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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. VK-1 VYK-1.1 Ananusupyer 3HAHMSA: - HAYYHO-TEXHUUECKUX MTPOOIEM U
Cnocoben MPOOJIEMHYIO CUTYAIUIO |IIEPCIEKTUB Pa3BUTHS HAHOTEXHOJIOTHH, €€ CBSI3U CO
OCYIIECTBIIATh  |KaK CHCTEMY, BBISIBIIICT ~ |CMEKHBIMH OOJIaCTSMHU.
KPUTHYECKUI ee 0a30BLIE YMEHMS: - aHAIU3UPOBATh U IIPOTHO3UPOBATH
aHaJIn3 COCTABJISIONIME U CBSI3  |HAYYHO -TEXHUYECKHEe Mpo0IeMbl B 001acTH
poOIIEMHBIX MEXKITY HUMH NEPCIIEKTUB Pa3BUTHUSI HAHOTEXHOJIOTUHU U €€ CBS3U
CHUTYaIMii Ha CO CME@XHBIMU 00JIaCTSIMH.
OCHOBE HABBIKHU: - aHAJIM3a NPOOJIEMHBIX CUTYallU B
CUCTEMHOI'O 00J1aCTH HAHOTEXHOJIOTUU KaK CHCTEMBI
MOaX0/a, COCTABIISIONIUX HAHOMACIITAOHBIX (PAKTOPOB.
BeIpabateiBath | YK-1.2 PazpabaTpiBacT U |3HAHMSA: - BADHAHTOB PEIICHHS TPOOIEMHOM
CTpaTeruto COJIepXKaTEINbHO CUTyalluu B 00JaCTU HAHOTEXHOJIOTUU Ha OCHOBE
JeHCTBUM apryMEHTHUPYET CHUCTEMHOI'0 U MEXAUCIUIIIIMHAPHOTO MOAX0/0B.
CTpaTeruio / BApPUAHTHl  |YMEHHS: - QHAJIIM3UPOBATh U IPOTHO3UPOBATH
peleHus npodieMHoii  [paboTOCIIOCOOHOCTh HAHOMATEPHATIOB, YCTPOKWCTB U
CHTYyaI[M{ HA OCHOBE IpuOOPOB HA UX OCHOBE B PA3JIMYHBIX YCIOBUAX UX
CHUCTEMHOTO U OKCILITyaTalnuu.
MEXIUCUUIUIMHAPHOTO  |HABBIKH: - APTYMEHTHPOBAHHOTIO BEIOOpA BAPUAHTOB
IOX0/I0B, KPUTHYECKOTO |PELIEHUS POOIEMHON CUTYaIlMU B 00IaCTH
aHaJIn3a UCTOYHUKOB HaHOTEXHOJIOTHH.
uH(poOpMaluu U
OLICHMBAET ITOCIIEACTBUS
BO3MOKHBIX peNIeHUI

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIN.
JucnuninuHa sSBIseTcs 0053aTeTbHON

Jns  npomomkeHuss  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npenuectsyommx auciuiuinia: ®dunocodus (YK-1), Maremaruka (YK-1), Mndopmanrionnsie
texnosioruu (YK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMHM B CIEAYIOIIMX AUCHUIIMHAX: OCHOBBI TEXHOJIOTMUYECKOTO MPEANPUHUMATENBCTBA
(YK-1); rocymapctBeHHOI wuTOroBoi arrectanuu B ¢opme: IloaroroBka kK caade u caada
rocyaapcTBeHHOro sk3amena (YK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns hopmupoBaHus 3asiBIEHHBIX KOMIIETEHLUUN HCIONB3YIOTCS METOJ0JIOTUYECKUE TEXHOJOTHUH,
peanu3yronme JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETUYECKUMHU TEXHOJOTUSAMU SIBISIOTCS: HCCICIOBATEIIBCKUE, JIEKLIMOHHBIC
3aHATUS, IPAKTUYECKHE U JIAOOPATOPHBIE 3aHATHS, TIPOLIETYPH CAMOOOYUECHHUS



Ha gpoctumxeHne KOHKPETHBIX Iiefie OOydeHHs HampaBieHbl MPUMEHsSIEMble TaKTUYECKUe
TEXHOJIOTHH: 3a1aHUsI, UHPOPMAIIMOHHBIE, KIIACCUYECKAsl JISKIIUS, TPOOIEMHAsT JICKITHS

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

6 cemectp
N Komnuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHIA
4acoB KOMIIETCHIINH
Pasznea 1. 27 VK-1
Jlexuus. BBenenue B uHIyCTpHio HaHOCUCTEM. OCHOBHBIC TTOHSITHS 2
U OlIpe/IeTICHUsL.
Jlexuust. OCOOEHHOCTH CTPOEHUSI HAHOCTPYKTYp. CBONCTBA 2
WHIMBUAYAIbHBIX HAHOYACTHIL U UX OCOOEHHOCTH.
JlaGopaTtopHnas pabota. Texnuka 6ezonacHoctu. [lomyuenue 8
BUpTyanbHoro C3M u3o0pakeHus 1 OlleHKa ero HH()OPMATUBHOCTH.
3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJHEHHE
[ToaroroBka K ompocam Ha JICKIUAX, BHITOJHEHUE TECTOBBIX
3aJJaHu, MOATOTOBKA K MPAKTUYECKUM JIaDOpaTOPHBIM padoTam,
0(OpPMIICHHE OTUYETOB I10 BBIOJHIEMBIM padoTaM, TIOJITOTOBKA K
3alUTe MPAKTUYECKUX Ja00paTOPHBIX PadoT. 15
Paznea 2. 27 YK-1
Jlexus. OcoGeHHOCTH PU3HYECKUX B3aUMOCHCTBUIN Ha 2
HaHoMmacmTabax. CBoicTBa HAHOOOBEKTOB M HAHOCPE/L.
Jlexius. Metoapl MOTy4YeHUs] HAHOPa3MEPHBIX MaTEPUAJIOB. 2
JlaGopatopHas pabota. [Tomyyenue neporo C3M nzobpaxeHus u 8
00paboTKa PE3YALTATOB DKCIEPUMEHTA.
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
[ToaroToBKa K ompocam Ha JICKIUSIX, BHITOJHEHUE TECTOBBIX
3a/laHui, MOJTrOTOBKA K MPAaKTHUYECKUM JTa00OpaTOPHBIM paboTam,
0(OpPMIICHHE OTUYETOB I10 BBITOJHIEMBIM padoTaM, TIOJITOTOBKA K
3alIUTe MPAKTUYECKUX Ja00PaTOPHBIX paboT. 15
Paznea 3. 27 YK-1
Jlekuus. MeTonbl uccne0BaHusl HAHOMATEPHAJIOB. 2
Jlexuus. Metoapl BU3yaln3anuy MOBEPXHOCTH. 2
JlaGopaTtopHas pabota. McciaenoBanue mOBEpXHOCTH TBEPBIX TEI 8
METOJIOM CKaHHPVIOIICH TYHHETbHOW MUKPOCKOIHH.
3amanus 111 CaMOCTOSITEIHHOM pabOTHI, B TOM YMCJIE BHIMIOJTHEHNE
[ToaroroBka K ompocam Ha JIEKIUSX, BHITOTHEHUE TECTOBBIX
3aJIaHUM, TTIOATOTOBKA K MPAKTHYECKUM JTa0OpaTOPHBIM paboTam,
0o(OpMIIEHHE OTUYETOB IO BBIMOIHIEMBIM padoTaM, IOJTOTOBKA K
3alUTe MPAKTUYECKHUX Ja00paTOPHBIX PadoT. 15
Pasznea 4. 27 VK-1
Jlexuus. YraepoaHsle CTPYKTYpHI. 2
Jlextus. Metoas! GOpMUPOBAHUS HAHOIJIECKTPOHHBIX CTPYKTYP. 2
JlaGopaTtopHas pabota. McciaenoBanue mOBEpXHOCTH TBEPABIX TEI 8
METOA0M CKAHMPVYIOIEH aTOMHO-CHJIOBOM MUKPOCKOITHH




