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Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIMKATOpa JOCTHKEHUS
KOMIIETCHIINU

PesynbTarel 00yueHus

1. YK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKUH aHAIIN3
IPOOJIEMHBIX CUTYyallui Ha
OCHOBE CUCTEMHOTO
110/1X0/1a, BbIpabaThIBaTh
CTpaTeruio 1eHCTBUH

VYK-1.1 Ananuzupyet
poOJEMHYIO CUTYAIIUIO KaK
CUCTEMY, BBISBIISET €€
0a30BbI€ COCTABIISIONINE U
CBSI3M MEXKIY HUMU

3HAHHUSA: - HAYYHO-TEXHUYECKHUX
poOJIeM U TIEPCIICKTHB PA3BUTHS
HAHOTEXHOJIOTHH, €€ CBA3H CO CMEKHBIMU
00JacTsIMH.

YMEHMSsI: - aHAIU3UPOBATh U
MPOrHO3UPOBATHh HAYYHO-TEXHHUUECKUE
po0JieMbl B 00JIaCTH MEPCIEKTUB
Pa3BUTHS HAHOTEXHOJIOTUH H €€ CBS3H CO
CMEKHBIMHU O0JIACTSIMHU.

HABBIKH: - aHaJIN3a IPOOIEMHBIX
CUTyalnuid B 00JIACTH HAHOTEXHOJIOTHH
KaK CUCTEMBI COCTaBIISIFOIIINX
HaHOMAacIITaOHBIX (PaKTOPOB.

YK-1.2 PazpabarbiBaet u
COZIEPIKaTEIbHO
apryMEHTHPYET CTPATETruto /
BapUAHTHI PEIICHUS
poOJIEMHON CUTYyallM Ha
OCHOBE CUCTEMHOI0 U
MEXIUCIUTUTHHAPHOTO
MOJIX0/10B, KPUTHUECKOTO
aHaJN3a KCTOYHUKOB
UH(OpPMAIINU U OLICHUBACT
MOCJIEICTBHSI BO3MOKHBIX
peLeHnit

3HAHMS: - BADHAHTOB PEIICHUS
poOJIEeMHO cuTyauu B 001acTH
HAHOTEXHOJIOTUU Ha OCHOBE CUCTEMHOIO
U MEKTUCIUTUIMHAPHOTO TOIX0/I0B.
YMEHHSI: - aHAIU3UPOBATh U
MIPOrHO3UPOBATh pabOTOCTIOCOOHOCTD
HaHOMAaTepHaJIOB, YCTPOICTB U MPUOOPOB
Ha UX OCHOBE B Pa3IMYHBIX YCIOBHIX MX
IKCIUTyaTaluHu.

HABBIKM: - aPTYMEHTHPOBAHHOTO BBIOOpA
BApUAHTOB PEIICHHS TPOOJIEMHON
CUTYyalluu B 00JIACTH HAHOTEXHOJIOTHH.

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnunnuna oTHOCUTCS K 00s3aTenbHon yacTu OITOIT.
JucnunnuHa sBisieTcst 00s13aTeIbHOM

3asBJICHHBIX

3HaHUA

Hns  mpomomkeHust  GpOpMHUPOBaHUS KOMITETEHITUH ~ HEOOXOIUMBI
npenmectpyromux guctumiud: ®dunocodpus (YK-1), Maremaruka (YK-1), Muadopmanmonssie
texHojoruu (YK-1)

W3ydyaemass AWCHMIUIAHA SBISETCS OCHOBOW M TPOAOKEHUS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMA B CIECAYIONMX MUcHUATUIMHAX: OCHOBBI TEXHOJOTUYECKOTO MPEAIPUHIMATEIbCTBA
(YK-1); rocymapctBeHHO# uToroBoil arrtecranuu B ¢opme: Iloaroropka k cpade M ciaya
rocyaapctBeHHoro sk3amena (YK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jnst dopmupoBaHus 3asABJICHHBIX KOMIETEHIIUN HCIIONIB3YIOTCS METOIOJOTHYECKUE TEXHOJIOTHH,
peanusyroume JAeATEIbHOCTHBIM, JUYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMU  CTPATETUYECKMMH TEXHOJIOTHSMM  SIBJISIOTCSI:  MCCIIEOBATENBCKUE,
3aHATUS, IPAKTUYECKHE U JIAOOPATOPHBIE 3aHATHS, TIPOLIETYPH CAMOOOYUECHHUS

JICKIITMOHHBIC



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

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

6 cemecTp
N Komnuectso | @opmupyemslie
Bunbl v TeMBbI 3aHITHIA
4acoB KOMIIETCHITHH
Pasznea 1. 27 VK-1
Jlexuusi. Beenenue B uHaycTprto HaHOCUCTEM. OCHOBHBIE TOHITHS 2
U OIIpe/IeTICHUSL.
Jlexuust. OCOOEHHOCTH CTPOEHUSI HAHOCTPYKTYp. CBONCTBA 2
MHAMBUIYAIbHBIX HAHOYACTHI] U UX OCOOEHHOCTH.
JlaGopaTtopHas pabota. Texnuka 6ezonacHoctu. [lomyuenue 8
BUpTyanbHoro C3M u3o0pakeHus U OlleHKa ero HH()OPMAaTUBHOCTH.
3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
[TonroroBka K onpocam Ha JEKLHUAX, BHITOJIHEHUE TECTOBBIX
3aJJaHu, MOATOTOBKA K MPAKTUYECKUM JIaDOpaTOPHBIM padoTam,
0(OopMIIEHHE OTUYETOB I10 BBINOJIHIEMbIM padoTaM, OJArOTOBKA K
3alUTe MPAKTUYECKUX Ja00paTOpHBIX PadoT. 15
Paznea 2. 27 YK-1
Jlexnmst. OcoOeHHOCTH (PU3UIECKUX B3aMMOICHCTBHIA Ha 2
HaHoMaciITabax. CBOMCTBa HAHOOOBEKTOB U HAHOCPE/L.
Jlexuus. Metoabl oay4YeHNss HAHOPa3MEPHBIX MATEPUAJIOB. 2
JlaGopaTtopnast pabora. [Tonyuenue neporo C3M uzo0pakeHus: 1 8
00paboTKa pe3yabTaTOB HKCIIEPHUMEHTA.
3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
[ToaroroBka Kk ompocam Ha JEKIHUSIX, BHITOTHEHUE TECTOBBIX
3a/laHui, MOATrOTOBKA K MPAaKTUYECKUM J1a00paTOpHBIM padboTam,
o(OopMIIEHHE OTYETOB IO BBINOIHIEMBIM padoTaM, OJTOTOBKA K
3alIMTe MPAKTHYECKUX JJAOOPATOPHBIX PadOT. 15
Pasznea 3. 27 VK-1
Jlekuus. MeTonbl uccneq0BaHusl HAHOMATEPHAIOB. 2
Jlexuus. Metoapl BU3yaln3anuy OBEPXHOCTH. 2
JlabopaTtopHas pabota. UccinenoBanue mOBEpXHOCTH TBEPABIX TEI 8
METOJIOM CKaHHPVIOIIECH TYHHEITbHOW MUKPOCKOIHH.
3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
[ToaroroBka K ompocam Ha JIEKIUSX, BHITOTHEHUE TECTOBBIX
3aJJaHuH, MOATOTOBKA K MPAKTUYECKUM JIaDOpaTOPHBIM padoTam,
0o(OopMIIEHHE OTUYETOB IO BBIMOIHIEMBIM padoTaM, IOJrOTOBKA K
3aIINATE MPAKTHYECKUX Ja00PATOPHBIX Pa0OT. 15
Pasznea 4. 27 VK-1
Jlexuus. YraepoaHsle CTPYKTYpHI. 2
Jlextus. Metoasl GOpMUPOBAHUS HAHOIEKTPOHHBIX CTPYKTYP. 2
JlaGopaTtopHas pabota. McciaenoBanue mOBEpXHOCTH TBEPABIX TEI 8
METOJIOM CKaHHPYIOIIEH aTOMHO-CHJIOBOM MUKPOCKOIIHH




