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1. Ilepeyenb KoMIeTEeHLMH,
YACTHUYHO)

oowenpogpeccuonanvuvix (OIIK):

¢hopMupyemMBbIX IMCUMILVIMHON (NMOJHOCTHH WJIH

Ko n naumenoBaunue
o0menpodecCHOHAIPHONW KOMITETCHITMH

NunukaTop(sl) JOCTHKEHUS
obmmenpodeccHoHaTbHOM KOMIIECTCHITUN

OIIK-1. CniocoOeH HCIO0Ib30BaTh OCHOBHEIE
OHoJIOrnyYecKue, (U3HKO-XUMHYECKUE,
XHUMHYECKHE, MAaTEeMaTHYECKH METOAbI s
pa3pabOTKH  MCCIIEIOBAaHUM

H/T2 opix1- [lpuMensieT ocCHOBHBIE (PU3UKO-
XUMHYECKHE M XUMHUYCCKHE METOIbI aHAIM3a
TUTSE pa3pabOTKH, HCCIEAOBAHUN U KCTICPTU3BI

OKCIEPTHU3bL | jIeKapCTBEHHBIX  CPEACTB,  JIEKAPCTBEHHOI'O
JICKQpCTBCHHBIX ~ CPCACTB,  M3TOTOBJICHHUSA | pacTUTEILHOTO  CHIPbSI M OHMOJIOTHYECKHUX
JIEKapCTBEHHBIX MpenapaToB 00BEKTOB
2. Buabl  OLEHOYHBIX MATEPHAJIOB B  COOTBETCTBHHM ¢  (hOPMHUPYeMBIMH
KOMIIeTCHIIUAMM
HanmenoBanue Buibl 011eHOUHBIX MaTepUaIoB KOJIMYECTBO 3aaHUI
KOMIIETCHIIUU Ha 1 KOMIIETEHUH IO
3ajanus 3aKpHITOTO TUIA 25 ¢ TajlOHaMH OTBETOB
OIIK- 1
3ajaHus OTKPBITOTO THIA 75 ¢ 3TaJlIoOHaMU OTBETOB
OIIK-1

33[{31—[1/[5[ 3aKPLITOI'0 THUIIA

3ananue 1. UncTpykius: Beibepute oauH NpaBUIbHBIN OTBET.

DyiepeH — 3To:

A) JKEJIC30CoACpIKaIlass HAHOCTPYKTYpaA, UCITIOJIb3yEeMas B MCIUITUHE,

B) yrineponnas HaHoTpyOKa;

C) cemeiicTBO M1apo0OPa3HBIX MOIBIX MOJIEKYH 001el popmynsl Cn;
D) niockuit nuct rpaduta MOHOMOJIEKYISPHOU TOJIIHHBIL.
Omanon omseema: C) ceMeHCTBO MIapoOOpa3HbIX MOJBIX MOJIEKY o011eit popmynst Cn.

3ananue 2. UacTpykuus: BeibepuTe 0MH MpaBUIIGHBINA OTBET.

Coenunenue cocraBa CeoHeo Ha3bIBaeTCH:
A) dymaepur;

B) dymnepan;

C) dymnepun;

D) dymnepoun.

Omanon omsema: B) ynnepan;

3anmanue 3. UacTpyKIus: BeiOepuTe ouH MpaBUIIBHBIN OTBET.

B co3nanum HaHOOOBEKTOB TEPMUH "CBEPXY-BHHU3'" 03HAYACT:

A) CTPYKTYPHUPOBAHUEC, CO3JAHNUC HAHOCTPYKTYP U3 aTOMOB U MOJICKYII;
B) CO3aHNEC HAHOCTPYKTYPUPOBAHHOT'O CJIOA METOA0OM CY6J'II/IME[I_[I/II/I BCIICCTBA,




C) co3nanre HAaHOCTPYKTYPHUPOBAHHOT'O CJI0S1 HAa TIOBEPXHOCTH OOBEKTA;
D) nucneprupoBanue, yMEeHbIIEHUE pa3Mepa 0ObEKTOB.
Omanon omeema: D) aucrieprupoBaHye, yMEHbIICHHE pa3Mepa 0ObEKTOB.

3amanwue 4. Muctpykius: Beioepure oquH npaBUIbHBIA OTBET.

CoenuHeHHE, KOTOPOE HE SIBISIETCS AJUIOTPOITHON MOIU(UKAIIMEH yriepoaa - 3TO:
A) xapOuH;

B) dymnepen;

C) anmas;

D) nennpumep.

Omanon omeema: D) nennpumep.

3ananue 5. UacTpykuus: BeibepuTe onH NpaBUIIbHBINA OTBET.
HanotpyOku 0051a1at0T CBOMCTBAMU:
A) IpPOBOHUKOB U CBEPXIPOBOIHUKOB;
B) nmpoBOTHUKOB;
C) NpOBOJHHUKOB M MOIYIIPOBOIHUKOB;
D) uzonsaTopos.
Omanon omeema: A) IPOBOJJHUKOB U CBEPXITPOBOJHUKOB.

3ananue 6. Unctpykius: Beibepute oauH npaBUIbHBINA OTBET.

Metobl cuHTe3a HAHOYACTHUL IPUBOJAT K MX MOIYYEHHIO B!
A) paBHOBECHOM COCTOSIHUU;

B) HepaBHOBECHOM COCTOSIHMY;

C) cTaObUIBLHOM COCTOSTHUY;

D) ycToitunBoM COCTOSIHUH.

Omanon omeema: B) HEpaBHOBECHOM COCTOSIHHH.

3ananue /. UncTpykuus: Beibepute oauH NpaBUIbHBIN OTBET.

®dakTopkl, BIUSIOMNE Ha (POPMUPOBaHHE (PUZUKO-XUMHUECKUX CBOMCTB HAHOCHCTEM:
A) TepMO/IMHaMUYECKHUE;

B) TernnoBsie;

C) KBaHTOBO-pa3MepHbIE U TEPMOANHAMUYECKUE;

D) kBaHTOBO-pa3MepHBIE.

Omanon omseema: C) KBAaHTOBO-Pa3MEPHbIE U TEPMOIUHAMUYECKHE.

3ananue 8. UHcTpykuus: BeibepuTe 01MH NpaBUIIbHBIA OTBET.

KadecTBeHHOE M3MEHEHNE XUMHUUECKUX CBOMCTB B 3aBUCMOCTH OT KOJIMYECTBA aTOMOB WJIN
MOJIEKYJI B YaCTHUILIE BEIIECTBA:

A) peakimoHHas ClIOCOOHOCTB;

B) sneprus akTuBamuu;

C) snepreruueckuii 6apnep;

D) pazmepHslii 23GdeKT.

Omanon omseema: D) pa3mepHbIit 2P PeKT.



3amanne 9. MucTpykius: Beibepure oguH npaBUIbHBIA OTBET.

SIBieHMe cynepMarHeTu3Ma HaOJIr01aeTCs TIPU pa3Mepax HAHOKIACTEPOB:
A)or 1 o 10 am;

B) 6ostee 10 HM;

C) ot 50 10 100 HM;

D) B HaHOKJIaCTepax SBJIEHUE CylIepMardeTH3Ma He MPOSIBIISCTCA.
Omanon omeema. A) ot 1 1o 10 aMm.

3ananue 10. UncTpykuus: Beibepure ouH NpaBUIBHBINA OTBET.

Momnocnoii rpaduTa - TBymMepHast ceTKa U3 MPaBUIbHBIX MIECTUYTOJLHUKOB M3 aTOMOB
yriepona:

A) rpadur;

B) rpacen;

C) anmas;

D) xap6ums.

Omanon omseema: B) rpaden.

3ananue 11. Unctpykuums: BeiGepure oiMH NpaBUIbHBIN OTBET.

Lens noGaBneHrs 0JICMHOBOM KUCIOTHI B BOJAHYIO IUCIIEPCHUIO MATHUTHBIX YACTHUIl TIPU
CO3/IJaHUM MarHUTHOM JKUJIKOCTHU:

A) 115 TOJKUCTICHUS CPEJIbI;

B) nns yBenudeHust BI3KOCTH;

C) nonmyueHus: HEMPO3PAUHO KUIKOCTH;

D) st co3nanusi CTpyKTypHO-MEXaHUYECKOTro Oapbepa Ha MOBEPXHOCTU YaCTHIL.

Omanon omeema: D) s co3aanus CTPYKTYpPHO-MEXaHUYECKOTo 0apbepa Ha MOBEPXHOCTH
YaCTHII.

3ananue 12. Unctpykuus: Beibepure ouH NpaBUIbHBINA OTBET.

CVD —»sro:

A) ucniapeHue 1 oca’kJIeHuEe B MHEPTHOMU CpeJe;

B) xuMudeckoe ocakaeHnue 13 ra30BO (assl;

C) camopacnpoCTpaHsIOLIUICS BBICOKOTEMIIEPATYPHBIA CUHTES;
D) snexTpoHHBIN YU HA OCHOBE KBAHTOBOM TOYKH.

Omanon omeema: B) xummdeckoe ocaxIeHne U3 ra3oBoi (assl

3ananue 13. UncTpykuwms: Beibepure ouH MpaBUILHBINA OTBET.

Oco0bIMHU CBOMCTBAMHU HAHOYACTHIL SIBIISIFOTCS:

A) HU3KHE a7CcOPOLIMOHHBIEC CBOMCTBA;

B) BbICOKas KaTaTUTUYECKUE CBOMCTBA, BBICOKAs aJICOPOIIMOHHBIE CBOMCTBA, CTOCOOHOCTH K
CaMOOpraHu3alNH;

C) BBICOKas MOJIIpHAs Macca,

D) Hu3Kas KataqauTU4YecKass akTHBHOCTD.

Omanon omeema: B) BbICOKas KAaTAIMTHYECKUE CBOMCTBA, BHICOKAs aJCOPOIIMOHHBIC CBOMCTBA,
CIIOCOOHOCTH K CaMOOpraHU3aliu.



3ananue 14. Unctpykuus: Beibepure ouH NpaBUIbHBINA OTBET.

