPMOJMHAMHYECKON CTaOMITBHOCTH
Mex(a3HbIX TPAaHUI] B HAHOCHUCTEMAX.
['panuIel 3epeH B HAHOCTPYKTYHUPOBAHHBIX
MaTtepuanax. [loBepXHOCTHOE HATSKEHHE.
KpaeBoii yron u cuerienue ¢
MOBEPXHOCTHI0. O POIH BSI3KOCTH BOJIBI
MIPY HAHOMACIITAOMPOBAHUH.
[ToBepxHOCTHOE HaTsHKEHUE. D heKT
noroca. Aacop6uus. Kuneruka
aacopOuuu. 3aBUCUMOCTh OT MOKPBITHUS,
TEMIEPATYPhI, YIIa 1 KHHETHYECKOMN
sHepruu. Tepmuueckas 1ecopOrms.
Kunertuka necopouuu. JlecopOrmoHHast
cnekTpockonus. M3orepmsl aacopOuuu.
Herepmuueckas necopouus

OIIK-1

HUroro
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5 UneanpHas u peanbHas
KpUCTAJIIINYECKHE
CTPYKTYpbI
HaHOPa3MEPHbBIX
MaTepHUaloB

ATOMHAasI CTPYKTypa YUCTBIX
NoBepxHocTel. Penakcanus u
pexoHcTpyKuus. [loBepxHOCTHBIE
CTPYKTYpPbl HEKOTOPBIX BaXXHEHIIINX
MOJIyIIPOBOJIHUKOB. ATOMHasl CTPYKTypa
IIOBEPXHOCTEH C ajicopbaTamH.
[ToBepxHOCTHBIC (Pa3bl B CyOMOHOCIOWHBIX
cucteMax ajacopoar-nojioxka. Cocras
MOBEPXHOCTHBIX (pa3. Pa3oBast quarpaMma.
CrpykrypHbIe 1e(eKThI TOBEPXHOCTH.
Mogens Teppac — CTyneHen — U3JIOMOB.
Hedexrol: BakaHcuu, 1eQEKTHI
3aMeIlEeHus], TUCIOKALUY, JTOMEHHbBIE
rpanuipl. CTyneHH, CUHTYJISIPHBIE U
BUIIUHAIIbHBIE TIOBEPXHOCTH, (PaCeTKH

OIIK-1

Htoro
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6 Kuneruka npoieccoB B
HAaHOPAa3MECPHBIX CUCTEMAxX

[ToBepxHoctHas tu¢pdy3us. 3akonsl Duka.
Huddysus oraensHOrO aroma u
xumudeckast quddysus. CoOcTBeHHAS
muddys3us u nuddysust MmacconepeHoca.
AHU30TpOIHUS TIOBEPXHOCTHOU AU Hy3un.
ATOMHBIE MEXAHU3MbI TOBEPXHOCTHOM

i Qy3un: TPDKKOBBINA, aTOMHOTO
oOMeHa, TYHHEeJIMPOBaHHsI, OOMEHHBIH.
DKcrepuMEHTAJIbHbIE METO/AbI U3yUEHUS
muddy3un: npssmoe HaOIIOACHUE 32
aTOMaMH, METOJ U3MEHEHHsI TPODUIIA,
KalWUISIPHBIE METO/1bl, METOJl OCTPOBKOB.
3aBUCUMOCTb IAPAMETPOB XUMHUUECKON
KHUHETUKU OT pazmepoB. CKOpPOCTh
peakuuu. 3aBUCUMOCTb CKOPOCTU PEAKIIUU
0T pa3zMmepa yacTull. BiousHue pazmepa
HAHOYACTHI] HA TEMIIEPATYPY NPOTEKAHUS
peakuuu. Kunetrka OuMoseKyasipHON
XUMUYECKOHM peakunu. Kunernueckue
0COOEHHOCTH XMMUYECKHUX IIPOLIECCOB Ha
IIOBEPXHOCTH HAHOYACTHUL. YUeT
GirykTyanuii KOHIEHTPAIHHA.
TepMoauHaMUYECKHI TOAXO K OIMUCAHUIO
BIIMSTHUSL Pa3MEPHBIX (DaKTOPOB HA CIIBUT
XUMHUYEcKoro paBHosecus. [Ipumep
peakuuu okucieHus. Kuneruueckue
rapaMmeTpbl HU3KOTEMIIEPaTypPHOIO
OKHCJIEHUS] HAHOTIOPOIIKOB METAJIOB.
[Toporosas Temneparypa. Kunetuka
CaMOBO3TOpaHUsl HAHOCTPYKTYPHBIX
MarepuainoB. Temneparypsl
CaMOBO3IOpaHusl, CAMOBOCIUIAMEHEHUSI.
[Ipupona xaranu3a. [Lmomans
MOBEpXHOCTU HaHoyacTull. KaranuzaTopsl
Ha OCHOBE MOPHUCTBIX MaTEPHUAJIOB.
JlokanbHble XUMHUYECKHE IEKTPOHHO-
CTUMYJIMPOBAHHBIE PEAKLIUU