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
[ToaroroBka K ornpocam Ha JIEKIUSAX, BBIMOIHEHUE TECTOBBIX
3aJIaHUM, TTOATOTOBKA K MPAKTHYECKUM J1ab0paTOPHBIM paboTam,
0(OpPMIICHHE OTUYETOB I10 BBIOJHIEMBIM padoTaM, TIOJITOTOBKA K
3allUTE TPAKTUYECKHUX JIA0OPATOPHBIX padoT. 15

Wuas koHTaKTHas padora: 0

Pasgen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

W3ydeHne TUCHUIUIMHBI pEKOMEHIYETCSl HadaTh C O3HAKOMJICHHSI C paboueill mporpaMMmoii, ee
CTPYKTYpOl U COJep>KaHUEM pa3[enoB. YueOHbIH MaTepuall CTPYKTYpUpPOBaH, H3y4YCHHE
JUCLHUTIIIUHBI OCYLIECTBIISAETCS B TEMaTUYECKON MIOCJIEI0BATEIbHOCTH.
3aHsATHST JIEKIMOHHOIO THIIA JAIOT CHUCTEMAaTU3UPOBAHHBIE 3HAHUA MO JIUCIMIUIMHE,
KOHIICHTPUPYIOT BHUMaHHE Ha HanboJiee CIOKHBIX M BaXXHBIX BOMpocax. Bo BpeMst JEKITMOHHBIX
3aHSATUN PEKOMEH]IYeTCsl BECTH KOHCIEKTHPOBAHUE Y4EOHOro MaTepuaiia; oOpaiiarh BHUMaHUE Ha
GOpMYITUPOBKM U KaTEropHH, pacKpBIBAIOIIME CYTh MPOOJIEMBbl, SBICHUS WIM TpoIlecca;
3apuKCUpOBaTH BBIBO/IbI u MIPaKTUYECKHE PEKOMEHJALUU.
[ToaroroBka K 3aHATHAM CEMHHAPCKOro THIA BKJIIOYAET 03HAaKOMJICHHUE c
IUTAaHOM  J1abOpaTOPHOTO 3aHATHS; PabOTy € KOHCIIEKTOM JIEKIWW, BBHITIOJHEHHE JIOMAIIHETO
3agaHus, paboTy ¢ yueOHOMl U y4yeOHO-METOAMYECKON IUTEpaTypoil, HAyYHBIMH H3JIaHUSMU H
AJIEKTPOHHBIMUA 00pa30BaTENbHBIMU PECYypCaMH, PEKOMEHIOBAaHHBIMU pabouell mporpaMMmoit
JUCIUATIITUHBI.

ConepxaHue caMOCTOSATEIBLHOM PadoThI onpenenserca pabdouedl NporpaMmon JHUCHUUILUIMHBI,
OIICHOYHBIMH W METOJUYECKUMU MaTepuajaMu, 3aJaHUsIMH U YKa3aHUSAMH TIPEMoaBaTers.
CamocTtosTenbHas paboTa MOMKET OCYIIECTBISATHCS B ayJAUTOPHON M BHeEayAHTOPHON (opmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTENBbHON pabOThl SBISETCS AIEKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeibHAsl Cpela YHUBEPCUTETa, KOTOpas oOO0ecreyuBaeT JIOCTYN K
oOpa3zoBaTtenbHOM  mporpamMmme, paboueld  mporpaMMe  JUCHHMIUIMHBL, K  DJIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHaNbHBIM 06a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

W3yuenne AUCIUIUIMHBI BKIIOYACT BBIMOJHEHUE JabopaTopHbiXx pabor. IlepuoanuHocTh
npoBeeHus, GOPMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHCTEMa OIEHHWBAHHUS XOJla OCBOCHUS
JUCITUATITUHBI MIPEICTABIICHBI B paboueit nporpamme.
DopMOI TPOMEKYTOUHON ATTECTALUM O TUCLUIUINHE SBIAETCS 3aUET.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOAMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuectBo
IK3EMILISIPOB MEYATHBIX
NoNe CHmCOK MCIOJIB3YEMOM JTUTEPATYPhI M3 JBHHH, HMCIOIMXCA B
n/n OuOJIMOoTEKE, HITH
AIIEKTPOHHBIN aJ[pec N3aHus
(pecypca) B cetn MHTEpHET
YYEBHbBIE, YYHEBHO-METOJJMYECKWE 1 HAYUHBIE U3JJAHU S
1. |llomyueHue BHPTYalnbHOTO M300pAKEHUS CKaHUPYIOLIEH 54/
3omoBoi  mukpockonmu  (C3M) wu  omenka  ero| https://portal.volgatech.net/b
unpopmatuBHocTr  [Tekcr] : wmerom. ykaszanms  k|00ks/Filimonov_Poluchenie_
BhIMosHEeHUIO j1a6. paboter / [OY BIIO "Map. roc. TexH. yH-| Virtualnogo_SZM _izobrazhe
"; [coct. : B. E. ®unumonos, H. U. Cymenuos]. Momxkap- nija.pdf
Omna: Mapl'TV, 2011. - 40 c. Dx3eMIISIpLL: Bcero 54.




[Tony4yenue mepBoro M300pa)KeHUsT CKAaHUPYIOIIEH 30HI0BOM
mukpockormu  (C3M) u  oOpaboTka  pe3ysbTaToB
skcnepuMenTta [Tekcr] METOJIMYECKHE YKa3aHHs K
BBITIOJTHEHUIO J1abopaTtopHoil paboTel / M-Bo oOpa3oBaHUsS U
Hayku P®, ®I'bOY BIIO "lloBoipk. roc. TeXHON. YyH-T";

511/
https://portal.volgatech.net/b
ooks/Filimonov_poluchenie_
pervogo_izobrazhenija_skani
rujushej_zondovoj_mikrosko

[cocT. B. E. ®ummmonos, H. U. Cymenrios]. Momkap-Ona: pii_2013.pdf
III'TY, 2013. - 47 ¢. Ox3eMIIApLL: Bcero S1.

3. |HMccnenoBanne TMOBEPXHOCTH  TBEPIABIX TEI  METOJOM 45 /
CKaHHWpyromei TyHHenbHON  Mukpockommu [Tekcr] :| https://portal.volgatech.net/b
METOJMYECKUE YyKa3aHWs K BBINOJIHEHUIO JabopaTopHoii|00ks/Filimonov_issledovanie
paboThI : [my1s cTyAeHTOB HampaiaeHuii moaroroBku 201000,| _poverxnosti_tverdix_tel 20
210100, 210400, 210700, 211000, 220400, 221400] / M-Bo 14.pdf
obpaszoBanuss u Hayku P®D, ®I'BOY BIIO "lloBomk. roc.
texHos. yH-T"; [cocT.: B. E. ®unmumonos, H. U. Cymienios].

Nomkap-Omna: [TITTY], 2014. - 42 ¢. DK3eMIUBIpbL: BCero 45.

4. |hccnemoBanue TOBEPXHOCTH  TBEPABIX TEI  METOJIOM 43 /
CKaHUpYIOILIeH aToMHO-cuioBoii Mmukpockornuu [Tekcer] :| https://portal.volgatech.net/b
METOJIMYECKUE YKa3zaHHs K BBINOJHEHHIO JaboparopHoi [ 00ks/Filiimonov_issledovani
paboThHI [As  CTymeHTOB HampaBieHHWN TMOATOTOBKH| €_poverxnosti_tverdix_tel 2
11.03.01, 11.03.02, 11.03.03, 11.03.04, 12.03.04, 27.03.04, 016.pdf
27.03.02] / M-Bo obOpazoBanusi u Hayku Poc. ®enepanum,

OI'bOY BO "lloomxk. roc. texnon. yH-T"; [cocT. B. E.
®wimmonos].  Momkap-Oxa:  II'TY, 2016. - 28 c.