KanTtumnesep ucnonb3yeTcsi B MUKPOCKOIIE:

A) CKaHUPYIOLIEM CHJIOBOM;

B) ckanupyroiiemM TyHHEIbHOM;

C) pactpoBom;

D) npocBeunBaromiemM 31eKTPOHHBIM.

Omanon omeema: A) CKAaHUPYIOIIEM CHUIOBOM.

3amanwue 15. UaCcTpyKums: Beibepure oauH NMpaBHIIbHBIA OTBET.

ITpomexyTouHbIE 00pa30BaHUs MEXKy ATOMaMH C OHON CTOPOHBI U TBEPABIMHU COCTOSHUSIMHU C
JIPYroi, Ha3bIBAIOT:

A) KUAKOCTBIO;

B) monekynamu;

C) HaHOYACTHIIAMU;

D) razom.

Omanon omeema: C) HAHOYACTHIIAMH.

3ananue 16. MHcTpykuus: BeiGepure oluH NpaBUIbHBIA OTBET.

Hanouactuier kakoro Meramia 3 QeKTHBHO OOPIOTCS ¢ OAKTEPUSIMHU U BUpyCaMu?
A) xenesa;

B) cepeodpa;

C) amromMuHuS;

D) 3omo0ta.

Omanon omeema: B) cepebpa.

3ananue 17. UHcTpykuums: BeiGepure oluH NpaBUIbHBIA OTBET.

TonmuHa 01HOCTOWHON YIiIepoAHON HAHOTPYOKH COCTABIISIET:
A) MUJUTHOH aTOMOB YTJIEpO/a;

B) cro aromoB yriepona;

C) omuH atom yriieposa;

D) 2-5 aTtomoB yriepoja.

Omanon omeema: B) onun atom yriaeposa.

3ananue 18. Unctpykuus: Boeibepure oiuH NpaBUIbHBINA OTBET.

OymiepeHsl 1 HAHOTPYOKH 00pa3yroTcsl MpU TeMIepaType:
A) HU3KOW;
B) xomMHaTHO;
C) BBICOKOH;
D) He oka3bIBaeT BIUSHHUS.
Omanon omseema: C) BEICOKOH.
3anmanue 19. MHCTpYKIHS: BRIOeprTe OJTMH MPABHIBLHBIA OTBET.

TonmuHa MHOTOCTIOWHON YIIIepOAHON HAHOTPYOKH COCTABIISIET:
A) MUJUTHOH aTOMOB YTJIEpPO/Ia,;

B) cro atomoB yrnepona;

C) oauu aToMm yriepoja,

D) 2-5 atromoB yriiepona;



Omanon omsema: D) 2-5 atomoB yriepona.

3ananue 20. Unctpykuus: Beibepure ouH NpaBUIbHBINA OTBET.

Hanommpur cienal Ha OCHOBE:

A) HaHOTPYOKH;

B) dymnepena;

C) MoJIeKyJTbI HCKYCCTBEHHOTO O€IKa;
D) nanomieHok.

Omanon omeema. A) HAHOTPYOKH.

3amanwue 21. UaCcTpyKums: Beibepure oauH MpaBHIIbHBIA OTBET.

Crioco6 mosry4eHHst HAHOYACTHI] «CBEPXY BHH3:

A) o0pazer U3MEHSIOT XUMUYECKUMU METOIaMH;

B) o0Opazen uaMenpyaroT 0 TeX MOp, OKa €ro YaCTHIIBI He CTaHyT HAaHOPa3MEPHBIMH,

C) o6pa3zer moaBepraroT JIEKTPOITU3Y;

D) HaHOYACTHIIBI TOJTYYAIOT, OOBEAUHSIS OTACIBHBIC ATOMBI.

Omanon omeema: B) obOpaszen nM3MeNbYalOT JO TEX IOp, MOKA €ro 4YacTHIbl HE CTaHyT
HAHOPa3MEPHBIMH.

3ananue 22. Unctpykuus: BeiGepure ouH NpaBUIbHBIA OTBET

YcTpoiicTBO U1 COOPKHM HAHOMEXAHU3MOB!
A) nuzaccemOnep;

B) accembuep;

C) ukocasap;

D) ranpBaHn4eCcKUil 3JIEMEHT.

Omanon omeema: B) accembiep.

3ananue 23. UncTpykuus: Beibepure oiuH NpaBUIbHBINA OTBET

Cnioco0 nmonmyyeHus: HAHOYACTHUI «CHU3Y BBEPX»:

A) obpazer U3MEHSIOT XUMHUYECKUMHU METOIaMH,

B) obOpazerr uamenpuaroT 10 TEX MOP, MOKA €ro YaCTHUIIbI HE CTAHYT HAHOPAa3MEPHBIMH,
C) oGpazerr st 3TOTO MOABEPTAIOT JIEKTPOITU3Y,

D) nanoyacTuipl NOAy4YaroT, OObEINHSS OT/ICTbHBIEC AaTOMBI.

Omanon omeema: D) HaHOYACTHIIBI TIOTYYAIOT, OOBEAUHSS OTIEILHBIC ATOMBI.

3ananue 24. Unctpykuws: Berbepure ofuH MpaBHIIbHBINA OTBET

@yIIepeH COCTOUT U3 aTOMOB:
A) xucnopona;

B) Bomopona;

C) yrnepona;

D) yrnepona u Boopoaa.
Omanon omsema: C) yriepoa.

3ananue 25. Unctpykuus: Beibepure oJuH NpaBUIbHBINA OTBET

@ynnepeHsl U yriaepoiHble HAHOTPYOKH MOJTyqaroT U3:
A) rpadura,



B) anmasa;

C) yrapHoro rasa,

D) cunres-rasa.

Omanon omeema. A) rpadura.
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3aganue 1.
HaHOOOBEKTHl TMPOSBISIOT BBICOKYIO (PU3MKO-XMMHYECKYI0 AaKTUBHOCTb, TaK KakK HMEIOT

BCJIIMYMHY IIOBEPXHOCTHU pa3acia.
Omanon omeema: BBICOKYIO.

3aganue 2.
[TpoBOAMMOCTH HAHOTPYOKH C YBEJIMYCHUEM €€ JITHHBI.
Dmanon omeema: yMEHBIIACTCS.

3amanue 3.

MosekymsipHasi MalllHa, KOTOpasi 3alporpaMMHpPOBaHa CTPOUTh MOJIEKYJISPHYIO CTPYKTYpPY H3
0oJiee MPOCTHIX XUMUUECKUX OJIOKOB, HA3bIBACTCS
Omanon omeema. MOJIEKYIISIPHBII accemMOJIep.

3ananue 4.
MarauTHas KUJIKOCTh MIPEJCTABISIET COO0H B3BECh B )KUIKOCTH.
Omanon omeema: GeppOMArHUTHBIX YACTHII.

3amanue 5.

[TpuBenure Tpu (QakTopa, KOHTPOJIUPYIONIWE JBIKCHHE OJIIGKTPOHOB B HAHOPAa3MEPHBIX
TBEPAOTENIBHBIX CTPYKTYpax.

DTaJoH OTBETA: KBAHTOBBIC OTpaHUYCHHUS, HHTEP(EPEHITNS, BO3SMOKHOCTh TYHHETHPOBAHUSI.

3amaunue 6.
Uro npezacraBiseT co0oil sBIeHUE «pa3MepHbIi dPPerT»?
Omanon omeema: N3MEHEHNE CBONCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT pa3Mepa dJIEMEHTOB HX

CTPYKTYPBHI.

3amanue 7.

OnummTe TPOCTPAHCTBEHHOE CTPOCHNE HAHOTPYOOK.

Omanon omeema: MPEACTABIAIOT COOOM MPOTSKEHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX
TeKCaroHAIBHBIX CETOK C aTOMaMHM YTJIepojia B y3Jax.

3amaunue 8.

B kakux cmydyasix HCKYCCTBEHHBIE MaTepUalbl OTHOCSAT K HAHOKOMITO3UTaM?

Omanon omeema. €Cii MaTepUaIbl TOJYISHBI BBEJICHUEM HAHOYACTUI] B KOMITO3UT.

3ananue 9.

Ha yem ocHOBaH MeTO] MOTydeHHUsI 30JIeH PU3NIECKON KOHIEH CAITUeH?

Omanon omeema: OCHOBAH Ha OXJAXJCHUM IAapOB pPa3JUYHBIX BEIIECTB HA Pa3IMYHBIX
MO/IJTOKKAX.

3amaunue 10.
Kakme 00beKThl MUKPOMHUPA OTHOCATCS HAHOCTPYKTYpam?



Omanon omeema: 0OBEKTHI, Y KOTOPBIX XOTS Obl OJUH M3 JIMHEHHBIX Pa3MEPOB HE MPEBHIMIACT
100 uMm.

3aganue 11.

HazoBute HaHOCTPYKTYpHI, KiIacCH(UKAIUSA KOTOPBIX OCYLIECTBISETCS I10 HAINPaBICHHUIM
KOOpJIMHATHBIX ocell X, Y, Z.

Omanon omseema: TpexMmepHslie (3D) cTpyKTypBl.

3amanue 12.

OnuIIMTe OTINYHSI CIIOCOOOB IMOTYYCHHS HAHOYACTHI] «CHU3Y BBEPX» H «CBEPXY BHH3Y.

Omanon omeema. cnocod «CHU3Y BBEPX» - HAHOYACTHUIIHI MOTYYAIOT, OOBEIUHSS OTICIHHBIC
aTOMBI; CIIOCO0 «CBEPXY BHHU3)» - 00pa3ell U3MEIbYaroT JI0 TeX MOp, IOKa €ro YacTHIlbl HE CTAHYT
HAHOPa3MEPHBIMHU.

3aganue 13.
[lepeunciure HAHOCTPYKTYpPBI, KOTOpPBIE OTHOCATCS K JIMHEHHBIM ogHOMepHBIM (1D)

CTPYKTYypam.
Omanon omeema. HAHOHUTH U HAHOIIPOBOJIOKH.

3ananue 14.

Krnaccudukanus HaHOCTPYKTYP MOXKET OCYIIECTBISITBCSI HA OCHOBE JIMHEHHBIX pa3MepoB
YacTULBl [0 HAaMpaBJICHUSAM KOOPJAMHATHBIX oceil X, y, z. K kakomy Ttumy mo »3Toit
KJIaccu(UKAIUU OTHOCSTCS HAHOTOYKH (MM KBAHTOBBIC TOUKH)?