OIIK-1

Htoro
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7 DNEeKTPOHHOE CTPOCHUE
HAHOYACTHII

[ToBenenue 31EeKTPOHHON MTOACUCTEMBI B
HaHomaTepuanax. OcoOeHHOCTH 30HHON
CTPYKTYPBI METAJIJIOB U TIOJYTIPOBOTHUKOB
B HAHOKPHUCTAJUINYECKOM COCTOSIHUU.
KBaHTOBBIE SIMBI, TPOBOJIOKH, TOUKH.
DddexTrI, 00yCIOBICHHBIC pa3MepamMH U
pPa3MepHOCTHI0 HAHOOOBEKTOB: pa3MEpHBIC
a¢dekTel. PazmepHOCTh 00BEKTA H
3JIEKTPOHBI TPOBOIUMOCTH.
IloTenuuansubie sMbI. CBOMCTBA,
3aBUCSILIKE OT IFIOTHOCTU COCTOSTHUM.
DKCUTOHHBIE MEPEXO/IbI B CIIEKTPaX
HaHOKPHUCTAJUTMUYECKUX MOTYTPOBOTHUKOB.
N3meHeHne MupHUHBI 3alPEIEHHON 30HBI.
OreHka pa3mMepoB HAHOYACTHIL IO
CHEKTPaJIbHBIM JIaHHBIM

OIIK-1

Htoro

8 OcoObie puznueckue u
XHUMHYECKHE CBOWCTBA
HAHOYACTHI] U
HAHOCTPYKTYPHUPOBAHHBIX
MaTepHaIOB

3aBUCUMOCTB CBOMCTB OT pa3Mepa 4acTull.
Oco0bIe CBOKMCTBA HAHOOOBEKTOB,
00yCJIOBJIEHHBIE COU3MEPHUMOCTBIO UX
pa3MepoB U XapaKTEPHOU JUIMHOU
¢uznueckux coiict. OcoOble cBOICTBA
HaHOOOBEKTOB, 00YCIIOBIEHHBIE OTPOMHOMN
IIOBEPXHOCTHOM dHEPTUU: A0S
IIOBEPXHOCTU B HAHOMAaTepHaax,
BEJIMYHMHA IOBEPXHOCTHOM SHEPruu B
HaHoMmartepuanax. [loBepxHocTu n
rEOMETPUUECKHUE Pa3MEPBI KPUCTAIIIOB.
IloBEpXHOCTH U TEOMETPUUYECKUE PA3MEPHI
HaHOOOBEKTOB. OnTHYECKHE U
AJIEKTPOHHBIE CBOMCTBA HAHOCUCTEM U
HaHOMAaTepHaJloB. MarHuTHBIE CBOICTBA.
MexaHuuyecKue U TEeIJIOBbIE CBOMCTBA

OIIK-1

HUroro

Uroro 3a cemectp

26

Hroro

26

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMmeHoBaHUE MPaKTUYECKUX 3aHATHH (CEeMUHA

5.3. lIpakTH4yeckue 3aHATUSA (CEMUHAPHI)

OB)

JAUCIHUITIIMHBI

HasBanwus paznenos (Tem)

HanmMeHnoBaHue npakTHYECKUX
3aHATUN (CEMHHAPOB)

9

TpyaoeMKOCTb,

dopmMmupyembie
KOMIIETEHLIUU

3 cemecTp

2 Knaccudukarnus
HAHOOOBEKTOB

JucnepcHoCTb.

OIIK-1

Hroro

[\S)

HAaHOCHCTEMAX.
KBasupaBHOBecue B
HAHOCHCTEMAaX

3 TepmoarHaMUKa SBJICHUN B

TepMOI[I/IHaMI/IKa AUCIICPCHBIX
CHCTCM.

OIIK-1

HUroro
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6 Kuneruka npoieccoB B MonekynapHO-KUHETUYECKUE 4 OIIK-1
HAaHOPa3MEPHBIX CUCTEMAaxX CBOMCTBA JIUCIIEPCHBIX CUCTEM

Hroro 4
8 Ocobble puznueckue u OnTHyeckue cBoOicTBa 4 OIIK-1
XUMHUYECKHE CBOHCTBA JUCIIEPCHBIX CUCTEM.
HAHO[ACTHII U TennoBbie CBOKWCTBA HAHOCHUCTEM. 4 OIIK-1
HAHOCTPYKTYPHUPOBAHHBIX
MaTepHasoB Hroro 8