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

Pasmen 5. METOJMUYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTCLATUTNHEI

W3ydeHne TUCHUIUIMHBI PEKOMEHIYETCSl HadaTh C O3HAKOMJICHHSI C paboueill mporpaMMmoii, ee
CTPYKTYpOl U cOJep>KaHUEM pa3[enoB. YUeOHbIH MaTepuall CTPYKTYpHUpPOBaH, H3y4YCHHE
JUCLHUTIIIUHBI OCYLIECTBIISAETCS B TEMaTUYECKON MIOCJIEI0BATEIbHOCTH.
3aHATHST JIEKIMOHHOIO THIIA JAIOT CHUCTEMAaTU3UPOBAHHBIE 3HAHUA MO JIUCIMIUIMHE,
KOHIICHTPUPYIOT BHUMaHHE Ha HanboJiee CIOKHBIX M BaXXHBIX BOMpocax. Bo BpeMst JIEKITMOHHBIX
3aHATUN PEKOMEHIYETCsI BECTH KOHCIIEKTUPOBAaHUE yueOHOro MaTtepuala; oopamiar BHUMaHUe Ha
GOpMYITUPOBKM UM KaTEropHH, pacKpbIBAIOIIME CYTh MPOOJIEMBbl, SBICHUS WIH TpoIecca;
3a()MKCUPOBATH BBIBOJIbI u MIPAKTUYECKHE PEKOMEHIallNH.
[ToaroroBka K 3aHATHAM CEMHHAPCKOro THINA BKJIIOYAET 03HAKOMJICHHUE c
IUTAaHOM  J1abOpaTOPHOTO 3aHATHS; PabOTy C KOHCIIEKTOM JIEKIWW, BBHITIOJHEHHE JIOMAIIHETO
3agaHus, paboTy ¢ y4eOHOMl U y4yeOHO-METOAMYECKON IUTEpaTypoil, HAyYHBIMH HW3JIaHUSMHU H
JJIEKTPOHHBIMUA 00pa30BaTENbHBIMU PECYpCaMH, PEKOMEHIOBAaHHBIMU palbouell mporpaMMmoit
JUCIIUATIITUHBI.

ConepxaHue caMOCTOSATEILHOM PadoThI onpenensercs paboued NporpaMMmon JHUCHUUILUIMHBI,
OLICHOYHBIMM M METOAUYECKMMU MaTepuajaMy, 3aJaHUSIMU U YKa3aHUSAMM IIPErnoJaBaTels.
CamocTosTenbHas paboTa MOMKET OCYIIECTBISATHCS B ayJAUTOPHON M BHeEayAHTOPHOW (opmax.
O GEeKTUBHBIM CPEJICTBOM OCYIIECTBICHUSI CaAMOCTOATEIbHONW pPaOOThI SBISIETCS SJEKTPOHHAS
nH(pOpMaIIMOHHO-00pa3oBaTeibHAsl Cpela YHUBEPCUTETa, KOTOpas oOO0ecleyuBaeT JOCTYyN K
oOpa3zoBarenbHOM  MmporpamMmme, paboueld mporpaMMe  JUCHHMIUIMHBI, K  DJIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccHoHaNbHBIM 0a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

W3yuenne AUCIUIUIMHBI BKIIOYACT BBIMOJHEHUE JabopaTopHbix pabor. IlepuoanuHocTh
npoBeeHus, GOPMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHCTEMa OIEHHWBAHHUS XOJla OCBOCHUS
JUCLHUTIITUHBI MIPEICTABJICHBI B paboueii porpamme.
DopMOI TPOMEKYTOUHON ATTECTALUM IO TUCLUIUINHE SBJIAETCS 3a4ET.

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

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuectBo
9K3EMILISIPOB IMEYATHBIX
NoNe Crucox UCOIb3yeMOM JTUTepaTyphbl M3 JBHHH, HMCIOIMXCA B
n/n OuOJMOTEKE, HITH
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetn MHTEpHET
YUYEBHBIE, YYEBHO-METOAMYECKHUE U HAYUYHBIE NU3JJAHUA
1. [Jlo3oBckuid, B. H. HaHoTexHOIOrMM B 3JEKTPOHHKE.
BBenenre B crmenuanbHOCTh [DiekTponuslii pecype]  :|https://e.lanbook.com/book/2
yuebHoe mocobue / B. H. JlozoBckwmii, C. B. Jlo3oBckuii. 2-¢ 06276

m3a., crep. Cankt-IlerepOypr: Jlans, 2022. - 332 c. ISBN
978-5-8114-3986-7.

2. |Hanorexuomoruu B 3nekTponuke. Brimyck 2 [Tekcer].



Mocksa: Texnocdepa, 2013. - 688 c. ISBN 978-5-94836-353-
0.

http://e.lanbook.com/books/e
lement.php?pll_id=76156

3. |llomyueHue BUPTYaTbHOTO HW300pKEHUS CKAaHUPYIOMIEH 54 /
3oH0BoM  Mukpockormu  (C3M) wu  omenka  ero| https://portal.volgatech.net/b
unpopmaruBaoctd  [Tekcr] meron.  ykasanus  k|00Kks/Filimonov_Poluchenie
BBINIOJHEHUIO J1a0. pabotel / OY BIIO "Map. roc. TexH. yH-| virtualnogo_SZM_izobrazhe
1; [coct. : B. E. ®umumonos, H. U. Cymennos]. Hormkap- nija.pdf
Ona: MapI'TV, 2011. - 40 ¢. Ox3eMmagpsl: Bcero 54.

4. |IlomydyeHne MEpBOro M300paKCHHUSI CKAaHUPYIOIIECH 30H0BOM 51 /
mukpockormu  (C3M) u  oOpabotka  pesyibraros| https://portal.volgatech.net/b
skcnepumenta [Tekcr] MeToanueckue ykasanus k| 00ks/Filimonov_poluchenie
BBIMOJIHEHUIO JTabopaTopHoii padoTel / M-Bo oOpa3oBanus u|pervogo_izobrazhenija_skani
Hayku P®, ®I'bBOY BIIO "IloBomk. roc. texuon yH-T";|rujushej_zondovoj mikrosko
[cocT. B. E. ®ummmonos, H. W. Cymenros]. Momkap-Ona: pii_2013.pdf
III'TY, 2013. - 47 c. Ox3eMmsipel: Bcero S1.

5. |HccnenoBanue TMOBEPXHOCTH  TBEPABIX TEI  METOJOM 45 /
CKaHUpyWoLleH TyHHenbHOW  wmukpockonuu [Tekcr] | https://portal.volgatech.net/b
METOJAMYECKUE YyKa3aHWs K BBINOJIHEHUIO JabopaTopHoii|00ks/Filimonov_issledovanie
paboThl : [my1st cTyneHTOB HampasieHuil moarorosku 201000,| _poverxnosti_tverdix_tel 20
210100, 210400, 210700, 211000, 220400, 221400] / M-Bo 14.pdf
obpazoBanust u Hayku PO, ®I'BOY BIIO "Iloomxk. roc.
texHos. yH-T"; [cocT.: B. E. ®umumonos, H. U. Cymienios].