5. |DPocrep, JI. Hanorexnonmormu. Hayka, wuHHOBanuum u
BO3MOXKHOCTH [DJIEKTpOHHBIH pecypc] : Hayunoe m3manue /| http://e.lanbook.com/books/e
JI. ®octep. Mocksa: Texunocdepa, 2008. - 352 ¢. ISBN 978- lement.php?pll_id=73029
5-94836-161-1.

6. |/IozoBckmii, B. H. HaHoTexHOIOTMM B D3JIEKTPOHHKE.

BBenenue B crnenuanbHOCTH [DJEKTPOHHBIM pecypc]

:| https://e.lanbook.com/book/2

yaebHoe mocobue / B. H. JlozoBckwmii, C. B. Jlo3oBckuil. 2-¢ 06276
u3n., crep. Canxr-IlerepOypr: Jlanp, 2022. - 332 c. ISBN
978-5-8114-3986-7.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyA0OBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
TBI ¥ TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 417 (1) [Mpoekrop mynsTMeauiiHbiii Hitachi|Microsoft Windows
CP-X 5 (1), YueOnas nabopartopusi|Enterprise, CrpaBounas
NanoEducator-8 Basic (1), Kommiekr|npaBoBas cucrema
yuebHoit mebenu (1) "Koncynprant  Ilmroc",
Microsoft Office

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio




Enterprise, Kommexkt 110
AJi1 pCHICHUS OCHOBHBIX
MI0JIb30BATEIIHCKHX 33124

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL P®OHJ OLEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHU, TITyOuHa yCBOEHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHE WH3/araTh MaTepuail (4eTKOCTb, I'PaMOTHOCTh H3JIOKCHHS MaTepuaia, TOYHOCTh H
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuana);

- YMEHHE IPUMEHSTh TEOPETHYECKNE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUM.

[Ikana onleHWBaHUs MPEICTaBICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kputepuu orieHnBaHus
3JIEMEHTOB OLIEHUBAHUS
KOMIIETEHIIH
IToporosslii OOyuaromuiics HMeeT 3HAaHUS OCHOBHOIO Marepuana,|3adyTeHo
YPOBEHb IPOSIBJISIET yMEHHE JIOTMYHO €ro Hu3jaratb, HO MOMKET
AO0IYCKAaTb HETOYHOCTH B HU3JI0KECHUHU marcpualjia,
HE/I0CTaTOYHO HpaBUiIbHbIE (HOPMYIUPOBKH, HCIBITHIBAET
3aTPYAHCHUS B BBIIIOJIHCHUU ITPAKTUYCCKUX SaI[aHI/Iﬁ

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHMBAHHWE XOJla OCBOCHHUS JMCLUIUINHBI
(MOayJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJOTHMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCUMILUIMHBL. IIOpsAmOK COCTaBIEHHS TEXHOJIOIMYECKOM KapThl U
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHUBAHMWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HAa OCBOCHME 3HAHUH, yYMEHWH, HaBBIKOB M/ WJIM ONbITa JAEATEIBHOCTH, IO

HaKOIMUTEILHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIMs 00yJaromuXCst
[TpomMexxyTouHasi aTTecTalysl 00y4JarouIuXcs HallpaBJIeHa Ha OIICHUBAHHUE PE3yIbTaTOB OOY4ECHHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHUid U3 0a3bl (OHJA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

ISPEC=11.05.01_31

ICOMP=YK1

ICOURSE=3

IDISC=0OCHOBbI HQHOTEXHONOTUN
ITYPE=2

ITaskl



KTo BnepBble 03431 aTOMUCTUYECKYIO KaPTUHY MUPA U MOXKET CYUTATLCS
npapoauTenem HaHOTEXHO/IOTUMN?

ITRUE

AemoKput Abaepckui
IFALSE

ApucToTtensb

IFALSE

®anec Munetckui
IFALSE

Apuctapx Camocckum
ITask2

Kakon y4€HbI Bnepsble A0Ka3as, YTO C TOUYKKU 3peHna GdyHAaMeEHTa/IbHbIX 3aKOHOB
OUBUMKN HET HUKAKUX NPenAaTCTBMMA K TOMY, 4TOObl co34aBaTb 0OBEKTbI NPSAMO U3
aTOMOB?

ITRUE

Puyapa ®mnaunnc dertHmaH
IFALSE

Paccen AHr

IFALSE

Hopwuo TaHuryum

IFALSE

Xaponbg Kpotoun

ITask3

B Kakom rogy aamuHuctpauma CLUA npuHAana nporpammy «HaumoHanbHaA
HAHOTEXHO/I0rM4yecKasn MHULMATUBAY, yTOo NO3BOANNO BnepBble Ha
rocyAapCTBEHHOM YpOBHE BblAeNATb CpeacTBa W NAAHMPOBATb  pasBUTHE
HAHOTEXHO/1I0rnn?

ITRUE
2000 ropg,



IFALSE

1998 ropg,

IFALSE

2004 ropn,

IFALSE

2001 ropn

ITask4

Kaknmm KauectBamm fo/1KHbl 061a4aTb 06 bEKTbI HAHOTEXHOIOTUN
ITRUE

Pasamepbl 06BEKTOB A0/XKHbI 6bITb B AMana3oHe oT 1 go 100 HaHOMETPOB U Npwu
3TOM [0JIKHbl U3MEHUTHLCSA CBOMCTBA 3TUX OOBHEKTOB OTHOCUTE/IbHO MX CBOMCTB B
MaCCMBHOM COCTOSIHUM

IFALSE
Pa3smepbl 06beKToB A0/1KHbI bbITb B AMana3oHe oT 1 4o 100 HaHOMeTpoB
IFALSE

LONKHbI NU3MEeHUTbCA cBOMCTBa 06bEKTOB OTHOCUTE/IBHO MX CBOMCTB B MaCCMBHOM
COCTOAHUNU

IFALSE
HWKaKknx ocobeHHbIX Ka4ecTB Y HAHOOOBHEKTOB HET
ITask5

CornacHo KnaccMdukaumMm AUcnepcHbIX CUCTEM MO arperaTHOMY COCTOAHMUIO,
CKOJIbKO BO3MOMHbIX KOMOBWHaUMN aucnepcHor ¢asbl U AUCNEPCUOHHOM cpeapbl
cyuiecTsyeT?

ITRUE
9
IFALSE
6
IFALSE
3



IFALSE

2

ITask6

KaKkue B1Abl CAaMOCOOPKM HAHOCTPYKTYPHbIX MaTEPUAIOB MOXKHO BblAE/INTb?
ITRUE

dusnyeckan camocbopka, XMmmyeckana camocbopka, bruonornyeckas camocbopka
IFALSE

MexaHunyeckas camocbopKa, dmsnyeckaa camocbopka, xmmmyeckaa camocbopka,
b6uonornyeckaa camocbopka

IFALSE

dunsnyeckas camocbopka, XMmmnyeckana camocbopka

IFALSE

MexaHu4yecKkan camocbopka, pusnyeckaa camocbopka, XMmmyeckas camocbopKa
ITask7

KaKkue BMAbl HAHOCUCTEM NpeanonaraeT KnaccudumKkauma no mepHocTn?
ITRUE

TpéxmepHble, ABYMEPHbIE, OAHOMEPHbIE, HY/IbMepHbIe

IFALSE

TpéxmepHble, ABYMEpPHbIE, O4HOMEPHbIE

IFALSE

[lBymepHble, 0o4HOMEpPHble

IFALSE

[lBymepHble, 0o4HOMEPHbIE, HyIbMEpPHble

ITask8

CKONIbKO pewéToKk bpaBs BO3MOXKHO B [ABYMEPHOM C/lydae ynopsaoyeHus
KPUCTANNINYECKOM CTPYKTYpPbI?