Uroro 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.
Tabauia 5.6 — Buabl caMocTosITeNbHOM paboThl, TPYAOEMKOCTh U (popMHpyeMble KOMIETEHIIUN
HasBanus pasnesnoB (Tem) B . | Tpymoemkocts, | DopMupyemsbie dopMbl
JUCIUILTAHBI CAMOCTOATCILHON q KOMIIETEHIINH KOHTPOJIS
paboThI
3 cemecTp
1 Beenenue. Ucrtopuueckas |[loaroroBka k 3auety 2 OIIK-1 3auér
CIIpaBKa, OCHOBHBIC IToaroroBka k 1 OIIK-1 TectupoBanue
MOHATHA U TCPMHUHOJIOIUA TECTUPOBAHUIO
Hroro 3
2 Knaccugukanus IToaroroBka k 3aueTy 3 OIIK-1 3auét
HaHOOOBEKTOB IToaroroBka k OIIK-1 KonTponbsnas
KOHTPOJILHOHM paboTe pabora
IToaroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera 3 OIIK-1 Otyet no
M0 MPAKTUIECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 9
3 Tepmoaunamuka siBineHui |[logroroska k 3auery 3 OIIK-1 3auér
B HAHOCHUCTCMaX. IToaroroBka k 2 OIIK-1 Kontponbnas
KBasupasHoBecue B KOHTPOJIBHOH pabore paborta
HaHOCHCTCMaX [ToAroToBKa K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanucanune oruera 6 OIIK-1 Otyer no
MO MPaKTUIECKOMY MIPaKTUYECKOMY
3aHATHUIO (CEMUHApPY) 3aHATHIO
(cemuHapy)
Hroro 12
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4 IloBepxHocTHble siBiaeHUs |[lonroroBka k 3auery 3 OIIK-1 3auér
1 MeXK(PasHbIC IPOLECCh [ToaroToBka k OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro
5 UneanpHas u peanbHas [Toaroroska k 3auery 3 OIIK-1 3auér
KpUCTaJNINIECKUC [ToaroToBka k 1 OIIK-1 TectupoBanue
CTPYKTYPbI HAHOPA3MEPHBIX TECTUPOBAHUIO
MaTepUajoB Utoro
6 Kuneruka npoueccoB B |Iloaroroska k 3auety 3 OIIK-1 3auér
HAaHOPAa3MEPHBIX CUCTEMAX | [JoaroroBka K OIIK-1 KonTponbnas
KOHTPOJILHOM paboTe paborta
[Toaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hanmcanue oruyera 6 OIIK-1 Oruer o
110 IPAaKTUIECKOMY MPAKTUIECKOMY
3aHSTHIO (CEMUHAPY) 3aHATHUIO
(cemuHapy)
Hroro 12
7 DnextponHoe ctpoenue |[loaroroBka k 3ayety 3 OIIK-1 3auér
HaHOYACTHII [Toaroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 5
8 Oco6ble puznueckue u  |[loaroToBka k 3auery 3 OIIK-1 3auér
XMMUYECKHE CBOHCTBA [Toaroroska k OIIK-1 KoHntposbnas
HaHOYaCTHII U KOHTPOJILHOM paboTe pabora
HaHOCTPYKTYPUPOBAHHBIX | T1onroToBKa K 2 OIlK-1 TectupoBanue
MaTepuranos TECTHPOBAHHUIO
Hanucanue otuera 6 OIIK-1 Oruer o
10 IPAKTUYECKOMY NPAKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Hroro 15
Hroro 3a cemectp 64
Hroro 64

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATHI
dopmupyemsbie Bunapl yueOHOI nesTeabHOCTH
DopMBI KOHTPOJIA
KOMIIETEHIINU Jlek. 3an. |IIpak. 3an. |Cam. pa0.
OIIK-1 + + + 3auért, Kontponbnas pabora, TectupoBanue,

OT4er 1o NpakTUYECKOMY 3aHSATHUIO

(cemuHapy)

6. PeiiTunroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
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bannbeHbIe o1eHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIe OLIEHKH

N . MaxkcumManbHbIN
MakcuManbHbBIN MakcumManbHbIN
OaJi 3a mepuo Bcero 3a
DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢ | Gamn 3a nmepuon
mexay 2KT u Ha ceMecTp
Hayana cemectpa | Mexnay 1KT u 2KT
KOHeII cemecTpa
3 cemecTp
3auér 0 0 30 30
Konrponsnas 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
epuo.
Hapacratomum ntorom 25 50 100 100

6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6aiios,
OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Mapronun, B.. BBenenue B HaHOTEXHOJIOTHIO [DIEKTPOHHBIA pecypc] : yueonuk / B.U.
Mapronun, B.A. XXa6pes, I'.H. JIykpsnos, B.A. Tynuk. — Dnektpon. gad. — Cankrt-IletepOypr : Jlanp,
2012. — 464 c. [DnextponHBI pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/4310.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa
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1. Hanomatepuansl: yueOHoe mocodue mist By3oB / JI. . Perxonkos, 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
[DnexTponHbIt pecypc] : moHorpadus / A.B. Adbanacwes, B.Il. Adpanacees, I'.®. I'munckuii, C. 1.
lNonynuna ; non pen. Jlyunnuna B.B., Tauposa FO.M.. — DnekTpoH. 1an. — MockBa : ®u3MaTiuT,
2006. — 552 c. [DnexkTpoHHBIHA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/59436.