Nomrkap-Omna: [TITTY], 2014. - 42 ¢. DK3eMIUBIpbL: Beero 45.
6. |MccnenoBanne TOBEPXHOCTH  TBEPIBIX TET  METOJIOM 43 /

CKaHMPYIOLIEH aTOMHO-CUJIOBOM Mukpockonuu [Tekcr]
METOAMYECKUE YKa3aHWUs K BBIMOJHEHUIO JabOpaTOpHOM

:| https://portal.volgatech.net/b

ooks/Filiimonov_issledovani

paboThI [As  CTymeHTOB HampaBieHHWH 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 obOpazoBanus u Hayku Poc. @eneparum,
OI'bOY BO "lloomxk. roc. texnou. yH-T"; [cocT. B. E.
®dwiimonos].  Momkap-Oxa:  IT'TY, 2016. - 28 c.
6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ mporpaMMHOe oOecrieueHe
NeNe | Ayautopuu st npose- | [lepeueHb 0CHOBHOTO 000pyJOBaHUS [Iporpammuoe
/1 |AeHUs y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTAINA
1. 417 (1) [Mpoekrop myneTMeauiiHbiii Hitachi{Microsoft Windows
CP-X 5 (1), YueGnas nabopatopus|Enterprise, CnpaBounas
NanoEducator-8 Basic (1), Komruiekr|mpaBoBas cucrema
yaeonon mebemnu (1) "KoncymnpTant [Tmroc”,
Microsoft Office

Standard, Arenr Dr.Web,
Kommiekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiekt 110




IJIs1 pCHICHUSA OCHOBHBIX
I1O0JIB30BATCIIBCKHUX 3aJa4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUMIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEeHbI HA!

- YCBOCHHE TEOPETHYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS), MIPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraTb MaTepuan (Y4eTKOCTb, IPAMOTHOCTh M3JI0KEHUS MaTepuaia, TOUYHOCTh HU
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHITHT
[Toporossiii OOyuvaromuiics WMeeT 3HAHUS OCHOBHOIO MaTepuana,|3adTeHo
YpOBEHb NpOSABISET YMEHHE JIOTMYHO €ro Hu3jiaraTb, HO MOXKET
JOMyCKaTh ~ HETOYHOCTM B  M3JI0KEHUU  MaTepuaia,
HEJIOCTaTOYHO NpPaBUJIbHBIE (DOPMYTUPOBKH, HCIBITHIBACT
3aTPY/AHEHUS B BBIIOJHEHUH NIPAKTHYECKUX 3aaHUI

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekyuit KOHTPOJIb YCIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XO0JI1a OCBOEHUS JHCHUILTAHBI
(MOmyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KApTOW MUCHUIIMHBL. [IOpsAIOoK COCTaBIIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] TMPOLEAYpPhl OICHUBAHHWS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWM, YMEHHH, HABBIKOB W/ WM ONBITa ACATEIHHOCTH, IO

HaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouxcs
[TpomexyTouHast arTecTalusi o0yJyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yNbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOIYIII0) U IPOBOJUTCS C MCIIOIb30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHOI MporpamMmme.

ISPEC=11.05.01_31

ICOMP=YK1

ICOURSE=3

IDISC=0OCHOBbI HQHOTEXHONOTUN
ITYPE=2

ITaskl

KTo BnepBble co34a/1 aTOMUCTUYECKYIO KapTUHY MMUPA U MOXKET CYMUTATbCA



npapoamnTenem HaHOTEXHO/IOTUK?
ITRUE

AemoKput Abaepckui

IFALSE

ApucToTtensb

IFALSE

®anec Munetckui

IFALSE

Apuctapx Camocckum

ITask2

Kakon y4€HbI Bnepsble A0Ka3as, YTO C TOUYKKU 3peHna GdyHAaMEHTa/IbHbIX 3aKOHOB
OUBUKN HET HUKAKUX NPEnATCTBMA K TOMY, YTOOblI cO34aBaTb OOBEKTbI NPSAMO U3
aTOMOB?

ITRUE

Puyapa ®mnaunnc detHmaH
IFALSE

Paccen AHr

IFALSE

Hopuno TaHuryuu

IFALSE

Xaponbg Kpotoun

ITask3

B Kakom rogy aamuHuctpauma CLUA npuHAana nporpammy «HaumoOHanbHaA
HAHOTEXHO/I0rMyecKasn WHULMATUBAY, yTo no3BOJINNO Brnepsble Ha
rocy4apCTBEHHOM YpOBHE BblAeNATb CpeacTBa W NAAHMPOBATb  pasBUTHE
HAHOTEXHOo/1I0rMn?

ITRUE
2000 ropg,
IFALSE



1998 rop,

IFALSE

2004 ropn

IFALSE

2001 ropn

ITask4

Kakmmum KauectBamu f0/1KHbl 06/1a4aTb 06BEKTbI HAHOTEXHOIOTUM
ITRUE

Pasmepbl 06BbEKTOB A0/KHbI ObITb B gManasoHe oT 1 o 100 HAaHOMETPOB M Npu
3TOM A0/XKHbl U3MEHUTBCA CBOMCTBA 3TUX OOBEKTOB OTHOCUTE/IbBHO MX CBOWCTB B
MaCCUBHOM COCTOAHUMN

IFALSE
Pasmepbl 06bEKTOB A0/IXKHbI ObITb B ANana3oHe oT 1 4o 100 HaHomeTpoB
IFALSE

JONXKHbI NU3MEHUTbLCA CBOMCTBA 06bEKTOB OTHOCUTENBHO UX CBOMCTB B MACCMBHOM
COCTOAHUNU

IFALSE
HuKaKknx ocobeHHbIX Ka4ecTB y HAHOOOBHEKTOB HET
ITask5

CornacHo KnaccuduKauum AUCNEPCHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO,
CKOJIbKO BO3MOMHbIX KOMOBWHaUMN aAucnepcHor ¢asbl U AUCNEPCUOHHOM cpeapbl
cyuiecTsyet?

ITRUE
9
IFALSE
6
IFALSE
3
IFALSE



2

ITask6

Kakue BMAbl CaMOCOOPKM HAHOCTPYKTYPHbIX MaTEPUANIOB MOXKHO BblAENUTL?
ITRUE

dusmyeckas camocbopKa, XmuMmnyeckaa camocbopka, buonormyeckana camocbopka
IFALSE

MexaHunyeckas camocbopKa, ¢dmsanyeckaa camocbopka, xmmmyeckaa camocbopka,
bruonormnyeckaa camocbopka

IFALSE

dunsnyeckas camocbopka, Xummnyeckana camocbopka

IFALSE

MexaHuuyeckana camocbopka, pmamyeckaa camocbopka, xummnyeckasa camocbopka
ITask7

Kakune Bnabl HaHOCMCTEM NpeanoaaraeT KaaccupurKaLma no MepHoCcTm?
ITRUE

TpéxmepHble, ABYMEPHbIe, O4HOMEPHbIE, HYyIbMEPHbIe

IFALSE

TpéxmepHble, ABYMEPHbIE, O4HOMEPHbIE

IFALSE

[lBymepHble, 0o4HOMEpPHble

IFALSE

[lBymepHble, 0o4HOMEPHbIEe, HyIbMepPHble

ITask8

CKONIbKO pewéToKk bpaBs BO3MOXKHO B [ABYMEPHOM C/lyyae ynopsaoveHus
KPUCTANNINYECKOM CTPYKTYpPbI?