Omanon omeema. HAaHOTOYKHU (UM KBAHTOBBIE TOYKH) IO 3TOHM KiIaccH(UKAIMU OTHOCATCS K
HynasMepHbIM (0D) oObekTaM.

3aganue 15.

Yem o0OBbscHSETCS JIBOMCTBEHHOCTh CBOMCTB pacTBOPOB O€NKOB (KaK MCTUHHBIX M Kak
KOJIJIOWIHBIX PAcTBOPOB)?

Omanon omseema: 00bSICHAETCS pazMepaMu MoJieKyl 6enkoB oT 1 10 100 HM.

3ananue 16.

OnuirTe MexaHu3M OaKTEPUIIMIHOTO EHCTBHS HAHOUYACTHUIL cepedpa.

Omanon omeema. UOHBI cepeOpa MOITIOMIAIOTCS KIETOYHOM 000JI0YKOM MHUKpPOOpPraHu3Ma, B
pe3yabTaTe Yero ero KIeTka OCTaeTcs KU3HECTIOCOOHO!, HO TIPH ATOM HapyIIAIOTCS HEKOTOPHIE
ee GpyHKIMM, HanpuMep, JeneHue (6akTepuocTaTudeckuii 3pPexT).

3ananue 17.

[TpuBenuTe KpaTKyr0 XapaKTEPUCTUKY OCHOBHBIM METOJaM CHHTE3a HAaHOYACTHUI[ OJIarOPOIHBIX
METAJIJIOB.

Omanon omeema: CUHTE3 HAHOYACTULL MOXKET OBITh OCYIIECTBIIEH XUMUYECKUMHU, PU3NUECKUMU
U OuonornyeckuMu Merogamu. K ¢usmueckuM MeToAaM OTHOCST MCHapeHue, KOHIECHCAIUs U
Ja3epHOe BbDKUTaHHWE. XHMMHMYECKHE METOJbl 4Yalle BCEro MCIOIb3YIOTCS JUIsl MOJyYeHUs
CTaOWJIbHBIX KOJUIOMJHBIX JHCIIEPCHH B BOJAE WM OpraHuueckoM pactBopureine. K
OMOJOTUYECKUM METO/IaM OTHOCST MOJYyYEHHUS] HAHOYACTHULL TP MTOMOLIN MUKPOOPTaHU3MOB.
3amaune 18.

OO®bsicHUTE U1 YeTO UCTIONb3YIOTCS OMKOHBIOraThl HA OCHOBE HAHOYACTHI] METAJLIOB.

Omanon omeema: KOHbIOTUPOBaHHAs OMOMOJIEKYJIa ¢ HAHOYACTHIIAMU OJaropoJHBIX METAJIJIOB
(OMKOHBIOTAT) MOXKET MCIIOJIb30BAaThCs /111 OOHAPYKEHMsI paKOBBIX KIJIETOK, omyxosei. B satom
Clly4ae HAHOYACTHUIIBl METAJUIOB BBICTYNAKOT KaK METKH, IO3BOJISIIOIIME JAMArHOCTUPOBATH
MaTOJIOTHYECKHE U3MEHEHHSI Ha PAHHUX 3Tarax pa3BUTHA 3a00JI€BaHUs.



3amanue 19.

B ueM 0COOE€HHOCTB MOCTYIIJICHUS HAHOYACTHI] B OPTaHNU3M YeJIOBEKa?

Omanon omeema. OCOOCHHOCTH TOCTYIUICHHWS HAHOYACTUI[ — OTO HX CIOCOOHOCTh K
WHTAJSIITAIOHHOMY, TPaHCIEPMaIbHOMY, TPAaHCHEHPAIIPHOMY U SHTEPAIIBHOMY TPOHHUKHOBEHHUIO B
Mro0BIe OpraHbl ¥ TKaHH YenoBeka, Bkaodas [[HC.

3amanue 20.

Kakue mnpeamersl W BemiecTBa MOTYT OBITh HCTOYHHKOM ITOCTYIUICHHMSI HAHOYACTHI[ M
HAHOOOBEKTOB B OpraHU3M 4YeJoBeKa?

Omanon omeema. HAHOJICKAPCTBA, HAHOKOCMETHKA; BOJIa U MPOAYKTHI MTUTAHHS, 3arpsI3HCHHBIC
HAHOBCIICCTBAMMU, HpeﬂMeTBI 6BITa, C KOTOpBIMI/I HpOI/ICXOI[I/IT qaCTBIﬁ KOHTAaKT (HaHOTeKCTI/IJIB,
HAHOKOMITO3UTHBIC I1JIACTMACCHI)

3aganue 21.

[TpuBenuTe MpUMeEp OMACHOTO BO3JCHCTBUS HAHOYACTHUIl HA OPTAHU3M UYEIOBEKA.

Omanon omeema. HANpUMEp, TP BO3JACHCTBUM HAHOYACTHI[ MEIM HAa KPOBb YCHJIUBACTCS
arperanus OeJIKOB, UYTO IPUBOUT K HHTCHCUBHOMY OCQKICHHUIO TPOTECHHOB.

3ananue 22.

[IpuBenuTe mnpumep MeTola [AMATHOCTUKM B MEAMIIMHE, HWCIOJIb3YIOIUNA JOCTUKEHUS
HAaHOTEXHOJIOTHIA.

Omanon omeema: HAPUMEP, UCIIOJIB3YETCS METOH monuMepasHoi nenHoit peakiuu (I1LP) B
JIMAarHOCTUKE MH(EKITMOHHBIX 3a00JICBaHU.

3amanue 23.

[TosicHUTE, YTO IPEACTABISIIOT COO0H KIOTTOUUTHI. OOBSICHUTE MEXaHU3M UX JICHCTBHS.

Omanon omeema: KIOTTOIUTHI MPEICTABISAIOT COO0H MCKYCCTBEHHBIN aHAIOT TpoMOoIuTOB. [1o
KOHCTPYKIIMM OHM HANIOMHUHAIOT PECIHPOLUT, HO BHYTPH Y HErO B CBEPHYTOM COCTOSIHUU
HaXOIUTCA BOJIOKHHCTAsE Macca. HpI/I HapyHIeHI/II/I CIOCTHOCTHU TKaHeﬁ IIOIIABIIIMEC B 30Hy
paHeHHsI KJIOTTOLIMTHI BHIOPACBHIBAIOT CBOE COAECPKUMOE HapyXKy. BolokHa pa3BopaymBaroTCs
HaHOI[O6I/I€ CCTHU. KpaCHme KpOBfIHI)IC TCJIblIAa IIOIIAJAKOT B 3Ty CCThb " KpOBOTe'-IeHI/IC
OCTaHaABJIMBAETCH.

3amanue 24.

Uro mpencrarisieM coboii MeTos KpuoHuku? [loueMy KpHOHUKY MOYKHO OTHECTH K METOJaM
HAHOTEXHOJIOTUH?

Omanon omeema. KPUOHUKOW HA3BIBAIOT TEXHOJIOTHIO COXPAHCHUS OpPraHW3Ma B COCTOSHUHU
KPHUOKOHCEpBAIUH, T.e. OBICTpOl W TriayOokoW 3amopo3ku. K MeTomam KpUOHHMKH OTHOCHT:
OMOTEXHOJIOTHIO, TEXHOJIOTHIO «BHUPYC KaK POOOT», TEXHOJOTHIO «KJIETKa-poOOT», OCHOBAaHHBIC
Ha TOCTHKEHUAX HAHOTEXHOJIOTUH.

3ananue 25.

[Tosicuute, 4TO MpEACTABIAIOT cOO0M pecupoluThl. OOBSICHUTE MEXAHNU3M UX JIEHCTBUS.
Omanon omeema: pecUPOLUT MPEACTABISAET MONYI0 chepy AUaMeTpoM OKolo 1 MKM, BHYTpU
KOTOpPOM HaxoAMTCs CKaThl kuciaopo. CycreH3usl pecnupolUTOB MOXKET ObITh HHBEIUPOBaHA
B KPOBEHOCHYIO CHCTEMYy OpraHM3Ma NpU HapyUIeHWH HOPMAaJbHOTO CHAOKEHUsS TKaHel
KkuciaoposioM. Peciupouut crnocobeH 3amacath KUCIOPOJ B YCIOBHSX €ro M30bITKA U BBIACIATH
€ro B yCJIOBMSIX HEJOCTaTKa.

3ananue 26.
Jaiite onpeneneHne NOHATHIO caMOcOOpKka HaHOOOBEKTOB. [IpuBennTe MpruMepsl HAHOCTPYKTYP
00pa30BaHHBIX METOJJOM CaMOCOOPKH.



Omanon omeema. CamocOopka (KOHCEpBAaTHBHAs CaMOOPraHU3alUs) — IMPOLEcC 00pa30BaHUA
YIIOPSIZIOUEHHOM CTPYKTYpBI B 3aKpBITBIX CHCTEMax C COXPaHEHHEM CTPYKTYpP COCTaBHBIX
gacteil. [lpumepamm camMocOOpkM MOTYT CIYyXUTh OOpa3oBaHHE CQHEPUYECKUX MU
IMJIMHPUYECKIX HAHOMUIIEIUT, JKUIKUX HAHOKPUCTAIIJIOB.

3aganue 27.

[lepeuncnure HAHOYCTPOHCTBA, KOTOPBIE MOTYT OBITh HW3TOTOBICHBI C HCIOJIH30BAHUEM
MOJICKYJISIPHBIX HAHOTEXHOJIOTHH.

Omanon omeema: K HAHOYCTPOMCTBAM HW3TOTOBJICHHBIM C HCIIOJH30BAHHEM MOJEKYISPHBIX
HAHOTEXHOJIOTHH OTHOCSATCS: PECIUPOLUTHI, KIIOTTOIUTHI, HAHOPOOOTHI.

3aganue 28.

[lepeunciure He MEHEE JIBYX THUIIOB HAaHOCHCEM C MPUMEpPAMU HOCHUTENEH, MCIOIb3YIOIIUXCS
JUISL aIPECHOM JIOCTaBKH JIEKAPCTBEHHBIX CPEJICTB.