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

1. ®u3HKO-XUMUSI HAHOCTPYKTYPHPOBAHHBIX MaTEPHAIOB: YUeOHO-METOAMYECKOE IMOcoOue 1Mo
ayJUTOPHBIM NMPAKTUYECKUM 3aHITUSM U CaMOCTOSITENIbHONW paboTe IJs CTYIEHTOB HalpaBJICHUU
noaroroBku 11.03.04 «DyeKTpoOHWKA W HAHOZJIEKTPOHHUKA», MPOPmib «MHUKPOIIESKTPOHUKA H
TBEpJOTEIbHAs IEKTpoHUKa», 28.03.01 «HaHOTEXHOIOIrMU U MUKPOCUCTEMHAs! TEXHUKA», IPO(PUIb
«HanoTexHOIOTHH B 2JIEKTPOHUKE 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. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

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

1. Tlpu u3yyeHUHn AUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIISAAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Jlabopatopus (HU3UKU KOHACHCUPOBAHHOTO COCTOSIHUS M MaTE€pUAJIOB AJIEKTPOHHONW TEXHUKH:
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOro THUIA, yueOHas ayauTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHSI ISl POBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJi1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOJHEHUS KYpPCOBBIX paboT), MOMEUIEHUE AJis
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTALMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYILEro
KOHTPOJISI M TpoMexXyTouHoU atTectanun; 634034, Tomckas ob6macte, r. ToMck, BepmmauHna ynuna, 1.
74, 119 ayn.

Onucanue uMeroerocss 000pya0BaHus:
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- JlaGopatopHubie MakeThl: «TemmepaTypHbie cBOiicTBa (HEPpPOMATHUTHBIX MaTEPUATOBY,
«TemmnepaTypHble CBONCTBA MPOBOASIINX MAaTepuanoBy, «O0beMHOE U MOBEPXHOCTHOE CONPOTHUBIICHHUE
M30JISIITMOHHBIX MaTepuayioBy, «IIpo6oit TonkomieHounsix koHaeHcaTopoB (TIIK)», «TemneparypHas
3aBUCUMOCTb MPOBOJAMUMOCTH JUIIEKTPUKOBY, «DOTOIIEKTPUUYECKHE CBOMCTBA MOJYNPOBOJIHUKOBBIX
MaTtepuanoBy, «OrnpeneneHue MUPUHBI 3aMPEIIEHHOM 30HbI MOJIYIPOBOIHUKOBY, «OmpeneaecHue TepMo-
OJ1C nonynpoBogHUKOBY, «IddexT Xomnay, «dddekt [lenprhey.

- JJaboparopHoe ob6opynoBanue u npuoopel: uamepurens E7-8 (2 mt.), BonbT™MeTp B7-22A (5 mmt.),
ammepmetp ®-195, M-253 (2 mT.), HICTOYHUK TOCTOSHHOTO TOKa b5-47, sanexrpomerp B73-42,
mynbTUMETp B7-22A (2 mt.), m3meputens ummutanca E7-20, tepaommerp E6-13, neus naboparopnas (2
mT.), mpubop mist uccnenoBanus npoodos TIIK, na6oparopusiii crenn COII-5 (2 mT.), BomsT™MeTp B7-26,
BoJbTMETD i poBoit P4214, BonmbTmeTp D238,

HWCTOYHUK MOCTOSTHHOTO ToKa b5-47, uamepurens ummutanca E7-20;

- KomnsrotepHsbie mabopatopHbie padoThl (4 mIT.);

- Komnerorep Intel(R) Core (TM)2 CPU (4 mir.);

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOpUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHoH nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPENOaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OI[EHO'—IHBIE MaTepuajJbl U METOANYCCKUE PEKOMECHIAIIUH IO OPraHM3allui U3Yy4YCHUS
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaI;iii;;iziﬁ (rem) cigﬁﬁgfggr;;e ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
1 Beenenue. Ucropuueckas OIIK-1 3auét [Iepeuens BOIIPOCOB 1Jist
CIIPaBKa, OCHOBHbBIE IIOHATHUSA U 3aueTa
TEPpMUHOJIOrUA TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBBIX 3aJaHUI
2 Knaccudukanus OIIK-1 3auér IIepeyens BOnpoCcoB 11t
HaHOOOBEKTOB 3aueTa
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUN
Otuer 1o TeMbl NpaKTUYECKUX 3aHATUN
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
3 Tepmoaunamuka ssinennii B |OITK-1 3auét [Tepeuens BOIIpOCOB 1Jist
HaHOCHCTEMAX. 3aueTa
KBasunpaBHoBecue B KoHntponbHas [IpuMepHBIii TEpeUeHb
HaHOCHUCTCMaX pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
Oruer o TeMbl MPaKTU4ECKUX 3aHATHN
MIPAKTHYECKOMY
3aHITHIO
(cemuHapy)
4 IToBepxHocTHble sBieHuss 1 |OIIK-1 3auér [Iepeuens BOIIPOCOB It
Mex(azHbIe TPOLIECCHI 3a4era
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 UpneanbHas u peajibHast OIIK-1 3auér Ilepeuenb BOITPOCOB IJIst
KPUCTAJUIMYECKUE CTPYKTYPBI 3a4era
HaHOPAa3sMEPHBIX MaTEPUAJIOB TectupoBanue IIpuMepHBIii epeyeHb