ITRUE
5
IFALSE



6

IFALSE

8

IFALSE

10

ITask9

OT KaKkMx GaKTOPOB 3aBUCUT TUM KPUCTANIMYECKOM peLLeTKn?

ITRUE

KOOPAMHALMOHHOIO YNCNA, BHELWWHMUX BO3AENCTBUIM, 06bEMA MmaTepuana

IFALSE

KOOPAMHALMOHHOIO YMCNa, BHELWHMX BO3AENCTBUM
IFALSE

KOOPAMHALMOHHOrIOo Yncna, ob6béma matepuana
IFALSE

BHELIHMX BO34eNCTBUI, 0ObEMA MaTepmana
ITask10

YTo Nno3BONAIOT 3a4aBaTb HAEKCHI Munnepa?
ITRUE

MonoxeHua y3/108, HaNpPaBAEHUA N NNOCKOCTU B KpUCTanie
IFALSE

HanpaBneHnAa 1 N10CKOCTU B KpUCTanae

IFALSE

MonoxeHuna y3108 N NNOCKOCTU B KPUCTaNe
IFALSE

MonoxeHua y3/10B N HaNpPaBIEHUA B KpUCTane
ITask11l

CKONIbKO aTOMOB COAEPKMT HAMMEHbLUaa W3  BO3MOMKHbIX
C FPaHELEHTPUPOBAHHOM KybMYEeCcKoM peLléTKkon?

HaHo4YacTMLa



ITRUE

13

IFALSE

12

IFALSE

9

IFALSE

14

ITask12

Kakune marmnyeckume ymcna onpeaenatoT Ha OCHOBE MOHM3ALMOHHOIO NOTeHUMana?
ITRUE

INEeKTPOHHbIE Marnyeckme Yncna

IFALSE

CTPYKTypHbIe Marnmyeckme ymcna

IFALSE
INEeKTPOHHbIE U CTPYKTYPHbIE MarMyeckume ymcna
IFALSE

Hukakune

ITask13

Kakune Bnabl aedektos Bceraa 6yayT npucyTcTBoBaTb B HAHOMaTepuane?
ITRUE

TouyeuHble

IFALSE

TouyeyHble, NMHENHble, NOBEPXHOCTHbIE

IFALSE

TouyeyHble N NMHENHble

IFALSE

HuKakue



ITask14

Kakum yactmuam npucyLm BONHOBbIE CBOMCTBA?

ITRUE

JTlobbIM YacTULLaM BelecTBa
IFALSE

doToOHam

IFALSE

DNeKTpoHam

IFALSE

dneKkTpoHam n GoToHam
ITask15

Kakon BMA  XMMMYECKOM  CBA3MU
HaHOTEXHO/IoTUN?

ITRUE

CBAa3b cunamm BaH-Lep-Baanbca
IFALSE

KoBaneHTHaA cBA3b

IFALSE

NoHHaA cBA3b

IFALSE

MeTannunyeckas csasb

ITask16

ABNAETCA

NPUOPUTETHLIM

B

obnactn

Ha BennumHy KkoapoduumeHTa Npo3pavyHOCTM NOTEHLMANBbHOrO Bapbepa BAUALOT ...

ITRUE

Macca YacTuubl, AePpULUUT e€ SHEePrum U WMPUHa NoTEeHLMANbHOro bapbepa

IFALSE

Macca YyacTuubl 1 4edUumnT eé sHeprum

IFALSE



[ednumT sHeprum YacTuLpbl U LWIMPUHA NOTEHLUKMaAbHOTo bapbepa
IFALSE

Macca YacTuubl M LUMPUHA NOoTeHLMaNbHOro bapbepa

ITask17

JHepreTUYeckan Moaeslb KPUCTaNNa COAEPHKMNT ...

ITRUE

[VNCKPETHbIE SHEPreTUYecKMe YPOBHU U SHEPrEeTUYECKUE 30HbI
IFALSE

[AVNCKPETHbIE SHEPreTUYECKME YPOBHMU

IFALSE

JHepreTUYecKkue 30Hbl

IFALSE

HeT HM ANCKPETHbIX SHEPreTUYECKUX YPOBHEM HU SHEPreTUYECKUX 30H
ITask18

Kakum o6pa30N\ M3IMEHAIOTCA rpaBUTauUMOHHOE n INNEKTPOMArHMTHOE
BSHI/IMOLI,GIZCTBMH npu nepexoge Ha HaHOMacLWTabbI?

ITRUE

C YMEHbLUEHNEM pPa3mepa 4acCTtuu rpaBnUTayumMoHHOE B3aMMOﬂ,EVICTBMe CTaHOBUTCA
cna6ee, d 3/1IEKTPOMArHMUTHOE B3aMMOﬂ,eﬁCTBMe CUbHEE

IFALSE

C yMeHblleHneM pa3mepa 4acTul, rpaBMTaLMOHHOE B3aMMOAENCTBME CTAaHOBUTCA
CU/IbHEee, a 3IeKTPOMArHUTHOE B3aumoaencteamne cnabee

IFALSE

C YyMeHblueHMem pasmepa YacTul, T[pPaBUTALUMOHHOE W 3/EKTPOMArHUTHOE
B3aMMO/JEeNCTBUA CTaHOBATCA cnabee

IFALSE

C YMeHbLLEHNEM pPa3mMmepa 4Yactul, TrpaBUTauMoOHHOE WU 3SNEKTPOMArHUTHOE
B33VIMOLI,€I\;1CTBMFI CTAaHOBATCA CU/IbHEE

ITask19



Yem Oyaetr onpeaenatbca  BeAMYMHA CUAbl  TPEHUA MNpu  nepexoae Ha
HaHomacwTabbl?

ITRUE

Mnowaabio cONpUKacatoLLMXCA MOBEPXHOCTEN

IFALSE

Maccor obbekTa

IFALSE

PacnonoxeHnem ob6beKTa M NNOCKOCTU, HA KOTOPOW OH PACMOJIOXKEH
IFALSE

Maowaabio CoONpPMKacatoWmMxca NOBEPXHOCTEN, MacCcoll 06beKTa U PacroNoXKeHnem
06beKTa M NJIOCKOCTU, Ha KOTOPOW OH PaCMO/IOXeH

ITask20

Kakoit mopenbto MAnM MOLENAMM MOXKHO aJEKBAaTHO OMUCaTb MEXaHWYecKue
KosiebaHUA 1 pe30HaHCbl B HAHOPa3MepHbIX cUcTemax?