Omanon omeema: OMOIOTUYECKUEC U OMOTEHHBIC HAHOYACTHIIBI ((PEPMEHTHI, OCIIKH, pUOOCOMBI,
BUPYCHI); MOJTMMEPHBbIE HAHOYACTHUIBI (MOJUATHICHTIIUKOb, MMOJUIIIMKOJIEBas, MOJIUMOIOUHAS
KHCJIOTHI); TIOJIUMEPHBIE MUIICILJIBI; JTUOCOMBI (Majible, OOJBIINE U MHOTOCIOMHBIC JIMTIOCOMBI);
yIIepoAHbIE HAHOYACTULIBI (HAaHOTPYOKH, (pymepensl, rpadeH, HaHOaIMa3bl); HEOPTraHUUECKUE
HaHOYACTHIIBI (30JI0TO, cepedpo, IUIaTUHA, TUTAH, LHWHK, >KEJIe30, OKCHUIbl METaUIOB U
HEMETAJUIOB, HanpuMep KpeMmHust). JIroOble U3 mepeurcIeHHbIX.

3amanne 29.

Onummre KpaTko 00pa3oBaHue HAHOOOBEKTOB—IIMIIOCOM M IIPEUMYIIECTBO WX UCIIOIH30BAHUS B
MEIUIIHHE.

Omanon omeema: TUTIOCOMBI CaMOTIPOU3BOJIHHO 0O0pa3ylOT B BOJHOM pPacTBOPE 3aMKHYTHIC
doconunuanpie MeMOpaHHbIE OOOJNOYKHM, BHYTPH KOTOPBIX BOJHAs Cpela, CIOCOOHas
MIEPEHOCUTH JICKapCTBCHHBIE BEIIIECTBA. [IpenmymiecTa JIATIOCOM: MIPUPOTHAS
OMOCOBMECTHMOCTh MaTepHuasia JIMIocoM; GhochOoUNHUIHbIeE MEMOpPaHHBIE 000JOYKH 00JIaIat0T
CBOMCTBaAMH TIOJNYIIPOHHUIIAEMOTO Oaphepa, B MeECTaxX JOCTaBKH JIGKAPCTBEHHBIX BEIIECTB
BBICBOOOXKJAIOT MX; M30UMPATENbHOCTh JEMOHUPOBAHUS OTHOCUTENBHO KIIETOK; BO3MOXHOCTH
PETYIHPOBATh JIUITUIHBIA COCTAB JTUTIOCOM M, TEM CaMbIM, H3MEHSATH UX JICHCTBUE HA pa3IUNIHbBIC
KJIETKW OpraHu3Ma.

3amanue 30.

OnumwuTe CBOMCTBA IEHAPUMEPOB, KOTOPBIC MTO3BOJISIFOT HCIIOIB30BAaTh UX B METUITUHE.

Omanon omeema. NEHAPUMEPHI TMPEACTABISAIOT COOON MONMMEphl, WMEIOUINE BETBsIIEecs
CTPOCHHE C TMPEJACKa3yeMbIMH, KOHTPOJIUPYEMBIMH ¥ BOCIPOU3BOJUMBIMH C OOJBIION
TOYHOCTBIO pa3MepaMu MakpoMoJyieKyd. Hamuuuwe B ATHX MakpOMOJEKyllax KaHaJloOB U TOp,
UMEIOINX XOPOIIO BOCIPOHM3BOANMEIC (OPMBI M pa3Mephl, 00eCIeYrBacT CIOCOOHOCTh K
BBICOKOM HM30MpATENbHOCTH PA3IMYHBIX BEIIECTB, B TOM YHCIE JIEKApPCTBEHHBIX (IIeneBas
JIOCTaBKa), HYKJICOTUIOB (HAIMPaBJICHHAS JIOCTaBKa T'CHETHUYECKOTO MaTepuaja), KOHTPACTHBIX
(Bu3yanuzanus n300pakeHui B MEAUIIMHCKON TUArHOCTHKE, YCUJICHHE KOHTpAcTa, HalmpuMep, B
SIMP)

3amaunue 31.

[Tepeuncnure HE MEHEE TPEX OCHOBHBIX COBPEMEHHBIX HAMPABICHUI B HAHOMEIUIINHE.

Omanon omeema. - HAHOCTPYKTYPUPOBAHHBIC MaTepHaJbl: MOBEPXHOCTH C HAHOPEITbE(OM,
MeMOpaHbl ¢ HAHOOTBEPCTUSIMU;

- HAHOYACTHUIBL: (PyIIepeHsl, IeHPUMEDHL;

- MUKPO- U HAHOKAIICYJIbI;

- HAHOTEXHOJIOTHYECKUE CEHCOPHI M aHATTN3aTOPBI;

- MEUIIMHCKOE MMPUMEHEHHSI CKAHUPYIOIIUX 30HI0BBIX MUKPOCKOIIOB;
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- HAHOUHCTPYMEHTBI 1 HAHOMAHUITYJISATOPBL.
JIro0ObIe U3 IepeuncIeHHbIX.

3aganue 32.

OOBsCHUTE MPUHIINIT IEHCTBUS «I1abopaTopruu Ha yurmey. JJs yero MoxeT ObITh UCIIOIb30BaHO
TaKoe YCTPOHCTBO?

Omanon omeema: «1abOpPaTOpUsi Ha 4YWMNE» - IUIACTHHKA, HA MOBEPXHOCTU KOTOPOM
YIIOPSIOUEHHO pa3MEeIIeHbI PEeNTOpPhl K Hy>)KHBIM BelllecTBaM, HampuMep, anturena. Ha ognoit
IUTACTHHKE MOTYT OBITh pa3MeEIleHbl JAaTYMKH JUII MHOTHX THICSY BemiecTB. llpukpernenue
MOJIEKYJIBI BEIIECTBA K PEIENITOPY BBISABISECTCS IEKTPUUYECKUM ITYTEM WM TO (IIF0OPECHICHIINY.
Takoe ycTpoiicTBO ClIOCOOHO 0OHAPYKUBATh OTAEIBHBIC MOJIEKYIIbI; MOXKET OBITh UCIIOJIb30BAHO
Opu  OmpeAe’eHuHn mnocienoBateabHocTd  ocHoBanmid JIHK  wimm  ammHOokmcmor  (mis
UICHTU(UKAINY, BBISIBICHUS TEHETHUECKUX UM OHKOJIOTHYECKUX 3a00JIeBaHuil), 0OHApYKEHUS
B030yauTeneil HH(PEKIIMOHHbIX 3a00JIeBaHUi, TOKCHYHBIX BEIIECTB.

3aganue 33.

Onumure mNpeuMyIiecTBa MNPUMEHEHHS HAHOYACTHI B (QWIBTPYIOIMIMX MaTepuiax —
HaHoMeMOpaHax. [IpuBeauTe mpuMepsl.

Omanon omeema: 0COOCHHOCTh HAHOMEMOpPAH - BBIOOPOUYHO YJANSTh «HEHY)KHBIE» YaCTHIIbI
Wi HoHbl. K mpumepy, MO’KHO MCIIONIb30BaTh HAHOYACTHIIBI cepeOpa ISl TOro, 4TOOBI H30eXKaTh
Omo3arpsizHeHus: GUIBTpA.

3ananue 34.

[TpuBenuTe mpuMep HAHOCUCTEMBI JJIs yIaJICHHS] HOHOB METAJUIOB U3 BOBI.

Omanon omeema. HaAPUMEpP, MarHUTHbIE HAHOYACTHIIBI OKCH/IA JKeJle3a ¢ pa3MepoM 4vactuil 21
HM yJaJSIFOT U3 BOJbI pa3jiMyuHble HOHBI METAJUIOB (>kene3a, MeIu, KaJMus, CBUHIA). AncopOrus
Pa3IUYHBIX HOHOB METAJUIOB 3aBUCHT OT KHCJIOTHOCTH M TEMIIeparypa cpeibl, 3PPEeKTUBHOCTh
Bappupyercs ot 35 go 100 %.

3amaunne 35.

HasoBute mnpeummyiectBa M HEIOCTAaTKH ATOMHO-CHJIOBOW MHMKPOCKOIHMHM IO CPaBHEHHUIO CO
CKAHUPYIOLLEH JJIEKTPOHHONU MUKPOCKOIIHEH.

Omanon omeema: MPEUMYILECTBO ATOMHO-CUJIOBO MUKPOCKOIIUH — HE TPEOyeT CBEPXBBICOKOTO
BaKyyMa U MOXKET paboTaTh B OOBIYHOW BO3IYIIHOM WIIM JaXke KUAKOH cpeae (B OTIMYUHU OT
CKaHUPYIOLIEH 3JEKTPOHHOM MUKPOCKONHHU), YTO TO3BOJIIET U3yyaTh OMOJOTHYECKHE OOBEKTHI,
HEJ0CTATOK aTOMHO-CUJIOBOM MUKPOCKOIIUU — 10 CKOPOCTU CKAaHMPOBAHUS METOJ 3HAYUTEIIBLHO
YCTYIIAeT CKaHUPYIOIIEH 2JIEKTPOHHON MUKPOCKOIIHH.

3amaunue 36.

OObsICHUTE TPUHIIUI ACHCTBUSI SJIEKTPOHHOTO MUKPOCKOTIA.

Omanon omeema: B DICKTPOHHOM MHKPOCKOII€ HCIIONB3YETCS HANpaBICHHBIA TOTOK
AIIEKTPOHOB, KOTOPBIN BBIMOIHSIET POJIb CBETOBOTO Jy4ya B CBETOBOM MHKPOCKOIE, & POJIb JHH3
HUI'Pal0OT MAarHuThIl (MaFHI/ITHBIC J'H/IHSI)I). BCJ'IGI[CTBI/IG TOro, 4YTO0 Ppas3jiM4HbIC YYaCTKH
UCCIIEyeMOT0 OOBEKTa TMO-pa3HOMY 3aJep)KUBAIOT JJIEKTPOHBI, HA DJKpaHE AIIEKTPOHHOTO
MHUKPOCKOIIa TIOJIy9aeTcsl 4epHOo-0eroe H300pakeHHe H3ydyaeMoro oOBeKTa, YBEIMYCHHOE B
JECSATKU U COTHU THICSY pas3.