ITRUE
5



IFALSE

6

IFALSE

8

IFALSE

10

ITask9

OT KakmMx GaKTOPOB 3aBUCUT TUM KPUCTANIIMYECKOM PELLETKIN?

ITRUE

KOOPANHAUMNOHHOIO YncCia, BHEWHUX BO3AEI‘/J1CTBVII‘/J1, 0bbéma maTtepmana

IFALSE

KOOPAWHALMOHHOIO YNC/a, BHELLHUX BO34EACTBUM
IFALSE

KOOPAMHALMOHHOrO Yncna, ob6bvéma matepmana
IFALSE

BHELIHMX BO34eNCTBUI, 0ObEMA MaTepmana
ITask10

Y10 NO3BONIAIOT 3aZaBaTb MHAEKCHI Munnepa?
ITRUE

MonoxeHuna y3no., HanpasB/EHNA U NJOCKOCTU B KpUCTaNNe
IFALSE

HanpasneHWA n NAOCKOCTU B KpUCTanie

IFALSE

MonoxeHuna y310B U NNOCKOCTM B KpUCTanne
IFALSE

MonoxkeHua y3n0B U Hanpas/IeHMA B KpUCTanne
ITask11l

CKONIbKO aTOMOB  COAEPMKUT HaAMMeHbllaA M3  BO3MOMKHbIX

HaHo4YacTMLa



C FPaHELEHTPUPOBAHHOMN KybMYEeCcKoM peLléTKkon?
ITRUE

13

IFALSE

12

IFALSE

9

IFALSE

14

ITask12

Kakune marmnyeckume ymcna onpeaenatoT Ha OCHOBE MOHM3ALMOHHOIO NOTeHUMana?
ITRUE

INEeKTPOHHbIE Marnyeckmne Yncna

IFALSE

CTpYKTypHbIe Marnmyeckme ymcna

IFALSE

DNEeKTPOHHbIE M CTPYKTYPHbIE MarMyeckume ymcna
IFALSE

Hukakune

ITask13

Kakue Bnabl pedpektos Bcerga byayt npucyTcTBoBaTb B HAHOMAaTepuane?
ITRUE

ToyeuHble

IFALSE

TouyeyHble, NMHENHble, NOBEPXHOCTHbIE

IFALSE

To4yeuHble N NMHENHblE

IFALSE



HuKakue

ITask14

Kakum yactmuam npucyLm BONHOBbIE CBOMCTBA?

ITRUE

JTlobbIM YacTULLAaM BelecTBa
IFALSE

doToHam

IFALSE

DNeKTpoHam

IFALSE

dneKkTpoHam n GoToHam
ITask15

Kakon BMA XMMUYECKOM  CBA3MU
HaHOTEXHONOrMN?

ITRUE

CBAa3b cunamm BaH-Lep-Baanbca
IFALSE

KoBaneHTHaA cBA3b

IFALSE

NoHHana cBA3b

IFALSE

MeTannunyeckas csasb

ITask16

ABNAETCA

NPUOPUTETHBLIM

B

obnactu

Ha BennumHy KkoapoduumeHTa Npo3pavyHOCTM NOTEHLMANBbHOrO Bapbepa BAMALOT ...

ITRUE

Macca yactuubl, 4edUUMUT €€ SHepPrum 1 WMpPUHa NoTeHLUMaNbHOro bapbepa

IFALSE

Macca 4yactuupl U aePpuumnT eé sHeprmu



IFALSE

AednumT sHeprum YactTmupl U WMPUHA NOTEHUKMaAbHOro bapbepa
IFALSE

Macca YyacTuubl U LUMPUHA NOoTeHUMaNbHOro bapbepa

ITask17

JHepreTUYeckan Moae b KPUCTaNNa COAEPHKMUT ...

ITRUE

[NCKpeTHble 3HepreTUYecKkme YPOBHU U SHEPTreTUYECKUE 30HbI
IFALSE

[VCKpEeTHble 3HEepreTUYecKmne YpPoBHU

IFALSE

JHepreTUYecKue 30Hbl

IFALSE

HeT HM AUCKPETHbIX SHEPreTUYECKUX YPOBHEN HM SHEPreTUYeCKUX 30H
ITask18

Kakmum  06pasom  M3MEHSAIOTCA  PaBUTALUMOHHOE U 3/IEKTPOMArHUTHOE
B3aMMOAENCTBUA NPU Nepexoae Ha HaHOMacCLLTabbI?

ITRUE

C YMEHbLUEHNEM pPa3mepa 4acCTtuu rpaBnUTayumMoHHOE B3aMMOﬂ,EVICTBMe CTaHOBUTCA
cna6ee, d 3/1IEKTPOMArHMUTHOE B33MMOA€VICTBM€ CU/1bHEE

IFALSE

C ymeHblUeHMEM pa3mepa YacTul, rpaBUTALUMOHHOE B3aMMOAENCTBME CTAHOBMUTCA
CU/IbHEee, a 3IeKTPOMarHMTHOEe B3anmoaencrteme cnabee

IFALSE

C YMeHbLLEHNEM pPa3mMmepa 4Yactuu, TrpaBUTauMoOHHOE WU 3SNEKTPOMArHUTHOE
BSaMMOﬂ,eI\;iCTBMFI CTaHOBATCA cnabee

IFALSE

C yMeHblUEHMEM pa3Mepa 4YacTul, T[PaBUTALMOHHOE U INEKTPOMArHUTHOE
B3aMMOAENCTBUA CTAHOBATCA CUNbHEE



ITask19

Yem Oyaetr onpeaenstbCA  BEAMYMHA CUAbl  TPEHMA MNpPU  Nepexode Ha
HaHomMacwTabbl?

ITRUE

Mnowaabio cONpUKacatoLLMXCA MOBEPXHOCTEN

IFALSE

Maccoi obbekTa

IFALSE

PacnonoxeHnem ob6beKTa M NNOCKOCTU, HA KOTOPOW OH PACMOJIOXKEH
IFALSE

Maowaabio CoONPMKacatoLWmMXcsa NOBEPXHOCTEN, Maccoil 06beKTa U PacroNoXKeHnem
06beKTa M NI0CKOCTU, Ha KOTOPOW OH PaCMO/IOXeH

ITask20

Kakow moaenbto Uanm mMmoaenaAMm MOKHO aaeKBATHO OMUCAaTb MeXaHWUYeCKUue
KonebaHma n pe30HaHCbl B HAHOPAa3MepPHbIX cMcTtemax?

ITRUE

Mogenb rpy3a Ha NPY>KUHKe, NOMELLEHHOTO B 9N1€KTPOCTaTUYECKOe nosie
IFALSE

Mogenb matemaTMyecKoro MaaTHUKa

IFALSE

Mogenb rpysa Ha Npy*KUHKe

IFALSE

Mogenb maTeMaTUYECKOro MaaTHMKA, MOZE/b rpy3a Ha NPYKUHKEe U Moaesnb rpysa
Ha NPYXMHKe, MOMELLEHHOIO B 3/IEKTPOCTaTUYECKoe nose

ITask21
Kaknm obpasom M3meHAoTcAa TepMoaMHAaMUYecKMe CBOMCTBa HaHocpea?
ITRUE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY MEHbLUMX TemnepaTtyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAeTCs, TrpaHuLa CTabuAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY MEHbLUMX TemnepaTtyp, PacTBOPUMOCTb BELLEeCTB ApYyr B



Apyre yBenn4ymBaeTtca
IFALSE

lpaHUUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY 60/blIMX Temnepatyp,
TemnepaTtypa MNJaB/leHUA YBEAMYMBAETCH, TPaHULA CTabUIbHOCTU CTPYKTYypbI
CMeLLLaeTca B CTOPOHY 60bWINX TEMNEPATYP, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yMeHblUuaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAeTCAs B CTOPOHY MEHbLIMX Temneparyp,
TemnepaTtypa n/aB/feHMA YMeHbLIaeTcs, rpaHuUa CTabUAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY 6oNbLIMX TeMNEPaTyp, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yBe/InYMBaeTca

IFALSE

lpaHMUa ¢a30BOro pPaBHOBECUS CMELLAETCA B CTOPOHY MEHbLMX Temneparyp,
TemnepaTtypa n/aB/ieHMA YMEHbLIAEeTCs, TrpaHuLa CTabUAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY MEHbLUMX TemnepaTtyp, PacTBOPUMOCTb BELLECTB Apyr B
Apyre ymeHbLlaeTcs

ITask22

TennoEéMKOCTb BELLEeCTB Npu Nepexoae Ha HaHomacwTabol ...
ITRUE

YBennumsaetca

IFALSE

YMmeHbluaeTca

IFALSE

He nameHsaetca

IFALSE

BHauane ysennumsaercsa, a 3aTem ymeHbLUaeTcA
ITask23

Kakum o6pa3om M3MEeHATCA 3HEeprua CBA3M W MEXKATOMHbIe pPacCTOsiHMA B
KPUCTaNIMYeCcKomn peLléTke Npm nepexoae Ha HaHomacwTabbl?