ITRUE

Mogenb rpysa Ha Npy»KMHKe, MOMELLEHHOTO B 3/1IEKTPOCTAaTUYECKOE Nose
IFALSE

Mozenb MaTeMaTU4YecKoro MaaTHUKa

IFALSE

Mogenb rpysa Ha Npy*KUHKe

IFALSE

Mogenb maTeMaTUYECKOro MaaTHMKA, MOZE/b rpy3a Ha NPYKUHKe U MoAesb rpy3a
Ha NPYXMHKe, MOMELLEHHOIO B 3/IEKTPOCTaTUYECKoe none

ITask21
Kaknum obpasom nameHaoTCA TEPMOAMHAMMYECKME CBOMCTBA HaHocpea?
ITRUE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAeTCs B CTOPOHY MEHbLUMX TemnepaTyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAeTCs, TrpaHuLa CTabuAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY MEHbLIMX TemMnepaTyp, PacTBOPUMOCTb BELLECTB APYr B
Apyre yBenn4ymBaerca



IFALSE

lpaHUUa ¢$a3oBOro pPaBHOBECMA CMELLAETCA B CTOPOHY 60/blIMX Temnepatyp,
TemnepaTtypa nNAaBAEHUSA YBE/NUYMBAETCA, TPaHULA CTabUNbHOCTM CTPYKTYpbI
CMeLLaeTca B CTOPOHY 60bIMX TEMNEPATYP, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yMeHbluaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAETCAs B CTOPOHY MEHbLIMX Temneparyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAeTCs, TrpaHuLUa CTabUAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY 60NblIMX TeMNEPaTyp, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yBe/InYMBaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY MEHbLUMX TemnepaTyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAeTCs, TrpaHuLa CTabUNAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY MEHbLUMX TemnepaTtyp, PacTBOPUMOCTb BELLECTB ApYyr B
Apyre ymeHbLlaeTcs

ITask22

Tennoé&mKOoCTb BELW,ECTB Npu Nnepexose Ha HaHomacwTabbl ...
ITRUE

YBennumsaeTca

IFALSE

YMmeHbluaeTca

IFALSE

He nsmeHsaetca

IFALSE

BHauane ysennumsaerca, a 3aTem yMmeHbLUaeTCA
ITask23

Kakmm 06pa3om WM3MEHAITCA 3HEPrns CBA3UM M MEKATOMHbIE PACCTOAHUA B
KPUCTANNMYECKON peLléTKe Npu nepexoae Ha HaHOMacLWTabbl?

ITRUE
JHeprua CBA3N N MeXaTOMHbIe PacCTOAHMA YMEeHbLLIaoTCA

IFALSE



3Heprvm CBA3U N MmeXXaTOMHble PaCCTOAHUA YBE/TMYNBAIOTCA

IFALSE

3Heprvm CBA3U yBE/INYNBAETCA, @ MeXaTOMHbl€ PaCCTOAHNA YMEHbLLLAOTCA

IFALSE

HuWKaK He nameHsaoTcA

ITask24

Kaknum 06pasom M3meHATCA XMMUYECKMe CBOMCTBA HaHocpea?

ITRUE

TemnepaTypa nNpPOTEKAaHUA XUMUYECKUX pPeakuun yMeHbluaeTcs,

HEeOoCyLLEeCTBUMbIe paHee XMMMUYECKNE peakumum
IFALSE
TemnepaTtypa NPOTEKAHUA XMMUYECKMX PeaKLnNii yBeNnYnBaeTca
IFALSE
TemnepaTtypa NPOTEKAHUSA XMMUYECKUX PEaKLNIM He U3MeHAEeTCA

IFALSE

BO3HUKAKOT

TeN\nepaTypa NMPOTEKAHNA XUMUYHECKNX peaKu,Mﬁ YMEHbLIAETCA, HEOCYLLECTBUMDbIE

paHee XMMUYeCKue peakummn He Nponcxoaar
ITask25

Kaknum obpasom nameHaAoTCA MexaHUYecKne CBOMCTBA HaHocpea?
ITRUE

Bo3moKHO 0gHOBpPEMEHHOE YBE/IMYEeHME TBEPAOCTM U NNACTUYHOCTHU
IFALSE

TBEPAOCTb yBENMYMBALTCA, @ NNACTUYHOCTb YMEHbLUAETCA

IFALSE

TBEpPAOCTb U NNACTUYHOCTb OAHOBPEMEHHO YMEHbLUAOTCA

IFALSE

TBEPAOCTb U NJTACTUYHOCTb HUKAK HE M3MEHAIOTCA

ITask26



Kaknum 06pasom nameHaeTcA 3/IeKTPOHHAA CTPYKTYPa HaHOYaCcTULbI?
ITRUE

Mpy yMeHblleHMM pa3mepa HaAHOYACTMLUbI WMPUHA 3aNpelLéHHOM 30Hbl B Hel
yBennymnBaeTca

IFALSE

MW yMEeHbWEHUN pasmepa HAHOYACTULbl LWMPUHA 3anpeléHHON 30Hbl B HeW
BHa4a/ie yBe/IMYNBAETCA, @ MOTOM YMEHbLLAeTCA

IFALSE

MPpU yMEHbLWEHUN pasmMepa HAHOYaCTULbl LWWPUHA 3anpeltéHHON 30Hbl B HeW
yMeHblUuaeTca

IFALSE

Mpn yMeHbLEHUN pasmepa HAHOYACTULbI WMPUHA 3anpeLLéHHON 30Hbl B HEN He
N3MeHAeTcA

ITask27

YaenoHoe COnpoTUBAEHUE HAHOCTPYKTYPHbIX METaN/IoB MO CPaBHEHUIO C
O0DObIYHBIMMU ...

ITRUE

YBennuumsaeTca

IFALSE

YMmeHbluaeTca

IFALSE

He nameHaetca

IFALSE

CHavana ysennumnsaeTcs, a 3aTem yMeHbLlaeTcA
ITask28

Ecnn yactMuy MmarHuTHOro martepuana MNOMECTUTb BO BHELIHEe OAHOpOoAHOe
MarHMTHOE Nnojse U Npu 3TOM eé OAHOAOMEHHaa CTPYKTypa He HapyLluTtca, To
pa3smep 3TOM YacTuLbl bByaeT onpeaenaTbes ...

ITRUE

Paanycom abcontoTHOM 0A4HOAOMEHHOCTH



IFALSE

KpuTnuyeckmm pagnycom o4HOA0MEHHOCTM
IFALSE

Kputnuyeckmm paguycom cyneprnapamarHeTmsma
IFALSE

Niobbim  ©n3  paguycoB: paguycom abcontoTHOM oaHoAOMeHHocTH, nubo
KPUTUYECKMM  pPaguycomM OAHOAOMEHHOCTW, /MO0 KPUTMYECKMM  pPaguycom
cynepnapamarHeTmsma

ITask29

OT KaKkux d)aKTOpOB 3aBUCAT MNOJI0OXKEHNE U UHTEHCMBHOCTb MOBEPXHOCTHOIO
NnJ1asmMOHHOTIO pesoHcha?

ITRUE

OT pasmepa, dopMbl HAHOUACTULL, U TIOKAJIbHOTO ANINEKTPUYECKOTO OKPYIKEHUS
IFALSE

Ot pasmepa 1 GopMbl HaHOYACTUL,

IFALSE

OT pa3mepa HaHoYacTuL,

IFALSE

He 3aBUCAT HM OT KakMx paKTopoB

ITask30

OcnabneHue 31eKTPOMArHMTHOM BOIHbI MaJibIMU YaCTULLAMM ...

ITRUE

MponcxoauT 3a CHET 6ONbLLErO pacceaHUs U3TyYeHUsA

IFALSE

MpouncxoauT 3a CYET 6O/bLLIEro NOrNOWEHUA N3NYYEHUS

IFALSE

MponcxoauT 3a CHET pacceaHUs MU NOrNOLWEHUS U3/TyYEHUA B PaBHOM CTEMNEHMU
IFALSE

He npouncxogut



ITask31

HaHOCTpyKTypupoBaHHaA HEOAHOPOAHOCTb BELLeCTBA NPU B3aUMOLENCTBUM C
3/1IEKTPOMArHUTHBIM U3/TyYEHUEM ...