3amanue 37.

OOBsICHHTE, 10 KaKOW MPHYWHE ONTHYCCKHA MHUKPOCKOI HE MOMKET OBITh WCIOJB30BaH JUIS
W3YYEHUS HAHOCHCTEM.

Omanon omeema. W3 BOJHOBOW ONTHKU HW3BECTHO, YTO H3JIYYCHHE C JITMHOW BOJHBI HE
MO3BOJIIET Pa3IMYMUTh JBa OOBEKTA, €CIM PACCTOSIHUE MEXKIYy HUMHU 3HAUUTEIHHO MEHBIIE
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JUIMHBI BOJIHBL. B CBETOBOM MMKPOCKOIIE JJISl MOJYYEHHUS U300paKeHUs MCTOIb3YIOT BUIAMMBIHA
cBeT ¢ rHOoM BoJHbBI 400—700 HM, TO €CTh ¢ pa3MepoM, 3HAUUTEIHHO MPEBBIIAIOIINM Pa3MEPHI
HAaHOYACTHLl. B ONTHYECKHH MHMKPOCKOI MOKHO YBHJETH KHUBBIC KIIETKH, pa3Mep KOTOPBIX
COCTaBJISIET MUKPOHBI (THICAYN HAHOMETPOB), HO HEBO3MOKHO YBUIETh 00Jiee MEJIKHE OOBbEKTHI.

3aganue 38.

[TosicHUTE IPUHIIUIT JEHCTBHSI CKAHUPYIOIIETO AJIEKTPOHHOTO MUKPOCKOTIA.

Omanon omeema. CKAaHHPYIOIIHUE SJICKTPOHHBIE MHKPOCKOIBI CTPOST M300pakCHHE BHEIIHEH
MOBEPXHOCTH 00Opa3iia, CKAHUPYS €€ C IMOMOIINBI0 3JEKTPOHHOTO JIy4da, CKATOTO MAarHUTHBIMHU
JMH3aMU JI0 pa3Mepa ropsiaka S5 HM. Tlociae B3auMOIeHCTBHS Tyda ¢ MOBEPXHOCTHIO JICKTPOHBI
paccemBarOTCs U TOMAJA0T HA JIETEKTOP, PETUCTPUPYIOIIUN CUTHANT W MPEoOpa3yomuid ero B
H300paKCHHE MOBEPXHOCTH. MHTEHCUBHOCTh CHTHAjJa 3aBHCHT OT pejibeda IMOBEPXHOCTH,
pa3Mepa 4aCcTHIl U UX XUMHYECKOTO COCTaBa.

3ananue 39.

[lepeuncnure OCHOBHbIE METO/bI IOTYYEHUS HAHOUACTULL «CBEPXY BHHU3Y.

Omanon omeéema: Bce METOIBI «CHU3Y BBEPX» MOXKHO pa3feluTh Ha JBa Ooybmmx Kiacca: 1)
OCaXk/IeHMEe HAHOYACTHUI] M3 Ta30BOM ¢a3pl M 2) oOpa3oBaHME HAHOYACTHUIl B KOJJIOMTHOM
pactBope. Ecnu ocaxkaeHue u3 razoBoil (azbl MPOUCXOIUT C U3MEHEHUEM COCTaBa BELIECTBA,
€ro Ha3bIBAIOT XMMHUYECKUM, €CIM XMMUYECKOH peaklUH MPH OCAXKAECHUU HET, €r0 UMEHYIOT
(hUBUYECKUM.

3ananue 40.

HazoBuTe ocoOeHHOCTM MeTo/la MOJNYyYeHHUS HAHOYACTHI[ MPU XUMHUYECKOM OCAKICHUH W3
ra3oBoii (assl.

Omanon omeéema: 1) Ha IOBEPXHOCTH TOIOKKH aJICOPOUPYIOTCS aTOMBI U MOJIEKYJIbI BEIIIECTB,
00pa3yromuxcs B pe3yjbTaTe XHUMHYECKUX PpEaKIui, KOTOpbhIE MPOTEKAIOT MPHU BBICOKOU
temriepatype — ot 600 go 1000 °C; 2) npexkypcop («IIpeaiieCTBEHHUK» HAHOYACTHIIBI)
WCIIApSIOT MPU HArpeBAaHWU U TOJ JABJICHUEM HWHEPTHOTO Ta3a HaNpaBJsIOT B PEaKIUMOHHYIO
30HY, T/I€ U MPOUCXOTUT €ro MPEBPAIllEHUE B HAHOMPOAYKT; 3) MHOTHE PEaKIIMU XUMHYECKOTO
OCXKJIEHUS TPEOYIOT MPUCYTCTBUS KaTaIM3aTOpA.

3aganue 41.

OObsicHUTe, YeM OTIMYAIOTCS DJIEKTPOHHBIE CBOWCTBA HAHOPA3MEPHBIX CHUCTEM OT OOBEMHBIX
CBOICTB MarepHaia.

Omanon omeema. OCOOEHHOCTHIO HHU3KOPA3MEPHBIX CHCTEM SBISIETCS MOAM(HUKAIUS HX
ANEKTPOHHOW CTPYKTYpbl MPU OrPAHUYEHUN PA3MEPOB CUCTEMBI B OJHOM WM HECKOJIBKHX
KOOPJIMHATHBIX HANpPABJICHUIX 10 pa3MEPOB, CPABHUMBIX C JAJIMHOM BOJIHBI A€ bpoiinsa. B atom
HaIlpaBJICHUH, II€ IPOUCXOAUT OTPAaHUYECHHUE PA3MEPOB, MPOUCXOIUT MEPEXO] OT HENPEPBIBHOU
ANIEKTPOHHOU CTPYKTYPbI BaJIEHTHOM 30HBI K JUCKPETHOM AJIEKTPOHHOM CTPYKType. DTO CBSI3aHO
C IMPOABJICHUEM KBAHTOBO-MEXAHUYCCKUX SIBJIEHUH.

3amaunue 42.

Mertanibl, KOTOPBIE PACIIONOKEHBI B 3JIEKTPOXUMHUUECKOM Py HAIPSHKEHUW METaJuIOB MpaBee
BOJIOPO/Ia, HE BCTYMAIOT B PEAKIIUIO C COJITHOM KHUCIIOTOM, TO €CTh COJISTHAsI KUCJIOTa C OOBIYHBIM
cepeOpoM He pearupyer. OJHAKO HAHOYACTHIIBI cepedpa pearnpyroT C COJITHON KHUCIOTOH C
BBIZICIICHUEM BOAOPOIA. B uem IIpHUYrMHa TaKOT'O IMOBEACHUA HaHOI—IaCTI/IH? CocraBbTe YpaBHCHHC
pEaKIuu B3aUMOICHCTBUS HAHOUACTHI] cepedpa ¢ CONSTHON KHUCIOTOM.

Omanon omeema. HAHOYACTULIBI cepedpa pearupyroT C COJSHOM KHUCIOTON C BBIJIECIEHUEM
BOJIOPO/Ia; MPUYMHA TAKOTO TIOBEICHUSI HAHOYACTHII CBSI3aHa C MMOBEPXHOCTHBIMU d(hexTamu — B
HAaHOYAaCTUIEC CYIIECTBEHHO YBCIMYMUBACTCA OOJII aTOMOB, HAXOOAIMUXCA HA IMOBECPXHOCTHU, OHU
o0nanaroT GoJiee BBICOKOM dHEpTruel U akTHBHOCTHIO.
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2Ags + 10HCI = 10AgCl +5H>

3amanue 43.

JIUCTBS JIOTOCA OCTAFOTCS YHCTHIMHM, JIaXKe €CJIM [IBETOK pacTéT B MYTHOH W Tps3HOM Boje. Ha
BOCTOKC JJOTOC ABJIACTCSA CHUMBOJIOM YHCTOTBI U CHHUTACTCsA, YTO CaM Byﬂaa pOI[I/IJ'ICSI B IIBCTKC
aoroca. CaMOOYHIIEHHE IOBEPXHOCTH OT 4YAaCTHI[ TI'PSI3M HAa3bIBAIOT IOITOMY <A(P(HEeKTOM
siotocay. C yeM CBA3aHO ATO sBJIEHHE?

Omanon omeema: Bcs NMOBEPXHOCTh JHMCTHEB M IIBETOB JIOTOCA MOKPBITA MHKPOOYrOpKaMu
BBICOTOM OKOIO 10 MKM, KamenbKu BOJIBI HE TIOMEIIAIOTCS MEXKIY STUMHU OYrOpKaMu, MO3TOMY
JUCThSl M I[BETKU JIOTOCA MPAKTHYECKA HE CMAYMBAIOTCSA BOJOM; KaIUIM BOJBI CKATBIBAIOTCS C
HUX, TIPAKTHYECKHU HE OCTaBIIsisA ClieJla MU CMBIBAIOT BCIO TPs3b; JaKe KarllsiM Kiies u MEna He
yIaércs yIep:KaThCs Ha MOBEPXHOCTH JIOTOCA.

3amanue 44.

Bce MeTonbl monydeHUsT HAHOCTPYKTYP MOKHO pa3/IeIUTh HA JIBE OOJBIINAE TPYIIBl — METOIBI
MOJTyYCHHUST HAHOYACTHI] ITyTEM U3MEJIbUYCHHUS BEIIECTBA M METObI «BBIPAIIIMBAHHUS» HAHOYACTHII
W3 OTIEIBHBIX aTOMOB. Kakue 370 MeTOmBI?

Omanon omeema: TUCIICPrallMOHHBIC METOJIbI U KOHACHCALIMOHHBIC METOIbI COOTBETCTBEHHO.

3amaunue 45.

B wmonekyne ¢ymrepera Ceo aTomMa yriaepoga oOpa3ylOT TNpPaBUIBHBIE MHOTOYTOJIEHUKH,
CBs3aHHBIE MEXAy coOoil. Ha3zoBUTE KOIMYECTBO MHOTOYTOJBLHUKOB, 00pa3yoIUX TaHHYIO
CTPYKTYpY.

Omanon omeema: 12 NpaBUIbHBIX NATUYTOJbHUKOB U 20 IPABUIIBHBIX IIECTHYTOJIbHUKOB.