ITRUE

3Heprm=| CBA3U N MEXATOMHbIE PACCTOAHUNA YMEHbBLUAKOTCA



IFALSE
JHEepPruna cBA3M U MeXKaToOMHble PacCTOAHMA YBEINYMBAIOTCA

IFALSE

3HepI'MF| CBA3U YyBEJIMYNBAETCA, @ MEXATOMHbIE PACCTOAHNA YMEHbLLUAKOTCA

IFALSE

Hukak He n3meHatoTCA

ITask24

Kaknum 06pasom M3MeHATCA XMMUYECKMe CBOMCTBA HaHocpea,?

ITRUE

Temnepatypa MPOTEKAHUS XUMMUYECKUX pPeakuui yMeHbluaeTcs,

HEeOoCyLLeCTBUMble paHee XMMUUYECKNE peakLum
IFALSE
TemnepaTtypa NPOTEKAHUA XMMUYECKMX PeaKLnin yBennYnBaeTca
IFALSE
TemnepaTtypa NPOTEKAHUA XMMUYECKUX PEAKLNI He U3MeEHAEeTCA

IFALSE

BO3HUKAKOT

TemnepaTtypa NPOTEKAHMA XUMUYECKUX PeaKLUMM YMEHbLUAeTCA, HeOCYLLEeCTBUMbIE

paHee XMMUYECKMEe peaKkumm He NPOUCXOaNT
ITask25

Kaknm o6pasom M3meHAoTcA MexaHUYecKMe CBOMCTBa HaHocpea?
ITRUE

Bo3MO»KHO 0gHOBpPEMEHHOE yBeIMYeHMe TBEPAOCTU U NNACTUYHOCTH
IFALSE

TBEPAOCTb YBENNYMBAETCSA, @ NNACTUYHOCTb YMEHbLLAETCA

IFALSE

TBEpPAOCTb U NNIACTUYHOCTb O4HOBPEMEHHO YMEHbLLIAKOTCA

IFALSE

TBép,D,OCTb M NNaCTUYHOCTb HUKAK HE USMEHAIOTCA



ITask26

Kaknm o6pasom M3meHAeTca 3NeKTPOHHAA CTPYKTypa HaHOYaCTMLbI?

ITRUE

Mpn yMEeHbWEHUN pasmepa HAHOYACTULbl LWMPUHA 3anpeltéHHON 30Hbl B HeW

yBENNYNBAETCA

IFALSE

MpW yMeHbWEHUN pasmepa HAHOYaACTMLUbl LWMPUHA 3anpeLléHHOM 30Hbl B Hel
BHa4a/ie yBE/IMYMBAETCA, @ MOTOM YMEHbLLAeTcA

IFALSE

MpU yMEeHbLEHUN pasmMepa HAHOYaACTULbl LWMPUHA 3anpeltéHHON 30Hbl B HeW

YMeHbLLUaETCA

IFALSE

MpY yMeHbLEHUN pa3sMepa HaHOYaCTULbI WMPMHA 3anpew,EHHON 30HblI B HEN He

n3IMeHsaeTca
ITask27

YaenobHoe ConpoTUBAEHME
0BObIYHBIMMU ...

ITRUE
YBennyunsaetca
IFALSE
YMmeHbluaeTca
IFALSE

He nameHaetca

IFALSE

HaHOCTPYKTYPHbIX MeTaazioB MO CpaBHEHUKO C

CHayvana yBe/IN4YnNBaeTCA, a 3aTeéM YMeHbLLUaeTCA

ITask28

EcnM yactMuy MarHMTHOro maTtepuana MNOMecTUTb BO BHELWHee OAHOpPOoAHOe
MarHuMTHoe nose W npu 3TOM e€ OAHOAOMEHHasA CTPYKTypa He HapyLluTcs, To
pa3mep 3TOM YacTuLbl byaeT onpeaenaTbes ...

ITRUE



Paanycom abcontoTHOM 0A4HOAOMEHHOCTH
IFALSE

KpuTnyeckum pagmycom ogHO4OMEHHOCTH
IFALSE

Kputnuyeckmm paguycom cyneprnapamarHeTmsma
IFALSE

Jlobbim 13 paguycoB: paguycom abcontoTHOM OAHOAOMEHHOCTM, /MbO
KPUTUYECKUM  PagMycoOM OAHOAOMEHHOCTM, /MO0 KPUTUYECKMM  paguycom
cynepnapamarHeTM3ma

ITask29

OT KaKux (I)aKTOpOB 3aBUCAT NojsoxXeHne “n WUHTEHCUMBHOCTb MOBEPXHOCTHOIO
NnJ1asmMOHHOTIO pesoHcha?

ITRUE

OT pa3mepa, GOpMbl HAHOYACTUL, N TOKANIbHOTO ANINEKTPUUYECKOTO OKPYIKEHUS
IFALSE

OT pa3mepa 1 Gopmbl HAHOYACTUL,

IFALSE

OT pa3mepa HaHoYacTUL,

IFALSE

He 3aBUCAT HM OT Kaknx GpaKTopoB

ITask30

OcnabneHune sneKTPOMarHUTHOMN BOMIHbI Ma/ibIMK YaCTULLAMM ...

ITRUE

MpouncxoaunT 3a CYET 60/bLLEro pacceaHMA U3NYYeHUs

IFALSE

MpouncxoauT 3a CYET 60/bLLEro NOrOWEHUA U3NyYeHnn

IFALSE

MpouncxoauT 3a CYET pacceAaHUs 1 NOTNOLLEHUA U3/TYYEHUA B PaBHOM CTENEHM

IFALSE



He npouncxogut
ITask31

HaHOCTpyKTypupoBaHHaA HEOAHOPOAHOCTb BELLeCTBA NPU B3aUMOLENCTBUMN C
3/1IEKTPOMArHUTHBIM U3/IYHYEHUEM ...

ITRUE

MoeT npuMBECTM K CO3L4AHUIO BELWECTB C OTPULATE/IbHbIM MOKasaTenem
NpPesoMNeHNs 1 BeWecTs, 061a4aoWwmnx CTPYKTYPHbIMU LBETaMM

IFALSE

MoxeT npumBecTM K CO34aHUIO BewecTB C OTpuuaTe/ibHbIM MNOKa3aTenem
npeaomneHuAa

IFALSE

MoKeT NPUBECTM K CO34aHUIO BELLECTB, 061a4at0LWNX CTPYKTYPHbIMUM LLBETaMM
IFALSE

Hu K yemy He MoOXKeT npuBecTn

ITask32

MexaHunyeckne metoabl NOy4eHNA HAHOMATEPUAIOB MOTYT OCHOBbIBATbCA Ha ...
ITRUE

KaBMTaUMOHHbIX NpoLueccax

IFALSE

NcnapeHun n KoHaeHcaumnm

IFALSE

dneKkTponuse

IFALSE

Ncnonb3oBaHnKn GeppUTMHOB

ITask33

dusmyeckme metoabl NONyYeHUA HAHOMATEPMAIOB MOTYT OCHOBbIBATLCA Ha ...
ITRUE

TepmouymKnnMposBaHun

IFALSE



Bnbpaymm

IFALSE

Tepmunyeckom pasnoxkeHum
IFALSE

Ncnonb3oBaHun GeppuTMHOB

ITask34

XMnyeckme metoapbl nonyyeHmAa HaHomaTepmnazioB MOTyT OCHOBbIBATbCA Ha ...