TECTOBBIX 3aJaHUMN
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6 Kuneruka npoieccoB B OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
HAaHOPa3MEPHBIX CUCTEMAaxX 3a4era
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
7 DAEKTPOHHOE CTPOCHUE OIIK-1 3auér Ilepeuenb BOIIPOCOB 115t
HaHOYACTHII 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
8 OcoOnbie puznueckue u OIIK-1 3auér [Iepeuenb BOompocoB Jyist
XUMUYECKHE CBOWCTBA 3a4era
HaHOYaCTHII 1 Kontponbhas [IpumepHbIil nepeyeHb
HAaHOCTPYKTYPHUPOBaHHBIX pabota BapUaHTOB (3aJaHui)
MaTepuaJIoB KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JTUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTU
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMEThb BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENBHO) | MAKCUMAIbHOMN | UJIM ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. KoadpduumeHt nponopuiuoHaIbHOCTH MEXYy BEIMYHMHON CpeIHEKBAIPaTUYHOTO CMEIICHUs
aTOMOB M MOCTOSIHHOM PEIIeTKH, JIJIsi 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 mis
00beMHOM (aswl. ..

a) 0,3;
0) 0,25;
B) 0,5;
r) 0,75.

3. Pabota 00pa3oBaHUsI KpUTHUECKOTO 3apOIBIIIA COCTABIISIET OT MMOBEPXHOCTHOM YHEPTHH. ..

a) 1/3;
0) 1/4;
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10.

1.

12.

13.

B) 1/2;

r) 3/4.

[Tonxon TammaHa K OOBSICHEHUIO CHHM)KEHHS TEMIEpaTyphl MJIABICHUS HAa MOBEPXHOCTH
OCHOBBIBAJICH ...

a) Ha yMEHbILIEHUU aMIUIUTY Ibl KoJIeOaHU! aTOMOB U MeHbIlIel TemnepaTypsl [lebas;
0) Ha yBEJIMYCHUH aMIUIUTYIbI KOoJIeOAaHUH aTOMOB M MEHbIIIEH Temneparypsl Jleodas;
B) Ha YBEJIMYCHUH aMIUTUTYAbI KOJIeOaHUI aTOMOB U OoJibiiel TemriepaTyphl Jlebas;
T') HA YMEHBIIICHUH aMIUTUTYAbl KOJIeOaHUI aTOMOB M OoJibIliel TeMriepaTypsl Jlebas.
B ycnoBusix paBHOBECHS HACHIIIEHHBIN MAP-KUJKOCTh AaBJICHHUE Mapa HaJ Karieu. ..
a) paBHO aTMOC(hEepHOMY JTaBJICHHIO;

0) paBHO JABJICHUIO TTapa HAJI IJIOCKOHW MOBEPXHOCTHIO KUIAKOCTH;

B) OoJIbIIe AABJICHUS HaJ MUIOCKOW MOBEPXHOCTHIO;

') MEHbLIE 1aBJICHUS HAJl IUIOCKOI MOBEPXHOCTHIO.

. YnenbHas cBOOOHAS TIOBEPXHOCTHASI YHEPTHUS TBEPBIX TE. ..

a) paBHA MOBEPXHOCTHOMY HATSKCHUIO HA MEX(pa3HOU TTOBEPXHOCTH;
0) GoJIbIIIe TOBEPXHOCTHOTO HATSHKEHUS Ha MeK(a3HO# TpaHuIe;

B) MEHBIIIE TOBEPXHOCTHOTO HATSDKEHHS Ha MEK(a3HOW TpaHHMIIE;

T') 9THU BEJIMYUHBI HE CBSI3aHBI MEXKIY COOOM.

. YKaxxute HeBepHoe yTBep:kaeHue. [loBepXHOCTHOE HATSKEHUE 3TO. ..

a) paboTa oOpa30BaHUs €IUHUIIBI TUTOMIAIN TIOBEPXHOCTH;

0) yaenbHast H30BITOYHASI CBOOOTHAS IOBEPXHOCTHASI SHEPTHS;

B) CHJIa, IPOTHBOACHUCTBYIONIAS PACTSIKEHHIO TJICHKH,

T') CyMMapHasi JHepPTHUsi MOJIEKYJ TIOBEPXHOCTHOTO CJIOSI.

KakuMm ¢akTopoM orpenensercs: 4acToTa KoieOaHus MOBEPXHOCTHOTO TIa3MOHa. . .
a) IMAJIEKTPUYECKON MTPOHMUIIAEMOCTHIO CPeIbl M KO HUIIMEHTOM OTPaKCHHUSI;

0) IUAIEKTPUYECKON MPOHUIIAEMOCTBIO CPEJIbl U MATPHUIIEH;

B) MaTpHIle ¥ KO3PHUIIMEHTOM OTPaKCHUS,

) K03 HUIUEHTOM TTOTIIOIICHHS.