3amaunue 46.

Kak ucronb3yroT B HAHOTEXHOJIOTUSX BUPYC TAOAYHONW MO3auKH?

DTajoH OTBeTa: BHUpPYC TabayHOW MO3aMKKM B HAHOTEXHOJIOTHSAX HCIHOIB3YIOT B KauecTBE
HAaHOKOHTEHHEpPA U HAHOAJIEKTPO1a.

3aganue 47.

B coBpemenHbIx pa3zpaboTkax 3¢G(EeKTHUBHOTO Kies Uisi paboThl TOJ BOAOW HCIOJIb30BAHbI
HaquHe JOCTUXKCHUSA HaHO6I/IOT€XHOJ'IOl"I/II\/JI, I/ICHOJ'H)SYIOHII/IX Ha6JHOI[€HI/I$[ 3a XKHUBOTHBIMU.
Kakue HaOmroeHus 3a >KUBOTHBIM MHUPOM HCIIOJIh30BaHbl B TPou3BOACTBE kies «Geckel»?
Omanon omeema. OSTO Marepwal, B KOTOPOM KIeH MHJIWNA COEIUHEH CO CIOCcOOOM
NepeIBIKEHUS TeKKOHA.

3ananue 48.

Kak paznuuatorcs mexay coboil ¢yiiepeHbl 1 HaHOTPYOKH 1o BHyTpeHHeMy o0bemy? Kak 3to
UCTOJIb3YeTCsl B HAHOTEXHOJIOTUsX?

Omanon omeema. PyaiaepeHbl UMEIOT HEOOJBIION O00BEM BHYTPEHHEHW MOJOCTH, B KOTOPOM
MOYKET TOMECTUTHCS JIUIIb HECKOJIBKO aTOMOB JPYTUX 3JEMEHTOB, a YIJIEpOAHbIE HAHOTPYOKHU
o0iamaroT OOJBIIMM BHYTPEHHHMM OOBEMOM, IIO3TOMY MOTYT OBITh HCIIOJIB30BAaHBl Kak
«OoJbIIINE KOHTEHHEPBI» I EPEHOCa YACTHIL.

3ananue 49.

['eKKOHBI MOTYT MEpeIBHUraThCsl MO IJIAJKON BEPTHKAIbHOW MOBEepXHOCTU. Uem oOBscCHSAETCS
TaKasi CllocCOOHOCTH?

Omanon omeema. HAOMOAEHUS B 30HAOBBII MHMKPOCKON TMO3BOJWIM YBUIETb, YTO JIAIKU
TEKKOHA MOKPBITHl MUJUIMOHAMH BOJIOCKOB, PACUIEIVIEHHBIX HAa MUJIMAPbl HAHOBOJIOKOH — 3TO
MTO3BOJISIET UM KPEIKO YIEpPKUBATHCS HA IIOBEPXHOCTH.
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3aganue 50.

Mosxno mu monekyny JIHK paccmatpuBaTh kak HaHOOOBEKT? Ha OCHOBaHMM KaKMX KpUTEPHUEB
3TO 00BIACHSICTCA?

Omanon omeema:. MOXHO;, mmpuHa MmoJiekyiabl JIHK cocrtaBiger 2 HM, TO €CTb OJUH U3
pa3MepoB MOJICKYJIbl YKJIAILIBACTCS B pa3Mepbl HAHOOOBEKTOB.

3ananue 51.

Mounekynsl JIHK Moryr mmeTh O4eHb OOJBINYIO JIMHY — 8 c¢M W jaxe Ooibimie. [Toyemy
monekyisl JJHK oTHOCST K HaHOCTpYKTYpam?

Omanon omeema. K HAHOCTPYKTYpaM OTHOCSTCS OOBEKTHI MHUKPOMHpPA, Y KOTOPBIX XOTS Obl
OJIMH W3 JIMHENHBIX pa3MepoB He npesbimaeT 100 um; B JIHK mmpuna monexyinbl cocraBiaseT
BCETO 2 HM.

3amanue 52.

JlaiiTe xapakTepucTUKy rpadeHy Mo CieayrleMy IIaHy: u3 4ero COCTOUT; TOJIIIHHA HAHOCIOS
(B aToMax); MpOCTpaHCTBEHHAsI CTPYKTypa (Tiockasi, cepuueckasi, MUJIMHIPUIECKas); K KaKUM
HAaHOCTPYKTYpaM OTHOCHUTCS.

Omanon omeema:. TpadeH COCTOMT M3 aTOMOB YIJIEpoa; OJHOATOMHBIA CIIOH; CTPYKTypa
IUIOCKAs; OTHOCUTCS K HAaHOIIIICHKAM.

3ananue 53.

I'pucenn oObIYHBIX KapaHpaamieil crenanbl U3 rpadura, KOTOPBIA MPEICTaBIAET COOOH CTONKY
muctoB rpadena. ['padurom MoxxHO nucaTh Mo Oymare. OOBSICHUTE 3Ty CITOCOOHOCTD TpaduTa.
Omanon omeema: cinou rpadeHa B rpapure OYCHb IUIOXO CBA3aHBI MEXKIY COOOW M MOTYT
CKOJIB3UTH JAPYr OTHOCHUTENILHO JIpyra, MOITOMY, €CIIM TPOBECTH TpaduroM mo Oymare, TO
CONPUKACAIOLIUICS ¢ HEel cliol Tpad)eHa OTAEISIETCS U OCTaeTcs Ha Oymare.

3amanmne 54.

Onummwmre yriaepoaHble HAHOTPYOKH IO CIICAYIOMEMY IUIaHY: U3 YeT0 COCTOST; TUaMeTp TPYOOK;
X JJIMHA; KOJUYECTBO BO3MOKHBIX CIIOCB.

Omanon omeema:. HAHOTPYOKHU COCTOAT U3 aTOMOB YIJIEPO/Ia; AUAMETP COCTABIISIET OKOJIO 1 HM;
JUTMHA B THICAYU pa3 OOIbIIe; MOTYT OBITh OJJHOCTIOWHBIE UITH MHOTOCTIOWHBIE TPYOKH.

3ananue 55.

Omummre QymIepeHsl Mo CIeAyoMeMy IJIaHy: U3 YeTo COCTOST; MPOCTPAHCTBEHHOE CTPOEHHUE;
auaMeTp (yJuIepeHoB; HanummTe GopMyiTy Haubosee n3ydeHHOro GysuiepeHa.

Omanon omeema: COCTOAT U3 aTOMOB YTJIEPO/Ia; BHITYKIIbIC 3aMKHYThIE MHOTOTPAHHUKHU B BHUJIE
cdepsl; nuamerp npubnuszurensHo 1 HM; C60.

3ananue 56.

[Touemy 3071 30J10Ta UMEIOT Pa3HYIO OKPACKY?

Omanon omeema: pa3Has OKpacka 30JIed 30JI0Ta CBA3aHA C Pa3JIMYHBIMU pa3MepaMu YacTHIL
307151, HaIpuMep, 30J1b 30J10Ta ¢ r=20 HM — KpacHbId, ¢ =50 HM — CHHUH.

3anmanue 57.

Onummure NOBEPXHOCTh, HA3bIBAEMYIO «HAHOTPABOW» MO CIIENYIOLIEMY IUIaHY: U3 KaKUX aTOMOB,
COCTOMT; KaKUMHU HaHOOOBEKTaMH 00pa30BaHa JJaHHAs MOBEPXHOCTH (HAHOTPYOKH, HaHOC(EPHI
U T.J.); JJIMHA U PACCTOSIHUE MEXYy HAHOOOBEKTAMHU.

Omanon omeema. «HaHOTpaBa» o0Opa3oBaHAa W3 aTOMOB KpPEMHHUS; IpPEJCTaBIsET COOOH
HaHOMPOBOJIOKY (HAHOCTEP)KHU); BCE HAHOCTEPXKHM OJMHAKOBOW JJIMHBI M HAXOAATCS Ha
OJINHAKOBOM PacCTOSIHUU JPYT OT Apyra (MOX0>KHU Ha MaCCaKHYIO LIETKY).
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3amanue 58.
3070T0 HE O0OJamaeT KaTAIUTHYECKOW AaKTUBHOCTHIO. (OJHAKO, HAHOKIJIACTEPHI 30J10Ta,
cojepkaue oT 8 1o 20 aTOMOB 30510Ta, CIOCOOHBI KaTaJM3UPOBaTh PEAKIIMIO OKHCIEHUS
yrapHoro rasa kuciopoaoM. CocTaBbTe YypaBHEHHE JAaHHOTO TMIpoIlecca C ydacTHEeM
HaHOKAaTalu3aTropa.
Omanon omeema:

Au8-20
CO+02=CO

3amanue 59
3071070 He OO0MamaeT KaTaIMUTHYECKON aKTUBHOCTHIO. (OHAKO, HAHOKJIACTEPHI 30J10Ta,
coaepxariue oT 8 10 20 aTOMOB 30JI0Ta, CIIOCOOHBI YCKOPATH PEAKIUIO THIPOTaIOreHUPOBAHUS
aneruieHa. CoctaBbTe ypaBHEHUE JAHHOTO MPOIECCa C YYaCTUEM HAaHOKATaau3aTropa.
Omanon omeema.

Au8-20
2HCI + CoHz = C2H4Cl3

3aganue 60.

HazoBure ob6nactu npuMeHeHUs HOCHOIUTTHIHBIX HAHOCHCTEM.

Omanon omeema:. PocHOIUNHUIHBIC HAHOCUCTEMBI IIPUMEHSIIOTCS JIJIS1 BBEICHUS JICKAPCTBEHHBIX
coenmMHeHUN u BakiuH. OJHUM U3 CIOCOOOB CO3JaHUsl JICKAPCTBEHHBIX CPEJICTB HOBOTO
MOKOJICHHS CTaj0 CHaOKEHHWE UX CUCTEMaMHM JOCTAaBKH, 00€CTICUNBAIONIIUMH ITPOJIOHTUPOBAHHOE
MOCTYIIJICHUE JICKAPCTBEHHBIX BEILECTB B OMPEJICICHHBIC OPraHbl U KJIETKU-MHUIIEHHU, a TaAKXKe
yiydieHue GpapMakoIorHueckux CBOMCTB MpemnapaTta.