ITRUE

BoccTtaHoBneHUNU

IFALSE

Mcnonb3oBaHUM CUAbI TPEHUA

IFALSE

Bo3roHke

IFALSE

Ncnonb3oBaHun GpeppnTMHOB

ITask35

K meTogam mexaHU4YecKoro AUCcneprupoBaHmUa OTHOCUTCA METOS, ...
ITRUE

MN3menbyeHnA c NOMOLLbIO aTTpUTOpaA

IFALSE

N3menbuyeHuna pacnbineHUem CTpym pacnaiasa

IFALSE

N3menbyeHna c NoOMOoLLbIo aneKTpodaoTaumm

IFALSE

N3menbyeHne B3pbIBOM NPOBOAHMNKA

ITask36

K meTogam ¢pum3amyeckoro gmcneprmpoBaHmMs OTHOCUTCA METOL, ...

ITRUE



KoHTponnpyemomn Kpuctanamsaumm n3 aMmoppHoro cocTosiHMA
IFALSE

KaBMTauUMOHHO-TMAPOAMHAMUYECKUI

IFALSE

N3menbyeHna ynbTpasByKoOm

IFALSE

lNeco4yHbIx yacos

ITask37

K meToZam XMMUYECKOro gMCcneprmpoBaHmnsa OTHOCUTCA METOL, ...
ITRUE

MeTtannotepmuu

IFALSE

LMKAnyecknx npespaLLeHni

IFALSE

BaKyym-cy6a1MMaLMOHHbIN

IFALSE

CNWHHMHroBaHUA

ITask38

K meTogam KoHCONMAALUMM HaHOPa3MepPHbIX MOPOLUKOB OTHOCUTCA METO, ...
ITRUE

MpoKaTKku

IFALSE

CNWHHMHroBaHUA

IFALSE

PaBHOKaHanbHOro yraoBoro npeccoBaHmA

IFALSE

BcecTtopoHHel KOBKM

ITask39



C yBennyeHnem AnMCNepcHOCTU yaenbHaAa NOBEPXHOCTb MOPOLUKOB ...
ITRUE

YBenunumneaertca

IFALSE

YMeHbluaeTca

IFALSE

He nameHaetca

IFALSE

BHayane yBennumeaeTca, a 3aTem yYMeHbLUaeTCA

ITask40

Kakolr ¢opmoii uvactuy, onpeaenaetcd MUHMMaNbHAA yaenbHaA MNOBEPXHOCTb
NopoLUKa?

ITRUE
LLlapoobpasHom
IFALSE
YewynyaTom
IFALSE
Nronbuatom
IFALSE

Jlroboin

ITask41

an O6pa3OBaHVIM OKCMAHOI\;I NAEHKN Ha NnoBEPXHOCTU HAHOMOPOLLUKOB META/1I/10B
BE/INYNHA UX yp,eanoﬁ MOBEPXHOCTH ...

ITRUE
YBennyunsaetca
IFALSE
YMeHbluaerca

IFALSE



He nameHaetca

IFALSE

BHa4yane ysesnnymBaeTca, a 3aTem He n3MeHAeTcA
ITask42

PacnpepeneHne HaHoyacTuy, NO pasmepam B MNOPOLIKE HOCUT XapaKtep
HOPMa/IbHOIo 3aKOHa, eC/u ...

ITRUE

Obpa3oBaHMe 4actuuy, npotekaer no 6e3anddysmoHHomy u aAndPpdy3MOHHOMY
MexaHW3Mam pocTa

IFALSE
O6pas3oBaHMe YacTuL, NPOTEKAET NO KoaryasauMOHHOMY MeXaHM3My PoCTa
IFALSE

Obpa3oBaHue 4Yactul, npoTekaeT no 6e3anddysmoHHOMY M KOarynAauMOHHOMY
MexaHW3mam pocTa

IFALSE

Ob6pa3oBaHMe 4vacTuy, npotekaeTr no 6e3anddysmoHHomy, ANDGPY3MOHHOMY W
KoarynaumoHHOMY MexaHM3Mam pocTa

ITask43

PacnpepeneHne HaHOYaCTML, MO Pa3Mepam B NOPOLLKE C YBE/IMYEHMEM UX POCTA ...
ITRUE

CmewaeTrca oT HOPMa/IbHOTo 3aKOHA K IorapnudmMmnyeckmu-HopmaibHoOMy
IFALSE

CmelaeTca oT IorapmPpmMmnYecKkn-HOPMaibHOrO 3aKOHA K HOPMaIbHOMY
IFALSE

OnpepnenaeTca HOPMaibHbIM 3aKOHOM U HE MEHAETCS

IFALSE

OnpepaenseTcs norapndmMmnYeckM-HOPMasibHbIM 3aKOHOM U HE MEeHAETCA
ITask44

Kakne meToabl NPUMEHSIOT A48 NPAKTUYECKOro onpeaeneHus  yaenbHoMU



NOBEPXHOCTM HAHOMOPOLLKOB?

ITRUE

[AnHamunyeckune n ctatmyeckme metoabl agcopbunm

IFALSE

MeToabl ra30NpPoOHULAEMOCTH

IFALSE

MeTozbl ra30NPOHMLAEMOCTN N AMHAMMYECKME MeTOAbl aacopbunm
IFALSE

MeToabl ra30NPOHULAEMOCTU U CTaTUYECKME MeToabl aacopbumm
ITask45

Kakne metoabl NPUMEHAIOT ANA NPaKTUYECKOro onpeaeneHnsa cpefiHero pasmepa
HaHo4yacTuu,?

ITRUE

MeToa, ManoyrnoBoro paccesHma PeHTreHOBCKUX NTyYei
IFALSE

MeTtoa HenTpoHorpapum

IFALSE

MeToz, ra3onpoHMLLaEMOCTH

IFALSE

MeToza, 31eKTPOHHOM MUKPOCKOMUU

ITask46

Kakne meTtogbl NPUMEHAIOT ANA NPAKTUYECKOro onpeaesieHnsa cpeaHero pasmepa
obnacten KorepeHTHOro pacceaHus (KpUcTananTos)?

ITRUE

MeTog, peHTreHorpadum n HemTpoHorpapmm

IFALSE

MeToZ ManoyrnoBoro pacceAHnA PEHTreHOBCKMX y4Yen

IFALSE



MeTopa razoBoi xpomaTorpadpum
IFALSE

MeToz 3N1eKTPOHHOM MUKPOCKOMUK
ITask47

Kakne metogbl NMPUMEHAIT ANA NPAKTUYECKOro onpeaeneHna pacrnpeneneHma
HaHO4YacTuny no paamepaM?

ITRUE

MeToabl 3N1eKTPOHHON MUKPOCKOMUN U PEHTFEHOCTPYKTYPHOIO aHaIn3a
IFALSE

MeToa, ManoyrnoBoro paccesHma PeHTreHOBCKUX NTyYei

IFALSE

MeTopa razoBoi xpomaTtorpadpum

IFALSE

MeTtoa HenTpoHOorpapum

ITask48

Kakolt BMA, CNEeKTPOCKONWUM OCHOBAH Ha W3MEHEHWM COCTOAHMA BaANEHTHbIX
3/IEKTPOHOB?