ITRUE

MoKeT npuBECTM K CO3L3HMIO BELWECTB C OTPULATE/IbHbIM  MOKAa3aTenem
NpesoMNeHNs 1 BewecTs, 061a4aoWwmx CTPYKTYPHbIMU LBETaMM

IFALSE

MoKeT npuMBECTM K CO3[4aHMI0O BELWEeCTB C OTpuUaTEeNbHbIM MOKasaTenem
NnpenomMIeHns

IFALSE

MoKeT NPUBECTM K CO34aHMI0 BeLLecTB, 061a4atoWwmx CTPYKTYPHbIMU LiBETaMU
IFALSE

Hu K yemy He MoXKeT npuBecTn

ITask32

MexaHunyeckme meToabl NOy4eHMA HAHOMATEPMUAIOB MOTYT OCHOBbIBATLCA Ha ...
ITRUE

KaBMTauMOHHBIX npoueccax

IFALSE

NcnapeHuu 1 KoHaeHcaumm

IFALSE

dneKkTponuse

IFALSE

Ncnonb3oBaHMKN GEPPUTUHOB

ITask33

®dursnyeckme metoapl NOJy4eHMA HAHOMATEPUANOB MOTYT OCHOBbLIBATLCA Ha ...
ITRUE

TepmouymKnnMposBaHun

IFALSE

Bnbpaumm



IFALSE

Tepmunyeckom pasnoxkeHum

IFALSE

Ncnonb3oBaHnn GpeppnTMHOB

ITask34

Xumunyeckme metoapbl NoAy4eHUA HAHOMATEPMANIOB MOTYT OCHOBbIBATLCA HA ...
ITRUE

BoccTtaHoBNEHUM

IFALSE

Mcnonb3oBaHUKM CUbI TPEHUA

IFALSE

Bo3roHke

IFALSE

Ncnonb3oBaHun GpeppuTMHOB

ITask35

K meTogam mexaHM4YeCcKoro AMcneprmpoBaHmUa OTHOCUTCA METOS, ...
ITRUE

M3menbyeHUA C MOMOLLbIO aTTPUTOpPA

IFALSE

M3menbuyeHUA pacnblneHnem CTpyu pacniasa

IFALSE

MN3menbyeHnA C NOMOLLbIO 31eKTpodaOTaLNM

IFALSE

M3menbyeHue B3pbIBOM NPOBOAHMKA

ITask36

K meToaam pumsnyeckoro aMcneprmpoBaHnA OTHOCUTCA METOL, ...
ITRUE

KoHTponnpyemomn Kpuctannmsaumm n3 aMmopPHoOro CocTosHmA



IFALSE
KaBMTaUMOHHO-TMAPOAMHAMUYECKUI
IFALSE

N3menbyeHna ynbTpassByKom

IFALSE

MecoyHbix Yacos

ITask37

K meTogam xmmmyeckoro gucneprmpoBaHnA OTHOCUTCA METOL, ...
ITRUE

MeTannotepmuu

IFALSE

LUmKanyecknx npespaLLeHni

IFALSE

Bakyym-cyb1MmaumoHHbI M

IFALSE

CNWHHMHroBaHUA

ITask38

K meTogam KoHCONMAAUMM HaHOPa3MepHbIX MOPOLUKOB OTHOCUTCA METO, ...
ITRUE

MpoKaTKku

IFALSE

CNWHHMHroBaHUA

IFALSE

PaBHOKaHanbHOro yraoBoro npeccoBaHmA
IFALSE

BcecTopoHHeN KOBKM

ITask39

C yBenmyeHMem AUCNEepPCHOCTU yaeibHasa NOBEPXHOCTb MOPOLLKOB ...



ITRUE

YBennumsaeTca

IFALSE

YMeHbluaeTca

IFALSE

He nameHsaeTca

IFALSE

BHauane ysennumsaetcsa, a 3aTem ymeHbLUaeTcA
ITask40

Kakoin ¢opmoit 4yactuy, onpegenaetcs MUHUMaNbHaA YyAeNbHAA MNOBEPXHOCTb
nopoLKa?

ITRUE
LLlapoobpasHomn
IFALSE
YewynyaTom
IFALSE
Nronbuatom
IFALSE

Jlroboi

ITask41

an O6pa3OBaHVIM OKCMAHOI\;I NAEHKN Ha NnoBEPXHOCTU HAHOMOPOLLUKOB METAa/1I10B
BE/INYNHA UX yp,eanoﬁ MOBEPXHOCTH ...

ITRUE
YBennuumsaeTca
IFALSE
YMmeHbluaeTca
IFALSE

He nameHsaeTtca



IFALSE
BHavane yBennumBaeTca, a 3aTeM He N3MeHAeTcA
ITask42

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

ITRUE

Obpa3oBaHMe 4actuy, npotekaer no 6e3anddysMoHHoMy u  AnPpdy3MoHHOMY
MexaHW3Mam pocTa

IFALSE
ObpasoBaHue YacTuL, NPOTEKAET NO KOAryaaLMOHHOMY MeXaHU3My poCTa
IFALSE

Ob6pa3oBaHue 4YactuL, npoTekaeT no 6e3anddysmoHHOMY M KOarynAauMOHHOMY
MexaHW3mam pocTa

IFALSE

Obpa3oBaHMe yvacTuy, npotekaer no 6e3anddysmoHHomy, ANGPY3MOHHOMY W
KOarynaumoHHOMY MexaHM3mMam pocTa

ITask43

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

CmewaeTtca oT HOPMa/IbHOTo 3aKOHA K IorapnudmMmnyeckmu-HopmaabHoOMy
IFALSE

CmewaeTtca oT N1orapndmMmnYecKkM-HOPMasibHOrO 3aKoHa K HOpMa/JibHOMY
IFALSE

OnpepnensaeTca HOPMaibHbIM 3aKOHOM U HE MEHAETCA

IFALSE

OnpeaenseTcs norapndmMmnYeckn-HOPMasibHbIM 3aKOHOM U HE MeHAETCA
ITask44

Kakne meToabl NPUMEHSIOT A48 NPAKTUYECKOro onpeaeneHus  yaenbHoMU
NOBEPXHOCTM HAHOMOPOLLKOB?



ITRUE

[ANHamMMyecKkune 1 cTtaTtmyeckne metoabl aacopbumnm

IFALSE

MeTozbl ra30MPOHMLLAEMOCTH

IFALSE

MeTozbl ra30MpPOHULAEMOCTM U ANHAMUYECKME MEeTOAbI aacopbumnm
IFALSE

MeTozbl ra30MPOHMULAEMOCTM U CTaTUYECKME MEeTOAbI aacopbumm
ITask45

Kakne metoabl NPUMEHAIOT ANA NPaKTUYECKOro onpeaeneHnsa cpefiHero pasmepa
HaHo4YacTuy,?

ITRUE

MeToa, ManoyrnoBoro paccesiHMA PEHTrEHOBCKUX Nydei
IFALSE

MeTtoa HenTpoHorpapum

IFALSE

MeToz, ra3onpoHMLLaEMOCTH

IFALSE

MeToza, 31eKTPOHHOM MUKPOCKOMNK

ITask46

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

ITRUE

MeTtoa peHTreHorpadum n HeuTpoHorpadum

IFALSE

MeToZ ManoyrnoBoro pacceAHnA PeEHTreHOBCKMX Nyden
IFALSE

MeTopa razoBou xpomaTtorpadpum



IFALSE
MeToz 3N1eKTPOHHOM MUKPOCKOMUK
ITask47

Kakvne meToabl NPMMEHAIOT AAA MPaAKTMYECKOro onpeaenieHuns pacnpegeneHus
HAHOYacCTUL, NO pasmepam?

