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Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-3 Cnocoben yuyacTBOBaTh B MPOBEACHUN TEXHOJIOTMUECKUX MPOLIECCOB N3TOTOBICHUS
MaTEepPUaJIOB U U3JICITHHA AIEKTPOU3ONISIIMOHHON, KaOSIbHOM 1 KOHJICHCATOPHON TEXHUKU
N/I-1 leMOHCTpUpYET 3HAHUS TEXHOJIOTMYECKOT0 MPOLEecca IPOU3BOACTBA MATEPUATIOB
IIEKTPOU3O0JIALIMOHHOM, KaOEIbHON U KOHAEHCAaTOPHON TEXHUKHU
N/I-2 JlemoHCTpUpYET 3HAHUSI TEXHOJIOTUUECKOTO MPOIecca MPOU3BOCTBA U3ICTUN
JIEKTPOU3O0JIALLMOHHOM, KaOETIbHOU U KOHAEHCATOPHON TEXHUKHU

2. I1K-5 CnocobeH y4acTBOBaTh B UCCIIEIOBAaHUN MaT€PHAIOB U U3AEIHH 3JIEKTPOU30JIALUOHHON
, KaOEIIbHOW M KOHJICHCATOPHON TEXHUKH
NJI-2 YMeeT ucnosp30BaTh MaTEMATUYECKUE MOJIEIH SIBJICHUI U MPOLIECCOB, IIPOTEKAIOLINX
B U3JIEIMSIX AJIEKTPOU3OJISIIUOHHON , KaOeIbHON M KOHJIEHCATOPHON TEXHUKH
NJI-5 JleMoHCTpUPYET 3HAHUS METOAMK IPOBEACHUS KCIIEPUMEHTAIBHBIX UCCIECIOBAHUN
U3JIEIIUH AJIEKTPOU30JIALIMOHHON , KaOETbHOW U KOH/IEHCATOPHOU TEXHUKHU

N BKJIFOYACT.
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: Jlomyck k 1abopatopHoi padote
1. 'panynomeTpus yacTuil, 3aps moBepxHocTu yactuil. (JlabopaTopuas pabora)
2. Tedenue u neopmanust KUAKUX U KUAKOMOA0OHBIX cucTeM (JIaboparopnas pabota)

dopma peanusanuu: [TuceMeHHas padota
1. OcHOBBI KOJUTOUAHOM XUMHUU. OCHOBBI TEPMOJMHAMUKH JUCTIEPCHBIX cucTeM (Dcce)

BPC nucuuminHbl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusATHil, %
Nunexc KM-2 KM-3 KM-4
Pasznen nucnurnimmHbl
KM:
Cpox KM: 10 12 16
CriocoObI U3rOTOBJIEHUS! CYOMUKPOKPUCTAIUIMYECKHUX U
HaHOIIOPOUIIKOB
MeTo/1bI U3TOTOBJIEHUS TIOPOIIKOB TOMOJIOM. +
OCHOBBI KOJJTOMTHOM XUMUU +
[TosryueHne HaHOYACTULL KOHJAEHCAIMEN +
Mertoap!l aHanM3a HAHOOOBEKTOB.




ATOMHO CUJIOBasi MUKPOCKOIIHS + +
['panynoMerpruueckuii aHaIH3. + +
Penrtrenoda3oBbliii aHamus. +
DJIEKTPOHHAss MUKPOCKOIIHSL. +

Bec KM: 25 25 25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

I1K-3

WJI-1nk-3
3HAHUS
nmporecca
MaTepHuasoB
AIEKTPOU3OJISIIUOHHOM,
Ka0enbHOU u
KOHJICHCATOPHOU TEXHUKHU

JemoHcTpHpyeT
TEXHOJIOTUYECKOT0
IIPOU3BOJICTBA

3HAaTh:

OCHOBHBIE METO/IbI
HCCIIEIOBAHUS COCTaBa U
CTPYKTYpPbI MaTEPUAJIOB;

['panynomerpus yactul, 3apsii noBepxHocTu yactull. (Jlaboparopnas
pabora)

I1K-3

U-2nk-3  JleMoHCTpUpyeT
3HAaHHUS TEXHOJOTHYECKOTO
mporecca MIPOU3BOJICTBA
U3aenni
AIIEKTPOU3OIISALUOHHOM,
KaOenpHOU u
KOHJICHCATOPHOI TEXHUKHU

3HATh:

¢duznueckne 3P PexTo
B3aUMOJCHCTBHS Pa3IHYHBIX
THIIOB U3JTy4YCHHS U
MaTepuu;

['panynomerpus yacTuil, 3apsij MoBepxHocTH Yactull. (JlaboparopHas
pabora)

Teuenue u nedopmanus KUAKUX U KUIKOMOJTOOHBIX CUCTEM
(JTaGoparopnas padoTta)