ITRUE

YnbTpadpuronetoBas 1 ONTUYECKAA CNEKTPOCKONUA

IFALSE

PeHTreHocKkonmA

IFALSE

NHppaKkpacHaa cnekTpockonua

IFALSE

PagnocnekTpockonua

ITask49

KaKoit BuA, cnekTpockonum o61aaaeT caMon BbICOKOM YYBCTBUTENIbHOCTbIO?

ITRUE



ATOMHO-abcopbLMOHHAA CNEKTPOCKONMUS
IFALSE

ATOMHO-3MWUCCUMOHHAA CNEKTPOCKONUA
IFALSE

Macc-cnekTpomeTpua

IFALSE

ApepHbIN MarHUTHbIN Pe30HaHC

ITask50

Kakve meToabl OMTMYECKOM  MUKPOCKOMUWM  MOXKHO  WMCNONb30BaTb  Mpwu
nccnefoBaHUM NPo3paYHbIX U becuBeTHbIX 06beKTOB?

ITRUE

MeToz TEMHOro nosa B npoxogAwem ceete, metod $Ha3oBOro KOHTpacTa, MeTos
MHTEepdEepeHLManbHOro KOHTpacTa

IFALSE

MeTop, CBET/IOr0 No/iA B OTPAa*KEHHOM CBETe, MeToA, HabnaeHna B MHOPaKpPaCHbIX
Nly4ax, MeTo, CBET/I0r0 NOAA B NPOXoAALLEM CBETE

IFALSE

MeTopg, YNAbTPAMUKPOCKOMNUN, METOL TEMHOro NonAa B OTpa)-KéHHOM CBeTe, MeToL
Ha6I'II-OLIIEHMF| B NONAPU30BaAaHHOM CBEeTE

IFALSE

MeTopg, H36J'IIO£I,€HMFI B yﬂpra(I)MOI'IeTOBbIX aydax, Mmeton UuccneaosaHUA B CBETeE
NIOMUHECUEHUNN, METOL, Ha6I'IIO,CI,eHMFI B MH(I)paKpaCHbIX nyyax

ITask51

Ana Toro 4TOObI onpeaennTb XMMUYECKUMN COCTaB matepmana C MNOMOLLbIO
NNIEKTPOHHOIo MMKPOCKOMaQ, KaKoM AETEKTOP B HEM HYXHO 3aﬂ,eVICTBOBaTb?

ITRUE
[leTeKTop PEHTFeHOBCKOro N3NyYeHUs
IFALSE

lEl,ETeKTOp BTOPUYHbIX 3/1EKTPOHOB



IFALSE

[leTeKTOp OTPa3mBLUMXCA S/1EKTPOHOB

IFALSE

[leTeKTop NoTepb IHEPrUm 3/IEKTPOHOB

ITask52

[NVHA BONHbI 3/IEKTPOHOB B NaAatoLeM Ny4yKe 31eKTPOHHOrO MUKPOCKONA ...
ITRUE

YMeHbLUaeTca ¢ yBe/IMYEHNEM YCKOPSAIOLLETO HaNpAXeHUA 3/IEKTPOHHOIo Ny4Ka
IFALSE

YBenn4nBaeTcsa ¢ yBesIMYEHUEM YCKOPAIOLWLEro HanpsaXKeHUA 31EKTPOHHOTO NMyYKa
IFALSE

He nameHaeTca npu USMeHEHUN YCKOPAIOLWLETro HanpaAXeHUA 3/IEKTPOHHOTO Ny4Ka
IFALSE

BHauvane YMEHbLUAETCA, a 3aTEM HE U3IMEHAETCA Npn yBeIUYEHUN YCKOPAKOLWETo
HanpAXeHnAa SNEKTPOHHOIo Ny4ykKa

ITask53

Kakon curHan BusyanmsmpyeTcs B CKAHMPYHOLLLEM 30HA0BOM MUKpPOCKone?
ITRUE

CurHan, nepegaBaembiii Ha UCMONHUTE/IbHbIN 3/IEMEHT, YNPaBAAOLWMA 30HA0M
IFALSE

CurHan nsmepeHHoro B3aMuMoAencTBMs 30H4a C NOBEPXHOCTbIO obpasua
IFALSE

CurHan, nocTtynarowmin B cuctemy obpatHo cBs3un

IFALSE

CurHan, 3aaBaemblii N0Ib30BaTENEM B CUCTEME 0OpaTHOM CBA3M

ITask54

Kakue cunbl Mcnonb3yrTca Npu AETEeKTUPOBAHUMM B3aMMOAENCTBUA B aTOMHO-
CMI0BOM MUKpOCKONUN?



ITRUE

Cunbl BaH-[ep-Baanbca

IFALSE

CnAbl MIOHHOTO B3aMMOAENCTBUA

IFALSE

Cunbl B3aMMOAENCTBMA MO TUNY KOBANEHTHOM CBA3M
IFALSE

CuAbl B3aMMOAENCTBMA MO TUNY MeTaNIMyeCKomn CBA3U
ITask55

Kakum yrnepoaHbiM CTPYKTypam COOTBETCTBYET sp?-rmbpuamsauma?
ITRUE

Mpaduty

IFALSE

Anmasy

IFALSE

KapbuHy

IFALSE

KapbuHny u rpaputy

ITask56

MonekynapHbIn Kpuctann dynnepena ...

ITRUE

JTO NOAYNPOBOAHUK

IFALSE

JTO NPOBOAHMUK

IFALSE

JTO AMNINEKTPUK

IFALSE

MoxkeT 06n1aaaTb 106bIM TUMOM MPOBOAMMOCTH



ITask57

Kakme MHAEKCbl XMPaNbHOCTM ONpPeaenAT YrnepoaHy HaHOTPYOKy C BUMHTOBOM
OCblO CMMMETPUN?

ITRUE
(n, m)
IFALSE
(n, 0)
IFALSE
(n, n)
IFALSE
(0, 0)
ITask58

K metogy ¢GOpMMPOBaAHMA HAHO3NEKTPOHHbLIX CTPYKTYpP, OCHOBaHHOMY Ha
MCNO/Ib30BaHUM CKAHUPYIOLWMX 30HA0B OTHOCKTCA ...

ITRUE

MeToza, TOKa/IbHOrO OKUCNEHUA

IFALSE

MoneKynAapHo-y4yeBan aNUTAKCUA

IFALSE

XMmunyeckoe ocaxkaeHue 13 razosom ¢asbl
IFALSE

MarHeTpoHHOe pacnblieHne

ITask59

Kakoi Bua nutorpadmm B HacToswee BPeEMS LUMPOKO UCNONb3YIOT AN NOAYyYeHUn
MWKPO3/TIEKTPOHHbIX 06EKTOB?

ITRUE
doTtonutorpadus
IFALSE

dnekTpoHoAuTorpadpusa



IFALSE
NoHonntorpadums
IFALSE
PeHTreHonutorpaduma
ITask60

Kakow Bua, nMtorpadmm B HQHOMETPOBOM AMana3oHe 6onee NpocTor M AeLléBbIi,
Mo CPAaBHEHMUIO C TPAANLMOHHOWN uTOorpadumen’?

ITRUE

MMnpUHT-nnTorpadpusa

IFALSE

HaHonutorpadmsa Ha OCHOBE MCMO/Ib30BaHWNA CKAHMPYIOLWMX 30HA0B
IFALSE

MepbeBaa HaHOAUTOrpadmA

IFALSE

TepmoHaHonuTorpadun

IEND

HepequL BOIIPOCOB IJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu

1. Mpueeante KnaccmdmKaLmio AUCNEPCHbIX CUCTEM MO arperaTHOMy COCTOSIHUIO.

2. Mpueeante KnaccmdmKaLmio AUCNEPCHbIX CUCTEM MO pasmepam, MPUHATYIO B HaYYHbIX Kpyrax.

3. MpuBeguTe KNaccudUKaLmMIo AUCNEPCHBIX CUCTEM MO MEPHOCTY.

4. Mpuseante Nnpumepbl HAHOOOHEKTOB B 0ObIYHOM KU3HM.

5. MpueeguTe KNaccudmKaL Mo BOSMOXKHbIX TPEXMEPHbIX pelleToK bpasa.

6. OnuwunTe CyTb 3aaHNA KOOPAMHAT Y3108, HAaNPaBAEHWUIA U NJOCKOCTEN B KPUCTa//IE C MOMOLLbIO

NHOEKCOB annepa.