ITRUE

MeToabl 3N1eKTPOHHON MUKPOCKONMUN U PEHTFEHOCTPYKTYPHOIO aHaIM3a
IFALSE

MeToa, ManoyrnoBoro paccesHmA PeHTreHOBCKUX NTyYei

IFALSE

MeTopa razoBou xpomaTorpadpum

IFALSE

MeTtoa HernTpoHOrpapum

ITask48

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

ITRUE

YnbTpadmonetoBaa n oNTMYECKana CNeKTPOCKONMUA
IFALSE

PeHTreHoCKoNuA

IFALSE

NHdpaKpacHaa cnekTpockonums

IFALSE

PagunocnekTpockonuma

ITask49

Kakown Bmg cnektpockonuu obnagaet camon BbICOKOW YyBCTBUTE/IbHOCTbHO?
ITRUE

ATOMHO-abcopbUMOHHAn cneKkTpocKonuma



IFALSE

ATOMHO-3MNCCUOHHAA CNEKTPOCKONUA
IFALSE

Macc-cnekTpomeTpua

IFALSE

AQepHbIN MarHUTHbBIN Pe30HaHC
ITask50

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

ITRUE

MeToa, TEMHOro nons B NpoxoAsliem csete, metof $a30BOro KOHTpacTa, MeToj,
NHTepdepeHLManbHOro KOHTpacTa

IFALSE

MeTopn cseTnoro nonAa B OTpa)-KéHHOM CBETE, MeTo/, Ha6}'ll-0,£I,eHVIFI B MH(I)paKpaCHbIX
ny4dax, MeTo CBETNIONO NnoJiAa B npoxogAallem csete

IFALSE

MeToa, yNbTPaMUKPOCKONUK, METOoA, TEMHOMO MoJiA B OTPa*KEHHOM CBETe, METoZ,
HaboAeHUA B NONSPU30BAHHOM CBETE

IFALSE

MeTog, HabnogeHua B ynbTpadmMoNeToBbIX Syvyax, MeToh, UCCAeAoBaHMA B CBETe
NIOMUHECLEHUUN, MeTo HabnaeHna B MHGPaKPaCHbIX yyax

ITask51

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

ITRUE

[leTeKTOp PEHTreHOBCKOro N3y4yeHunA
IFALSE

[leTeKTop BTOPUYHbIX 9/1EKTPOHOB

IFALSE



[leTeKTop OTPa3UBLUMXCS 3IEKTPOHOB

IFALSE

[leTeKTop noTepb SHEPrnUM 3/IEKTPOHOB

ITask52

[NVHA BONHbI 3/IEKTPOHOB B MNaAatoLeM Ny4yKe 3N1eKTPOHHOro MUKPOCKONa ...
ITRUE

YMeHbLUaeTca ¢ YBE/IMYEHNEM YCKOPSAIOLLETO HaNpPAXEHUA 3/IEKTPOHHOIO Ny4Ka
IFALSE

YBennumBaeTca c yBeIMYEeHNEM YCKOPAIOLWEro HanpsaKeHNa 31eKTPOHHOIO Ny4Ka
IFALSE

He nameHaeTca npu USMEHEHUN YCKOPAIOLLETro HanpaXeHUA 3/IEKTPOHHOTO Ny4Ka
IFALSE

BHavyane ymeHbluaeTcs, a 3aTeEM He U3MEHAETCA MPU YBEAUYEHUN YCKOPAIOLLLEro
HanpsAKeHMA 3/1EKTPOHHOr0 NyYKa

ITask53

Kakon curHan BusyanmsmnpyeTcs B CKAHMpPYoLLEM 30HA0BOM MUKpPOCKone?
ITRUE

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

CurHan nsmepeHHoro B3aMuMoAencTBMs 30H4a C MNOBEPXHOCTbIO obpasua
IFALSE

CurHan, nocTynarowmin B cuctemy obpaTHo cBs3n

IFALSE

CurHan, 3aaaBaembi N0Ib30BaTENEM B CUCTEME 0OpaTHOM CBA3M

ITask54

Kakue cunbl Mcnonb3yrTca Npu AETeKTUPOBAHUMM B3aMMOAENCTBUA B aTOMHO-
CMI0BON MUKPOCKOMNMUN?

ITRUE



Cunbl BaH-[ep-Baanbca
IFALSE
Cnbl MOHHOTO B3aMMOAENCTBUSA

IFALSE

Cunbl B3aMMOﬂ,El\/J1CTBMFI no Tuny KOBaJIEHTHOM CBA3M

IFALSE

CuAbl B3aMMOAENCTBMA MO TUNY METaNIMYECKOM CBA3U

ITask55

KaKuM yrnepogHbiM CTPYKTYpam COOTBETCTBYET sp2-rmbpuamsauma?

ITRUE

lpadputy

IFALSE

Anmasy

IFALSE

KapbuHy

IFALSE

KapbuHy u rpadputy
ITask56

MoneKynapHbIn KpUctann dynnepenHa ...

ITRUE

OTO NOAYNPOBOAHUK
IFALSE

OTO NPOBOAHUK
IFALSE

JTO AMNINEKTPUK

IFALSE

MoxkeT 06n1aaaTb 106bIM TUMOM MPOBOAMMOCTH

ITask57



Kakne MHAEKCbl XMPaNbHOCTM ONpPeaenatoT YrAepoaHyto HaHOTPYOKY C BUMHTOBOM
OCbl0 CUMMETPUN?

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

K metogy ¢GOpMMPOBaAHMA HAHO3NEKTPOHHbLIX CTPYKTYP, OCHOBaHHOMY Ha
MCMONb30BaHUM CKaHUPYHOLWMX 30HA0B OTHOCUTCS ...

ITRUE

MeToz NOKa/NIbHOro OKUCNEHUA

IFALSE

MonekynapHo-ny4yeBasn anUTaKcmaA

IFALSE

Xvmunueckoe ocaxkgeHue 13 razoon ¢asbl
IFALSE

MarHeTpoHHOe pacnblneHne

ITask59

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

ITRUE
dotonutorpadpus
IFALSE
dneKTpoHoAUTOrpadms

IFALSE



NoHonutorpadua
IFALSE
PeHTreHonuTorpadwms
ITask60

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

ITRUE

NmnpuHT-nnTorpadua

IFALSE

HaHonutorpadmsa Ha OCHOBE MCMO/Ib30BaHWNA CKAHMPYHOLWMX 30HA0B
IFALSE

MepbeBaa HaHOAUTOrpadmA

IFALSE

TepmoHaHonuTorpadma

IEND

IIepedens BOMPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTAllUU

1. MpuBeguTe KNaccudUKaLMIo AUCNEPCHBIX CUCTEM MO arperaTHOMy COCTOAHUIO.

2. MpuBeaunTe KNaccuduKaumio AMCNePCHbIX CUCTEM MO Pasmepam, NPUHATYIO B HAYYHbIX Kpyrax.

3. MpuBeanTe KnaccuduKaumio AMCNePCHbIX CUCTEM NO MEPHOCTHU.

4. MpuBeanTe NpuMepbl HAHOOOHLEKTOB B 0ObIYHOM KU3HW.

5. MpuBeaunTe KNaccudrKaumo BOSMOKHbIX TPEXMEPHbIX peLleToK bpass.

6. OnuwKnTe CyTb 3a4aHNA KOOPAMHAT Y3/10B, HaNpPaBAeHU U NNOCKOCTEN B KPUCTaNNE C MOMOLLbIO

MHOEKCOB annepa.