3aganHue 61.

HazoBuTe OCHOBHBIE CTPYKTYpPHBIE 3JIEMEHTHI YCTPOMCTBA, MPUMEHSIEMOTO JUIsl OCaXKICHUS
YaCTHI] U3 Ta30BOH (a3bl.

Omanon omeema:. YCTPOWCTBO ISl OCAKJIEHUS BKIIOUAET YETHIPE OCHOBHBIX 3JIEMEHTA!
BaKyyMHas KaMmepa C HacoCOM; HUcCIapsieMas NOBEPXHOCTh — HMCTOYHUK BEILECTBA; Cpela —
BaKyyM MJIM IUTa3Ma, COJEp’Kalias HOHbl HMHEPTHOTO Tra3a; MPUHUMAIONIAs TOBEPXHOCTH
(cyOcTpat), Ha KOTOPO MPOUCXOAUT OCAKIECHUE HAHOYACTHII.

3aganue 62.

Kakue cmocoObl HCTIONB3YIOT JIJIsl UCTIApEHUs BEIIeCTBa MPHU MOTy4YeHUU HAaHOYACTHII U3 Ta30BOM
¢a3zer?

Omanon omeema. HarpeBanue u3NydeHHEM HMIYJIHCHOTO Jla3epa BBICOKONW WHTEHCHUBHOCTHU
(;1azepHast abnsius), 6OMOAPIUPOBKY MYyYKOM DJIEKTPOHOB B BBICOKOM BaKyyMme, BO3JCHCTBHUE
ra3opaspsIHOi MIa3MOii, HarpeBaHUE B SJEKTPUUECKOM IyTe.

3ananue 63.

HazoBuTe 0COOEHHOCTH XMMHYECKOTO OCa)XJACHUS IPU MOJYy4YEeHHH HAHOYACTHIl U3 Ta30BOH
¢a3pl. UTo U3 cels mpeAcTaBIAIOT IPEKYPCOPHI?

Omanon omseema: 1lpu XUMHUYECKOM OCaX/JE€HUU U3 ra30BOMl (a3bl Ha MOBEPXHOCTU MOJIOKKU
aJIcopOMpYIOTCS aTOMBbl M MOJIEKYJIbl BEIIECTB, OOPa3yIOIIMXCS B pPE3ylbTaTe XHUMHYECKHX
peaklmii, KOTOpbIE MPOTEKAIOT, KaK MPaBWIIO, IPU BeICOKOW Temneparype — ot 600 mo 1000 °C.
Pearentsl, ucnonp3zyemsle JUIsi XUMUYECKOTO OCAXACHUSI, Ha3bIBAIOT IPEKYPCOPAMH, B IIEPEBOJIE
C JIATUHCKOT'O — «MIPEAMICCTBEHHUKAMNW» CUHTE3UPYCMBIX HAHOYACTHII.
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3aganue 64.

HazoBure coenuHEHHs, KOTOpBIE CIyXaT MCXOMHBIMH BEUIECTBAMHU JUIA  TIOJTYYCHUS
HAHOKJIACTEPOB METAJIIOB.

Omanon omeema: J{ns moiydyeHHs HAHOKJIACTEPOB METAUIOB OOBIYHO HCIIOJIB3YIOT JIETy4He
COCIMHEHUSI, CIIOCOOHBIC Pa3yiaraThCsl HA aTOMBI METaula U MOJEKYJbI ra3a. [I[puMepoM MokeT
cyxuth kapoonwt Hukens Ni(CO)4 — 6ecuBeTHas )KUAKOCTh, KOTOpask IPU HarpeBaHUU JIETKO
MPEeBPAIIACTCS B METAUTHICCKUN HUKEIb.

3amanue 65.

[TosicHuTE KaK MPEJOTBPATHTh CAUIAHKE HAHOYACTHI] IIOCIIC UX IMOTYICHHS.

Omanon omeema. Jlius TOro dYTOOBI MPEAOTBPATUTH CIMIIAHWE YaCTUI[ M 00pa3oBaHHE
KPYIMHOKPUCTAJUTMYECKOTO 0CaJKa, B pPAaCTBOP COJIM JOOABJISIOT IOBEPXHOCTHO AaKTHBHBIC
BEIIIECTBA, HAIIPUMEP, OJICHHOBYIO KHUCJIOTY.

3aganue 66.

OnunuTe METOUKY MOJTYICHHUS MOHOIUCIIEPCHBIX HAHOCHCTEM.

Omanon omeema: JIs TOMyd4eHUS MOHOJTUCIICPCHBIX CHCTEM IOJYYCHHYIO OOBIYHBIMU
METO/IaMU CMECh HAaHOYACTHI] Pa3JIeJIAIOT M0 pa3Mepam, UCIIOIb3ys pa3HOOOpa3Hble PU3NUECKUE
METOJIbI — CEIUMEHTAINIO, 3JIEKTPo(ope3 WIM CEICKTHBHYIO aJCOPOIHMIO MOJCKYISIPHBIMU
CHUTaMHU.

3agaHue 67.

KakoBbI OCHOBHBIE TPUUUHBI, THUITUUPYIOIINE HEOOBIYHBIE CBOMCTBA Y HAHOCHUCTEM.

Omanon omeema. MOXXHO BBIJICIHTH JIBA OCHOBHBIX (haKTOpa, BIMSIONIUX HA (opMHUpOBaHUE
CBOMCTB HAHOCHUCTEM — 3TO H3MEHEHHWE TEPMOJMHAMUYECKOTO COCTOSIHUS HAHOCHUCTEM I10
CPaBHEHMIO C KIJIACCMYECKHM U MOSBJICHHE KBAaHTOBO-pa3MEpHbBIX 3P(HEKTOB C yMEHBIICHHUEM
XapaKTEPUCTUUYECKUX Pa3MEPOB CTPYKTYPHBIX IJIEMEHTOB.

3amanue 68.

[Tosicuute, yeM OOBSCHSETCS 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH OT pa3Mepa pearupyromunx
YACTHII.

Omanon omeema. BcnencTtBue MaiblX pa3MepOB HAHOYACTUIIBI MMEIOT BBICOKYIO BEIHYHUHY
MOBEPXHOCTH pazjena. Takue 0ObeKThI MPOSIBIISIIOT BHICOKYIO (PU3NKO-XMMUYECKYIO aKTUBHOCTb.

3aganue 69.

Kak Mo>keT ObITh MpeACTaBlIeH 3JEKTPOH € IO3ULIUU KBAHTOBOW MEXaHUKHU ?

Omanon omeema. C TO3ULUN KBAHTOBOM MEXaHMKHM D3JIEKTPOH MOKET OBITh INpeACTaBlIeH
BOJIHOM, OMUCBHIBAEMON COOTBETCTBYIOIIEH BOIHOBOU (pyHKIMEN. PacipocTpaHeHue 3T0il BOJIHbBI
B HAHOPa3MEPHBIX TBEPJOTEIbHBIX CTPYKTYpax KOHTpoJupyercs 3¢(deKTamMu, CBSI3aHHBIMHU C
KBAHTOBBIM OIrpaHHYEHHEM, HUHTeppepeHIed U BO3MOXKHOCTBbIO TYHHEIMPOBAHUS depe3
MOTEHITUATBHBIE OaphEPHI.

3aganue 70.

[TosicHuTe CYITHOCTD MOHATHS CylepliapaMarHeTH3M.

Omanon omeema: CynepnapaMarHeTH3M - KBa3ullapaMarHUTHOE TIOBEICHUE CHCTEM, COCTOSIIINX
COBOKYITHOCTH JKCTpPEMalbHO MaiblX (eppo wiu (EeprUMarHUTHBIX YacTHIl. YacTHUIBI ITHX
BEIICCTB TIPH ONPEJCICHHO MaJIbIX pa3Mepax IepexoasT B OJHOJOMEHHOE COCTOSIHHE C
OJTHOPOJHOM  CaMONPOU3BOJIBHOW HAMATHUYEHHOCTHIO IO BCEMY OOBEMY  YaCTHIIBL
COBOKyHHOCTI) TaKUX BCIICCTB BCIACT C€65I II0 OTHOIICHUIK K BOS}I@fICTBI/IIO BHCIITHET O
MarHUTHOTO TOJISl ¥ TEMIIEPATYPhI MOAOOHO MapaMarHUTHOMY Tra3zy.

Samauue 71.
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Jaiite onpeneneHue NOHATUIO JTUIIOCOMBI.

Omanon omeema:. JIunocoMmsl - ceprudeckue AByXCIOHHBIE MEMOpaHBbI, COAEpIKaIlUe BHYTPU
JIEKapCTBEHHBIE BEIECTBA. JINTIOCOMBI CLIOCOOHBI CAaMOIIPOU3BOJIBHO 3aKIIIOUATh B Ce0sl cpey, B
KOTOPOM HaXOJATCs, U IEPEHOCUTH 3aKJIIOYCHHBIE B HUX MOJIEKYJIBI XUMUYECKUX COCINHEHUMN.

3amanue 72.

[laiite onpeneneHue NOHATUIO HAHOKAIICYJIBL.

Omanon omeema. HaHokarncyna mnpeacTaBisieT co0oil cdepuyeckyro MOy 4YacTHIly,
COCTOALIYIO M3 MOJIUMEPOB WU (PochOoIumuIoB (B 3TOM ciydyae OHA Ha3bIBACTCS JIMIIOCOMOM
WIM HAHOCOMOM), BHYTPH KOTOpPOM HAaXOAWUTCS HU3KOMOJEKYIsipHOe BemiecTBo. OO0osiouka
HAHOKAIICYJ1 MOXET OBITh HW3TOTOBJIEHA TAaKKE€ U3 JIPYTHX MaTepHajoB, HampuMmep,
TUIPOKCHANATUTA WM CUJIMKATa KalblMsl., a TAaKXkKe OMpeleeHHbIM 00pa3oM OpraHHW30BaHHBIX
monekyn JIHK. Hanokamcynbl [OMKHBI OBITh XUMHUYECKH CTaOWIbHBI, OHOAKTHBHBI,
OMOCOBMECTHMBI C OPTaHHW3MOM, 3alIUINATh KallCyJUPOBAHHOE BEIIECTBO OT HEXKENATeIIbHOTO
BO3JICHCTBUS, HAIPUMED, PACTBOPEHUS B KHUIKOCTSIX.