. C yMeHbllIeHHEeM pa3Mepa HaHOKPUCTAJIJIa YMEHbIIAETCS IUPUHA 3JIEKTPOHHBIX U JIBIPOYHBIX

30H, TIPU 3TOM 0OIIIast SHEPTHS ...

a) He U3MCHSCTCS;

0) yMEHBIIIAeTCs;

B) CHayajia yMEHbIIIACTCs, 3aTEM yBEIUYNBACTCS,

T') YBEIIMYUBACTCA.

VMHTEHCUBHOCTh PAacCEsTHHOTO CBETa MPOMOPIHUOHAIBHO JUTMHE BOJHBI MAJAIONIET0 CBETA IO
3aKOHY...

a) IPSIMOM MPOTIOPITUOHATBHOCTH;

0) 0OpaTHOM TPOIIOPIIMOHAIEHOCTH;

B) KBaJIpaTUYHOMY;

') KyOn4ecKkomy.

Mepoii ”HTEHCUBHOCTH OPOYHOBCKOTO JABVIKEHHS KOJUTOMTHBIX YaCTHI] SIBIISIETCS. . .

a) CyMMa BCEX CMEIICHHUI YaCTHIIBI 10 BCEM HAIPABJICHUSM B €UHHILY BPEMCHH;

0) cpenHee apudMeTHIECKOE 3HAUYCHNE BCEX CMEIICHUH;

B) cpeHee apu(MeTHIeCKOe 3HaUCHUE TIPOSKITNI CMEIICHHUS Ha TIPOM3BOJIBHO BEHIOPAHHYIO OCh;
T') cpeaHee apu(METHIECKOE 3HAYCHNE KBAAPATOB CMEIIICHUI YaCTHII.

MexaHn3M OpOYHOBCKOTO JBM)KEHUS KOJUTOMTHBIX YACTHIL AUCTIEPCHON (ha3bl B TUCTIEPCHOHHOMN
Cpelie 3aKJIIoYaeTcs B TOM, 4TO. ..

a) 4aCTHUIIBI AUCTIEPCHON (ha3bl IBMKYTCS B TIOJIC TSKECTH;

0) YacCTHIIBI CTAIKMBAIOTCS MEXIY COOOU M MepearoT UMITYJIbC B TPOM3BOJIEHOM HaTPaBJICHUY;
B) MOJICKYJIa JUCIIEPCHOHHOM CPE/Ibl CTATKUBAIOTCS C YACTUI[AMHU U TIEPEIAIOT UM UMITYJIbC;

I') MOJEKYJbl JUCIIEPCHOHHOW CPeabl CTATKHBAIOTCS MEXIYy cOO0W M MepemaloT UMITYIbC
YacTHUIAM.

Koaddurnuent quddys3un He 3aBUCHT OT...

a) KOHIICHTPAIHH;

0) paguyca mudPyHIUPYIOITUX YACTHIL;

B) BSI3KOCTH;

T') CKOPOCTH CEAMMEHTAIUH.
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17.

18.

19.

20.
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by

10.
11.
12.
13.

OCHOBHOW NPUYMHON U3MEHEHUS TEPMOJMHAMUYECKUX CBOMCTB HAHOKPHUCTAUIOB B CPAaBHEHUHU
C MacCHBHBIM BEUIECTBOM SIBJISIETCH. . .

a) I3MEHEHHE BUAa (OHOHHOTO CIIEKTPa;

0) n3MeHeHune rpannll POHOHHOTO CIEKTPA;

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

r) u3MeHeHne PyHKIuU (POHOHHOTO CTIEKTpa.

B ¢pononHOM criekTpe MaibIX YaCTHIL MOSBISIOTCS. . .

a) HU3KOYaCTOTHBIE MOJIbl, OTCYTCTBYIOIIME B MACCUBHBIX KPUCTAJIOB;

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

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

T') BBICOKOYACTOTHBIE MOJIbl, KAaK U B MACCHUBHBIX KPUCTAJIIOB;

Oco0OeHHOCTH KO0Je0aTeIbHOT0 CIIEKTpa HAHOYACTHUIl B MEPBYIO Oouepenb OyAyT OTpakaThCs
Ha...

a) TeTUIOEMKOCTH;

0) TeIIOMPOBOAHOCTH;

B) Kod(hPUIMEeHTE JIMHEWHOTO PACIITUPEHHS;

) K03 HUIHEHTE 00BEMHOTO PACITUPEHUSI.

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

a) TUAJIEKTPUYECKON MPOHULIAEMOCTBIO CPEIbl;

0) OTHOCHTEIIBHON JUAJICKTPHUECKOM BOCTIPUUMUYHBOCTHIO;

B) MOJISIPU3YEMOCTHIO;

') IUNOJIBHBIM MOMEHTOM.