7. OnuwunTe BUAbI BO3MOMKHbIX TOUYEYHbIX AedEeKTOB B KpUcTanne.
8. B 4EM COCTOMUT CYTb CTPYKTYPHbIX Marn4yeckmx ymcen?

9. B 4EM COCTOMUT CYTb INEKTPOHHbIX MarMyeckmnx yncen?

10. O6bsAcHMTE CYWHOCTb YpaBHeHMA LUpéanHrepa.

11. O6bACHUTE CYLLHOCTb NPOCTPAHCTBEHHOW MOAENN aTOMa.

12. Ob6DBACHUTE CYLLHOCTb dHEPreTUYEeCcKoOn Moaenun atoma.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

O6bsACHUTE CYLWHOCTb CBA3KU cunamu BaH-[ep-Baanbca.

MpoBeanTe cpaBHUTENbHbBIN aHAIU3 XMMUUYECKUX CBA3EA: MOHHOW, KOBANIEHTHOM, MeTaIInYeCcKoM

n cBa3n cunamm Ban-Lep-Baanbca.

B 4ém cocTouT cyTb TYHHeNbHOro addeKkTa?

O6bACHUTE, B YEM OTANYMNE SHEPTETUYECKUX MOLENEN aTOMA U KPUCTanna?
OnnwmnTe 0co6eHHOCTU GU3NYECKUX B3AMMOLENCTBUA HA HAHOMACLUTabax.
OnuwmnTe M3MEHEHNE OCHOBHbIX CBOMCTB B HAHOMaTepManax.

B 4éMm 3aK/t04aOTCA OCHOBHbIE TpeboBaHUA, NPeabABASEeMble K METOAaM NOAyYeHNs
HaHOMaTepnanos?

Mpueeante KnaccmdmKaLMio METOL0B NONYYEHUA HAHOMATEPMNA/IOB, B OCHOBE KOTOPOM NEXKUT
npuMpoaa OCHOBHOTO NpoLiecca.

OnuwmnTe CyTb METOA0B, OTHOCALLMXCA K MEXaHUYECKOMY U3MESIbYEHUIO.

OnuwmnTe CyTb METOA0B, OTHOCALLMXCA K MHTEHCMBHOW NaacTMyeckoi aedopmaLmu.
OnulunTe CYyTb METOA,0B, OTHOCALLMXCA K MEXaHUYECKOMY BO34EMCTBUIO PA3/INYHBIX Cpea.
KaK ocyLLecTBAsAOTCA MeToAbl Pacnbl/ieHUs pacn/iaBoB?

OnuwmnTe CyTb METOA0B UCMAPEHUA-KOHAEHCALUN.

Kak ocylectBaseTcs Bakyym-cy6aMmaLMOHHan TexHonorma?

B 4éMm 3aK/04aeTCA CyTb METOA0B TBEPAOPA3HbIX NPEBPALLEHMI?

OnuWnTE 3NEKTPOXMMUYECKME METOAbI NOYyYEeHNA HaHOMaTepPMaioB..

B 4ém 3aKkNt0YaeTCA CyTb METOA0B MOy4YeHUA HAHOMATEPUANO0B, OCHOBAHHbIX Ha COYeTaHUU
OUBNYECKMX U XMMUYECKUX NPEBPALLEHNI?

OnuwunTte meToapl HUONOrMYECKOro NoAxoAa AA NoYyYeHNA HAHOMaTEPUANOB.

OnuwmnTe MeToAbl KOHCOMAALMU HAHOPA3MEPHbIX NMOPOLLUKOB.

OnuwunTe meToapl onpeseneHns yaebHOM NOBEPXHOCTM HAHOMOPOLLIKOB.

B 4ém 3aKNto4aeTCa cyTb MeToAa ra3oBoM xpomaTtorpadmm?

OnuwmnTe NPUHLUMNLI PaboTbl A4ETEKTOPOB, KOTOPbIE UCMO/b3YIOTCA B FA30BOM XpomMaTorpadum.
OnuwuTe paboTy MeToA0B onpeseneHnsa CpeaHero pasmepa HaHo4YacTu,

OnuwuTe paboTy MeTof0B U3MmepeHUa 061acTeit KorepeHTHOro pacceaHus (KPUCTanmToB).
OnuwunTe paboTy XMMUYECKMX METOA0B onpeae/ieHUsA 3/1IeMEHTHOMO COCcTaBa.

OnuwnTe, KaKMm 06pa3om NPOBOAAT aTOMHO-abCOPOLMOHHbIM aHaNM3.

OnuwmnTe, KaKMM 06pPa3oOM NPOBOAAT aTOMHO-IMUCCUOHHbIN aHaNN3.

OnuwunTe paboTy Macc-CNeKTPOCKOMMYECKOro aHanun3a.

OnuwuTe paboTy ONTUYECKOTOo MUKPOCKOMA.

OnuwwuTe paboTy NPOCBEUMNBAIOLLETO 3/EKTPOHHOrO MUKPOCKONa.



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

OnuwwuTe paboTy pacTPOBOro 31€KTPOHHOIO MUKPOCKOMa.
OnuwwuTe paboTy CKaHMPYIOLLErO 30HA0BOr0 MUKPOCKONa.

B 4EM 3aKNtOYAETCA CYTb UCKAXKEHWI, KOTOPble BO3SHUKAIOT B CKAHUPYOLLEN 30HA0BOM
MUKPOCKOMNK?

OnuwnTe OCHOBHbIE METOAbl aTOMHO-CU/I0BON MUKPOCKOMUN.

OnuwmTe paboTy 3NEKTPOCMNOBON MUKPOCKOMUM.

OnuwunTe paboTy ONTUYECKON MUKPOCKONUK BANMKHEro nosA.

OnuwunTe cBOMCTBA Takol dopMmbl yriepoaa, Kak dynnepeHsol.

OnuwmnTe CBOMCTBA YrNepoaHbIX HAHOTPYBOK. OT Yero oHU 3aBUCAT?

OnuwuTe TPaaULUMOHHbIE METObl OCaXKAEHMA NIEHOK, UCNONb3YEeMble B HAHOTEXHOIOTUM.

I‘quemy MONIEKYNIAPHO-/1y4eBaA aNUTaKCUNA ABNAETCA CaMblM Ka4eCTBEHHbIM TPaANLUNOHHbIM
MeTo40M Nnosly4eHuUA CBerpEUJeTOI-(?

Onuwure MmeToabl nony4yeHnA nJ1eHOK B HaHOTEXHO/I0TMKU, OCHOBAHHbIe Ha NCMO/1Ib30BaHUN
CKaHUpyrownx 3o0H408

Onuwure BMAbl NpoLeccoB nepemeLleHna atTomoB B aTOMHOM NHXeHepuu.

Ha KaKux NpuMHLMNAax 0OCHOBaHbl MPOLLECChI JIOKa/IbHOMO OKUC/IEHUA METaNN0B U
NoynpoBOAHMKOB?

Ha KaKux npuHLMNax OCHOBAHbI NPOLLECChI IOKANIbHOMO XMMMUYECKOTO OCaXKAEHUA U3 ra30BOM
$a3zbl?

OnuwuTe BUAbI AUTOrpadum, NCNoNb3yemMol Aa NOoNyYeHUss HAHOOObEKTOB.
Ha Kakunx npuHUpMnax ocCHOBaHa 3/1eKTPOHHO-yYeBasn anTorpaduma?
Ha KaKux npuHUMNax oCHoBaHa UMNPUHT-UTorpaduma?

Ha KaKkux npuvHUMNax oCHoBaHa nepbeBas anuTorpadun?