7. OnunwmnTe BUAbI BOSMOXKHbIX TOUYEYHbIX AedeKTOB B KpUcTane.
8. B 4EM COCTOMT CYTb CTPYKTYPHbIX Marn4yeckmx ymcen?

9. B 4EM COCTOMT CYTb 9NEKTPOHHBIX MarMyeckmx yncen?

10. O6bsAcCHMTE CYLWHOCTb YpaBHeHMA LLpéanHrepa.

11. O6bACHUTE CYLLHOCTb NPOCTPAHCTBEHHOW MOAENN aTOMa.

12. O6bACHUTE CYLLHOCTb SHEPreTUYeCKOM MOAEeNN aTOMa.

13. O6bsACHUTE CYLHOCTb CBA3KU cunamu BaH-[ep-Baanbca.



14.
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39.

40.

41.

42.

43.

HDOBE,EI,MTE CpaBHMTeﬂbeIVI aHaNM3 XMMUYECKUX CBAA3EN: MOHHOﬁ, KOBaJ'IEHTHOVI, MeTaNINYecKo

n cBAa3n cunamm Ban-ep-Baanbca.

B 4ém cocTouT cyTb TYHHENbHOro a¢pdeKTa?

O6bACHUTE, B YEM OTANYMNE SHEPTETUYECKUX MOLENEN aTOMA U KPUCTanna?
OnunwmnTe 0cobeHHOCTU GU3NYECKMX B3aMMOAENCTBMIA Ha HaHOMAcLTabax.
OnnwmnTe M3MEHEHNEe OCHOBHbIX CBOMCTB B HAHOMaTepUanax.

B 4éMm 3aK/t04aOTCA OCHOBHbIE TpeboBaHUA, NPeabABASEMbIe K METOAaM NOAyYeHNs
HaHOMaTepuanos?

Mpusegute KﬂaCCMCbVIKaLI,MI-O METOoA0B NOJy4eHNA HaHOMATEPKMAZIOB, B OCHOBE KOTOpOVI nexut
npmpoada oCHOBHOTIO npouecca.

OnuwmnTe CyTb METOA0B, OTHOCALLMXCA K MEXaHUYECKOMY U3MENbYEHMIO.

OnuwmnTe CyTb METOA0B, OTHOCALLUXCA K MHTEHCUMBHOW NAacTMyeckon gedopmaumin.
Onunwwure CYyTb MeTO04,0B, OTHOCALWMNXCA K MexXxaHNn4eCKomy BO3,£I,€VICTBVHO Pa3/INYHbIX Cpea.
Kak ocyLiecTBnatoTca MeToabl pacnblieHUst pacnnasoB?

OnuwmnTte cyTb METOA0B UCMAPEHUA-KOHAEHCALUN.

Kak ocyuiecTBnseTcs Bakyym-cyb/iMmaLMoHHasa TeXHoNorma?

B 4ém 3aKNtoYaeTca cyTb METOA0B TBEPAOda3HbIX NPeBPaLLEHNI?

ONuLINTE 3NEKTPOXMMUYECKME METObl NONYYEHMA HAaHOMATEPUANOB.

B 4ém 3aKNt0YaeTCa CyTb METOA0B MOy4YeHUA HAHOMATEPUANO0B, OCHOBAHHbIX Ha COYeTaHUU
OU3NYECKMX U XUMUYECKUX NPEBPALLLEHNIA?

OnuwwunTe MmeToLbl 6MONOrMYECKOro NoAXoAa A1s MOJYYEeHUA HAHOMATEPUAIOB.

OnuwmnTe MeToabl KOHCOIMAALMU HaHOPa3MEPHbIX NMOPOLLIKOB.

OnuwKnTe MeToabl onpeaeneHns yaenbHoW NoBepPXHOCTU HAHOMOPOLKOB.

B uém 3aKt04aeTCA CyTb MeToAa ra3oBoi xpomaTtorpadumn?

OnuwwKnTe NPUHLMMBLI PAabOoTbl AETEKTOPOB, KOTOPbIE UCMO/Ib3YHOTCA B ra30BOM XpomaTorpadum.
OnuwuTte paboTy MeTOA0B ONpeae/ieHna CpeAHEero pasmepa HaHo4YacTuL,

OnuwuTte paboTy MeToa0B M3MepeHUs obnacTeit KOrepeHTHOro paccesaHus (KPUCTananTos).
OnuwuTe paboTy XMMUYECKMX METOLOB ONpeaeneHns 3/1eMeHTHOro COCTaBa.

OnuwuTe, KakMm ob6pa3om NPOBOAAT aTOMHO-abCOPOLMOHHbIV aHaNM3.

OnuwwunTe, KakKnm 06pa3om NPOBOAAT aTOMHO-3MUCCUOHHbIN aHaAN3.

OnuwwuTe paboTy Macc-CNEKTPOCKOMNMYECKOro aHanM3a.

OnuwuTe paboTy ONTUYECKOrO MUKPOCKONA.

OnuwwuTe paboTy NPOCBEUMNBAIOLLETO 3/1EKTPOHHOrO MUKPOCKONa.

OnuwwuTe paboTy pacTPOBOro 31EKTPOHHOIO MUKPOCKOMa.



44,
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55.
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57.

58.

59.

60.

OnuwuTe paboTy CKAHMPYHOLLErO 30HA0BOrO MUKPOCKONa.

B 4EM 3aKNHOYAETCA CYTb MCKAXKEHWUI, KOTOPbIE BO3SHUKAIOT B CKAaHMpPYIOLLEN 30HA40BOW
MUKPOCKOMNMN?

OnuwnTe 0OCHOBHbIE METOAbl aTOMHO-CU/I0BON MUKPOCKOMUN.

OnuwunTe paboTy 3N1EKTPOCUNOBOI MUKPOCKOMUM.

OnuwuTe paboTy oNTUYECKOM MUKPOCKONUK BAMKHEro nons.

OnuwunTe cBOMCTBA Takol dopmbl yriepoaa, Kak dynnepeHsol.

OnuwuTe cBOMCTBA YrnepoaHblx HaHOTPYOoK. OT Yero oHM 3aBUCAT?

OnuwuTe TPaanLUMOHHbIE METObl OCaXKAEHMA NIEHOK, UCNONb3YEMble B HAHOTEXHOIOTUM.

[Moyemy monekynapHO-1y4eBasa ANUTAKCUA ABIAETCA CAMbIM Ka4yeCTBEHHbIM TPaANLLUMOHHbBIM
MeTo40M Nnosly4eHuUA CBGpoELIJeTOK?

OnuwwKnTe MeToabl NOMYYeHNA NAEHOK B HAHOTEXHO/I0MMM, OCHOBaHHbIE HA UCMO/Ib30BaAHUM
CKaHWpPYHOLMX 30HA0B

OnuwwnTte Buabl npoueccos nepemewieHnAa atomos B aTOMHOM NHXEeHepUun.

Ha KaKkux NpuMHLMNAax OCHOBaHbI NPOLECChI IOKAIbHOrO OKMCAEHUA METaI0B U
NoynpoBOAHMKOB?

Ha Kakux NpuHUMNax 0CHOBaHbI MPOLLECChI JIOKAZIbHOTO XMMUYECKOTO OCaXKAEHMA U3 ra30BOM
$a3zbl?

OnuwunTe BnAbl AUTOrpadum, NCNOAb3yemMon ANA NONYYEeHUA HAHOOObEKTOB.
Ha Kakux NpuMHUMMNax OCHOBAHa 3/IEKTPOHHO-y4YeBan Antorpadpua?
Ha Kakux npuHUpMnax ocHoBaHa UMMPUHT-AnTorpaduma?

Ha KaKkux npuvHUMNax oCHoBaHa nepbeBas uTorpadus?