I1K-5

N/I-2nx-5 VYmeer
HCIIOJIb30BAaTh
MaTeMaTUYeCKue  MOJEIHU
SABJIEHUA W IPOLECCOB,
MPOTEKAOIINUX B M3JIETUAX
ANEKTPOU3OJIALIUMOHHON ,
KabenmpHOI u
KOHJICHCATOPHOM TEXHUKHU

3HaTh:

OCHOBHBIE (DOPMYITHPOBKH
3aKOHOB TepMO)II/IHaMI/IKI/I
CIUIOIIHBIX CPEeI;

OCHOBBI KOJ'[J'[OI/II[HOI\/JI XUMHH. OCHOBBI TEPMOAUHAMHUKN AUCIICPCHBIX
cucteM (Dcce)

I1K-5

U-5nk-s  JleMoHCTpupyeT
3HaHUS METO/IUK
MPOBEAEHUA




SKCIICPUMCHTAJIbHBIX

HUCCIEN0BaHUN U3aenni
ANEKTPOU3OJIALIMOHHON ,
Ka0enLHOMI 51

KOH/JICHCATOPHOU TEXHUKHU




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

KM-2. OcHoBbI KOJIJIOUIHOI XMMHMH. OcHOBBI TEPMOANHAMHUKH JUCITEPCHBIX CUCTEM

®opmbl peasuzanun: [TuceMennas padora

THun KOHTPOJIBLHOTO MePONPUATHSI: Dcce

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTHsi: OCHOBBI KOJUIOUIHON XUMHUH. OCHOBBI
TEPMOJMHAMUKY JIUCIIEPCHBIX CUCTEM

Kpartkoe cogep:kanue 3a1aHuA:
B xone BeImonHeHns: paboThl HEOOXOMMO 00OCHOBATh OTBET O MPOIIECCAaX MONyYCHUS U
uccie0BaHusl HaHOOOBbEKTOB. OO0OCHOBaHUE TpeOyeTCsl Kak B BUJIE JIOTMUECKUX BBIBOJOB TaK
¥ C IPUMEHEHHEM MaTeMaTHYECKOTO amrapara.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE (HOPMYIUPOBKHU 1.3HaTh 2 Boripoc 1 UTo Takoe HAaHO KPHUCTAIL,

3aKOHOB TEPMOIUHAMUKHU MOHOKPHUCTAJI, MYJIbTU KPUCTAILI?

CITOIIHBIX CPE/I; 2.3Hatb 2 Bonpoc 2 Kak noinyyuTs HaHOYACTULIBI
OCaXKJIEHHEM U3 pacTBopa? Kakue mapameTpsl TpeOyeTcs
KOHTPOJINPOBATH

3.3Hatb 2 Bonpoc 3 Kak nosy4yuTh MOHOKPUCTAILT U3
pacTBopa WM U3 paciliaBa, Kakue mapaMeTpbl CUCTEMbI
TpeOyeTcs KOHTPOIUPOBATh

4.3HaTh 2 Bonpoc 4 Uto Takoe nupdy3usa u kKakumu
3aKOHAMHU OHA ONMChIBaeTCA?

5.3HaTh 2 BOIPOC 5 Kakue TUIMBI 1e(hEeKTOB MOTYT ObITH B
KpUcTaJIax? ONMUIINTE X

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. I'panyjioMeTpus 4acTHL, 3apsii NOBEPXHOCTH YaCTHII.

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore
Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora
Bec koHTpOBbHOrO Meponpusitusi B BPC: 25




IIpoueaypa mnpoBeleHHsI KOHTPOJbHOIO MePONPHUATHA: YUaIIUMCS IPEIOCTaBISICTCS
MeToan4Yeckass paszpaboTka 10 Teme JsabopaTopHOil pabOThl. Ydamuecss TOTOBATCS K
co0eceJOBaHUIO JUIsL JOMyCKa K JiaboparopHoil paboTe. 3aTeM OHHM MPOXOIAT J1a0OpPaTOPHYIO
paboTy ¢ 000pyAOBaHHEM U TOATOTABIUBAIOT OTYET O BHIMOJIHEHUU pabOThI, KOTOPHII 3alMIIALOT.