OnHoM U3 OCHOBHBIX XapaKTEPUCTUK JIFOOOTO MAarHETHKA SIBJSETCS. ..

a) OTHOCUTENbHAS TUAJIEKTPUYECKasi BOCIIPUUMYHUBOCTB;

0) MOSAPU3yEMOCTh;

B) HAMarHU4YeHHOCTb;

T') JURJIEKTpUYECKasi MPOHUIIAEMOCTh CPEbI.

HamarunueHHOCTb C YBETUUEHUEM UHAYKIIMY MarHUTHOM MOJS. ..

a) CHayaJsia BO3pacTaeT, 3aTeM YMEHbLIAeTCs,;

0) yBETUYMBACTCS,

B) YMEHBIIIAETCS;

T') HE U3MEHACTCA.

He oka3bIBatoT BIUsHHS HA TEPMOANMHAMUYECKHAE CBOMCTBA 3JIEKTPOHHOM CHUCTEMBL. . .
a) TUTa3MOHBI,

0) poHOHBI;

B) (DOTOHBHI;

T') MarHOHHI.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Havana TepMoarHaMUKH, TEPMOAMHAMUYECKHE TOTCHIIUANBI, TeOpUs (Da30BBIX PAaBHOBECHIA.
TepmoarHaMKKa IOBEPXHOCTH.

HepaBHOBeCHas TepMOAMHAMHUKA, CHHEPTETHKA.

[Tporiecchbl Ha MOBEPXHOCTH: MMOBEPXHOCTHOE HATSKEHUE, KATWIIJISIPHBIC SIBICHUS.
[ToBepXHOCTHAs SHEPTHS U €€ AaHU3O0TPOIIHSI.

O06paboTKa MOBEPXHOCTH U YCIOBUS COXPAHEHUS €€ CBOMCTB.

ATOMHas CTpYKTYypa YUCTBIX TIOBEPXHOCTEH. Penakcarius 1 peKOHCTPYKIIHS.

[ToBepxHOCTHBIE (Da3bl B CYOMOHOCIOWHBIX cuUcTeMax ajcopbar-momnoxka. dazoBas
Juarpamma.

Mopenb Teppac-cTyneHeii-uznoMoB. JledeKkThl: afaToMbl, BaKaHCUH, AE(HEKTHI 3aMeIIeHHUS,
IUCIIOKAIUU, TOMEHHBIC TpaHullbl. CTYNEeHU, CUHTYJISIPHBIC W BHIIMHAIbHBIC TTOBEPXHOCTH,
dacerku.

AncopOuusi. 3aBUCUMOCTD OT MTOKPBITHUS, TEMIIEPATYPhl, YIJIa U KUHETUIECKOU YHEPTHH.
Tepmuueckas necopbuus. Kuneruka. JlecopOuuonHas CieKTpOCKOMHS.

W3oTtepmebl ancopOrun. Herepmuueckast necopOmms.

[ToBepxuoctHas nuddysus. 3akonbl Puka. Auddys3us oTaenpHOro aToMa U XUMHUYECKas

T dy3us.
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Co6ctBennas nuddysus u quddys3us macconepeHoca. AHU3OTPONHUS MOBEPXHOCTHOM
nuddysun.

ATOMHBIE MEXaHU3Mbl MOBEPXHOCTHOW Auby3UH: NPBIKKOBBIM, aTOMHOTO OOMEHa,
TyHHEJIMPOBaHHUs, OOMEHHBIH.

OKcnepuMeHTaIbHbIE METObI U3ydeHUs AU dy3un: npsiMmoe HabII0IeHUE 32 aTOMaMU, METO
M3MEHEHUs MPpOodUIs, KanuUIIpHbIE METO/IbI, METO]] OCTPOBKOB.

MexaHnu3Mbl pocta Ha moBepxHocTH: Ppanka-BaH nep Mepse, Boapmepa — Bebepa,
Ctpanckoro — Kpacranosa.

3apoXkKJIeHUEe U POCT OCTPOBKOB: PEKUMBI 3apOKACHUS NMPU MajbIX MOKPBITUAX, PEKUM
MIPOMEXKYTOUHBIX MOKPBITHH, PEXKUM arperaiuu, peskuM KOaJeCUEeHIIUN U MEPKOJIALINH.
KonneHntpanuss ocTpoBKOB, ¢opma (pa3BETBJICHHBIC, KOMIIAKTHBIE, (pakKTalbHBIC),
pacnpeziesieHue o pa3mepy.

Koanecuenuus n no3peBanue ocTpoBKOB. Marndeckue OCTpOBKH, OCTPOBKH BaKaHCHIA.
Kunernueckue 3¢ (pexThl B TOMOANTUTAKCUHA. BHYTPHUCIIOWHBIA U MEXCIOWHBIN MacCOTIEPEHOC.
bapvep Dpnuxa — [1IBoGems.

Kunernueckue 3¢ pexTsl B roMmodnuTakcuu. POCT 3a cUeT ABMKEHUS CTYTEHEH, TTOCIOWHBIA U
MHOTOCJIOMHBIN POCT.

O PeKxTsl MeXaHUUECKUX HAMPSHKEHUI MPU TeTePOITUTAKCHH.