3amanue 73.

[TosicauTe, AJI Yero MPUMEHSIOTCS MaTepUabl M3 HAHOKPHUCTAITHYECKOTO THIPOKCHIIANIaTHUTA.
Omanon omeema. Marepuallbl U3 HAHOKPUCTALIMYECKOTO THAPOKCHIIANIATUTA MPUMEHSIOTCS
JUTS JICYCHHSI KOCTHBIX JIeEKTOB, MpUieM OJaro1apsi HAHOKPUCTAJUIMYECKON CTPYKTYpE B TAKOM
UMIUTAHTATE MOTYT 3aKpeIUISAThCA KOCTeoOpa3yrolue KIETKH U IPOIEcC OCTeOreHes3a
NPaKTUYCCKH BKIIIOYAET HCKYCCTBCHHBIH MaTepHall B €CTECTBECHHYIO KOCTb.

3aganue 74.

Jaiite onpenenenre NOHATHIO OMOCEHCOPBI.

Omanon omeema. BUOCEHCOPBI — 3TO CHELMAIbHbIE AHAJUTUYECKHE YCTPOMCTBA, KOTOpbIE
IPUMEHSIOT OMOJIOTMYECKHE MAaTepHallbl C LENbI0 «Y3HABaHMS» ONPECICHHbIX MOieKya. OHu
BBIJIAIOT UH(OPMAIMIO 00 UX MPUCYTCTBUM U YHUCIIE IPU MOMOILH 3JIEKTPUUYECKOT0 CUTHAIA

3amanmne 75.

[TpuBenuTe knaccudukanyo HAHOCEHCOPOB MO TUITY AHATU3UPYEMBIX OOBETOB.

Omanon omeema. (U3NYECKHE HAHOCEHCOPHI — BBIABIAIOT (DU3UUECKHE TapaMeTphbl
aQHAJM3UPYEMBIX OOBEKTOB; XWMHUUYECKHE HAHOCEHCOPHI — BBISABISIOT XMUMHYECKHH COCTaB

o0BeKTa W HaNW4YMe TeX WM HHBIX BEIIECTB B OKpYXKalolled cpeae; OuOIOTHYECKUe
HAaHOCEHCOPHI (OMOHAHOCEHCOPHI) — BBISABIAIOT (PU3UOJIOTHYECKOE COCTOSHUE aHAM3UPYEMBIX
00BEKTOB, HATUYKME OMOJOTUYECKHX BEIIECTB B OKPYXKAIOIIEH cpejie.
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Kpumepuu oyenueanusa npu 3auéme

Jdeckpunropnl
NMPOYHOCTH 3HAHMH, yMeHHe 00bSICHATH JIOTHIHOCTDH B
Ormerka MOJTHOTA BBINOJIHECHHSA CYIIHOCTDH SIBJIEHHIA, MOCJ1e/I0BATEIBHOCTD
3alaHuil TeKylero MPoIEeCcCOB, 1ej1aTh
KOHTPOJIsI BbIBO/bI
3a4TEHO MIPOYHBIE 3HAHMS OCHOBHBIX | YMEHHE OOBSCHSITH JIOTUYHOCTh U
MIPOIIECCOB M3Y4aeMOM CYIITHOCTH SIBJICHUH, IMOCIIEIOBATEILHOCT,
MpeIMETHON 00J1acTH, MPOIIECCOB, COOBITHH, MIPOSIBJICHHBIE TIPU
ITOJTHOTA PACKPBITHS TEMBI, JIelIaTh BBIBOJBI U BBINTOJTHCHHHY 3aJaHUH
BJIaJICHUE 0000I11ICHHSI, 1aBaTh TEKYIIEro KOHTPOJIS.
TEPMHUHOJIOTHUECKUM apryMeHTUPOBaHHbBIC
armapaToM IPH BRIIOTHCHUH | OTBETHI, IIPUBOIUTH
3aIaHUM TEKYIIETro MIPUMEPBI, IPOSBICHHBIC
koHTpois. bonee 70 P BBIOJIHEHUHN
MPOLEHTOB 3aJaHui 3aJlaHUM TEKYILETO
TEKYIIEro KOHTPOJIS KOHTPOJISL.
BBIITOJTHEHEL.
HE 3a4TCHO HEJIOCTaTOYHOE 3HAHHE ca0Oble HABBIKU aHAJIKM3a | OTCYTCTBHUE JIOTUYHOCTH H

H3y4aeMoU peaMeTHOU
obOactH,
HEYJIOBJIETBOPUTENIBHOE
PacKpBITHE TEMBI, C1aboe
3HaHHUEC OCHOBHBLIX BOIIPOCOB
TEOpUH, TOIYCKAIOTCS
CYIIECTBEHHBIE OINOKU TIPU
BBIIIOJTHEHUH 3aJlaHUI
TEKYIIEeTro KOHTpoust. MeHee
70 TIPOIIEHTOB 3aIaHUI
TEKYIIETo KOHTPOJIS
BBITIOJTHEHBI.

SIBJICHHM, ITPOLIECCOB,
COOBITHH, OIIMOOYHOCTH
WM HEYMECTHOCTh
MPUBOJAUMBIX IPUMEPOB,
MIPOSIBJIICHHBIE TIPH
BBITIOJTHEHUH 3aJ]aHUI
TEKYILEro KOHTPOJISL.

MTOCIIEI0BATENBHOCTH MPH
BBINOJHEHUH 3aaHuI
TEKYIIEro KOHTPOJIS.

Kpumepuu ouenueanusn cobecedosanusn:

Jeckpunropbl
yMeHHe 00bSICHATH JOTHYHOCTH H
Ormerka . CYLIHOCTH SIBJICHHIA, MOCJIeI0BATEIHLHOCTD
NPOYHOCTH 3HAHMIA
NpPOLECCOB, Ae1aTh oTBeTa
BBIBO/IbI
OTJIMYHO HquHOCTB 3HaHI/H\/'I, 3HAHUC BBICOKOC yMeHI/Ie BBICOKAA JIOTUYHOCTH U

OCHOBHBIX TTPOIIECCOB
M3y4aeMoil peIMeTHON
00J1aCTH, OTBET OTJINYAETCS
rIIyOMHOH U TOJHOTOM
PaCKpPBITHS TEMBI,
BIIa/ICHUEM

OO0BSACHATH CYIIHOCTb,
SIBJICHUM, MTPOLIECCOB,
COOBITHH, I€TIaTh BHIBOIBI
1 000011IeH S, 1aBaTh
apryMEeHTHPOBaHHbBIC
OTBETHI, IPUBOUTh

IIOCICAOBATCIIbHOCTD
OTBE€Ta




TEPMHUHOJIOTHUECKUM MPUMEPHI
anmapaToM
XOPOILO MPOYHBIC 3HAHUS OCHOBHBIX | yMEHHE OOBICHATH JIOTUYHOCTh U
MIPOIIECCOB M3Y9aeMOM CYIITHOCTb, SIBICHUH, ITOCIIEZIOBATEIHHOCTD
TIpeAMETHON 00J1acTH, MPOIIECCOB, COOBITHIA, OTBETA
oTIMYaeTcs rTyOuHOHN u JIeJIaTh BBIBOJBI U
TTOJTHOTOM pacKpBITHS TEMBI; | 0000IIeHHS, JaBaTh
BJIaJIcHHE apryMEeHTUPOBaHHBIC
TEPMHUHOJIOTHUECKUM OTBETEHI, TPUBOIUTH
ammapaTom; CBOOOIHOE MIPUMEPHI; OTHAKO
BJlaJIcHHE MOHOJIOTHYECKOH | JIOMyCKaeTcs OJlHA - IBE
pedYbi0, OTHAKO JIOMYCKAeTCsl | HETOYHOCTH B OTBETE
OJTHA - IBE€ HETOYHOCTH B
OTBETE
YAOBJIETBOPHUTEN | YIAOBIETBOPUTEIHHBIC YIOBJIETBOPHUTEIHHOE YIOBJIETBOPUTEIbHAS
bHO 3HaHHA IPOUECCOB YMCHHEC 1aBaThb JJOTMYHOCTH N
H3y4aeMoi mpeaMeTHON apryMeHTHPOBaHHBIC M0CJIeI0BATEILHOCTD
o0JacTu, OTBET, OTBETHI U IPHUBOIUTH oTBeTa
OTJINYAIOLIUICS IIPUMEDHI;
HEJ0CTAaTOYHOHN IITyOMHON U | yIOBIETBOPUTEIHHO
MOJTHOTON PacKpBITUSI TEMBI; | COPMHUPOBAHHEIE
3HaAaHUEM OCHOBHBIX HaBbIKH aHaJIU3a
BOTIPOCOB TEOPHH. SIBIICHUH, TTPOIECCOB.
HomyckaeTcss HECKOJBKO JomyckaeTcsi HECKOJIbKO
OIMOOK B COJIEPKAaHUHN OINOOK B COMIEPIKaHUHU
OTBeTa oTBETa
HEYIOBJIETBOPUT | ciaboe 3HaHHe U3ydaeMoi HEYMEHHE J1aBaTh OTCYTCTBHE JIOTUYHOCTH H
13: () MpeIMETHON 001acTH, apryMeHTHPOBaHHBIC MTOCIIEI0BATEIEHOCTH
HETJIyOOKO€ PacKphITHE OTBETHI OTBETa
TeMbI; c1aboe 3HaHHE
OCHOBHBIX BOIIPOCOB TE€OPUH,
ci1a0bble HABBIKY aHAIHM3a
SIBIICHUH, TTPOIIECCOB.
JlomyckaroTcst cepbe3HbIe
OMOKY B COJIEPKAHUN
oTBeTa
Illkana oyenusanus mecmogozo KOHMPONA:
IMPOLCHT IMPaBUJIBHBIX OTBETOB OTMeTKH
91-100 OTJINYHO
81-90 XOpOIIO
70-80 YAOBIIETBOPUTEIHLHO
Memnee 70 HEY/IOBJIETBOPUTEIILHO
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