Poct nnenok B mpucyrctBuu cypdaktantoB. CypdakTaHThl 1 UHTEpPaKTaHThl. MexaHU3MBbI
nencTBUsI CyphaKTaHTOB.

O0BbeKThl HAHOMETPOBOI'O MaciITada U MOHMKEHHOH pazmepHocTu. Knaccudukanus u MeTo bl
MOJTyYEHHUs] HAHOKJIACTEPOB U HAHOCTPYKTYDP.

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

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

MatpuyHble U CynpaMoieKyJIsspHble HAHOKJIACTEPhl 1 HAHOCTPYKTYPHI.

OnTHyeckue U AIEKTPOHHbBIE CBOMCTBA HAHOCUCTEM U HAHOMATEepUaJIOB.

MarsuTHble CBOMCTBAa HAHOCUCTEM M HAHOMATEpPHAJIOB.

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

I'paden, Gpynnepensl u yriaepoaabie HAHOTPYOKH.

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

Jlucnepcrocts 30018 pryTH coctasiusier 1,6:107 m'. Paccunraiire:

a) CyMMapHYIO [MOBEPXHOCTh 9acTHil | T pTyTH;

0) obmee umcno wactHiL B pacTBope npu japobnenun (.1 r pryru.
[lpumuTe, 9TO dYacTHIBI 30718 PTYTH HMelT cdepudeckyo  dopmy.
[lnoTHOCTE pTyTH paBHa 13,56-10° kr/m’.

Paccuntate paboTy oOpa3zoBaHMs KpHTHYECKOTO 3apojbllla, eC/IH
BEeJIMUHHA [OBepXHOCTHOro HatskeHus cocrasiser 0,02 JIx/m”. Temmneparypa
miapnenus Mmarepuana 1400 K. Temnepartypa okpyxkaromeii cpeast 300 K, a

SHTANBIUs 00pazoBanus nanHoro Bemiectsa 20000 JIx/Moms.

CornacosaHa Ha noptane Ne 55279 19



HCHGJ’[E3}*H YpaBHCcHHE Penes, CpaBHHTE HHTCHCHBHOCTH CBeTa,
paccedHHoOro  JByMH  SMYIBCHAMH C  paBHBIMH @ pajJHycaMHd  YacTHI H

KOHLeHTpauusamu: ©Oenszona B Bojge (n] =1,501) u H-neHTana B Boje
(n7 =1,357). [lokaszarens npenomnenus Boasl 1) =1,333.

4. Kosdduument muddpy3un monouydoro caxapa B Boje npH 291 K
coctaBimger 3,94:-107 wm*/cyrkn. Baskocrs Boasl  pasHa  1,06:107 H-c/m?.
Beruuenure paguyc Moslekynbl (B M) H  MOJMPHYIHO Maccy OpPraHH4ecKoro
BemiecTBa. [LIOTHOCTE  TPOCTHHKOBOro caxapa pasHa 1,542-10° wr/a’.
[Tony4eHHoe 3HavyeHHe MOIMPHOH Macchl CpPaBHHTE C  TeOpeTHYECKHM

(M = 3242/ mom).

PaccuuraTe  ylenbHOE  CONPOTHBIEHHE  MOHOKPHCTAIUIMYECKOIO
MaTepHalla, ecld TONIIMHA I[UIeHKH, KOTopas W3roTaBIMBalack W3 JaHHOTO
maTepuana | HM, AnmuHa cBoboanoro npobera (0,5 HM. YensHoe conpoTHBRICHHE

mwieHkn 10 Om-cM.

9.1.4. TeMbI IPAKTHYECKUX 3AHATHH

1. JIucepcHOCTb.

2. TepmonuHaMuKa AUCIIEPCHBIX CUCTEM.

3. MonekynspHO-KMHETHYECKHUE CBOMCTBA IUCIIEPCHBIX CUCTEM
4. Onrtuyeckue CBOMCTBA JUCHIEPCHBIX CUCTEM.

5. TennoBeie cBOWCTBA HAHOCUCTEM.

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan u3jaraercs B GopMme, Mperoiaraliiei caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0o Y4eOHOro mpoliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuallaMH, BBIOTHEHHE KOHTPOIBHBIX MEPOMPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM.

B npouiecce uzydeHus: IUCUUILIAHBI JUIs TY4IIIETO OCBOCHUS MaTepHrana HeoOX0AUMO PerylspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAKXKE O0IIETOCTYTHBIMI HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIHEIMalU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCHUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepualia OCYLIECTBISITE CO CKOPOCTHIO, NOCTATOYHOM mais
WHANBHUAYATBHOTO TOHUMAHUS M OCBOCHHS MaTepuala, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUTH Te3UChl. OCBOMB MaTepua, MOMbITAThCS COOTHECTH TEOPHUIO C IPUMEpPaAMHU U3
MPaKTHKH;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyET BBISICHUTH UX
3HAYCHHME IS TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YYCHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHThl MOTYT MONy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUHU, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

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

KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

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

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd 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 I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBaceTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYCHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMHU ONIOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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