Kparkoe conep:kanue 3a1aHus:
03HAKOMJIEHHE C METOAaMH OCHOBAHHBIMU Ha JTUHAMHUYECKOM CBETOPACCESTHUN
MO3BOJISIOIIMMHU U3MEPUTh Pa3Mep YacTHIl B AUCIIEPCHON ¢a3e, 13eTa-MOTCHIIMAT YaCTHII,
MOJICKY/ISIPHYIO MacCy KPYITHBIX ITOJIMMEPHBIX MOJIEKYIT H ONPEAETUTh MUKPOBSI3KOCTh
JUCTICPCHOM (pa3bl.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE METO/IbI 1.31arh 3 Bompoc I YTo Takoe HAHOKPHUCTAIL,
UCCJIEI0BAHUS cocTaBa u MOHOKPHUCTAII, MYJIbTUKPUCTAILI?
CTPYKTYpPBI MaTE€pPHUAJIOB; 2.3Hatb 3 Bompoc 4 Yto Takoe auddy3ust 1 KaKUMH

3aKOHAMU OHA OIMCHIBAaETCSA?
3.3HaTh 3 BOIPOC 5 Kakue THUIIbI 1e(heKTOB MOTYT OBITh
B KpUCTaJUIaxX? OMHIIUTE UX

3uarb:  ¢usuueckue  dHPexTs 1.3HaTh 3 Bompoc 2 Kak noay4nTh HAHOYACTHUIBI
B3aUMO/ICUCTBUS Pa3IUYHBIX OCXKJIEHHEM U3 pacTBopa? Kakue mapameTpsl TpeOyeTcs
TUTIOB U3IYYECHUS U MaTEPUU; KOHTPOJHPOBATh

2.31Hatb 3 Bompoc 3 Kak mosy4uTs MOHOKPHUCTAILT U3
pacTBopa WM U3 paciliaBa, Kakue mapaMeTpbl CUCTEMbI
TpeOyeTcs KOHTPOIUPOBATh

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3nanus; O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. Teuenue u aegopmManus :KMIKUX U KUAKONMOAO0HBIX CHCTEM

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBedeHUS] KOHTPOJLHOI0O MEPONPHUATHA: YYallUMCS MPEIOCTaBISIETCA
MeToAuYecKkass pa3paboTka 10 TeMe JlabopaTopHOW paboThl. Ywyamecs TOTOBATCS K
co0eceloBaHUIO Ji JONycKa K JiabopaTOopHOM pabore. 3aTeM OHHM HPOXOJAT JabOpaTOpHYIO
paboTy ¢ 000pyJOBaHHEM U MOJTOTABIMBAIOT OTYET O BHIITOJHEHUH PAOOTHI, KOTOPBIH 3alUIIAIOT.

KpaTKOE CoA€cpKaHME 3alaHUA:




OnpezneneHue pa3TUUHbIX XapaKTEPUCTUK AUCTIEpcuH npu momoinu peomerpa Kinexus PRO.
[TproOpeTeHne OCHOBHBIX HaBBIKOB Pa0OTHI ¢ PEOMETPOM U HadalbHbBIX HABBIKOB aHAIM3a
JICTIEPCUU UCXOJIS M3 TIOJIyUYEeHHBIX IPa(huKOB 3aBHCUMOCTEH.

KoHTposbHbIe BONPOCHI/3aJaHUA:

3HaTth:  ¢usmueckue  dPGEKTh 1.30ath 4 Bompoc 1 YTo mo3BOJISIET BBIICHUTH TECT

B3aUMO/ICUCTBUS Pa3IUYHBIX BSI3KOCTH OT CKOPOCTH CABUTa?

TUTIOB U3JIYYCHUS U MaTEPUU; 2.3HaTh 4 Bompoc 2 UTo no3BoJIAET BBISICHUTD TECT Ha
TUKCOTPOIHOCTB?

3.3Hatb 4 Bompoc 3 C Kakou LEJIbI0 MPOUCXOAUT
TEpMOCTaTUpOBaHUe oOpasua?

4.31aTh 4 Bompoc 4 UTO MO3BOJISET BHISICHUTD TECT
pa3BepTKU 1O aMILIUTYyAe?

5.3HaTh 4 BOIPOC 5 TO MO3BOJISET BHIACHUTH TECT
pa3BEPTKH 1O YaCTOTE?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BuiieT cocTOUT U3 0JTHOTO BOMPOCa, KOTOPBIN MPECTABISET cOOO0M 3aIpoC Ha ONTUCAHUEC
TEXHOJIOTUH TOJTy4SHHsI HAHOOOBEKTA UM OTMCaHNE 0a30BOTO TEPMOIMHAMUYECKOTO
npuHIuIIa sl JUCICPCHBIX CUCTEM

IIpouenypa npoBenenust

VYyamuecs Noay4aroT MO OJHOMY MHIMBHAYAIbHOMY BOIPOCY 3a 2-3 HEAEIW O CAA4YM 3ayeTa.
VYuamuecss TOTOBAT OTBET B BHJE JAOKJIaJa WM MNpe3eHTaluH, paccyuTaHHOW Ha 10 MuHYT
BBICTYIJICHHA. [IpeBapuUTEIbHO TEKCT OTBETa MOXKET OBITh MPEJICTABIICH MPETMOAABATENI0 B TOM
cllyyae eciM y Y4Yallerocs BO3HUKIM CJIOXHbIe Bompochl. [Iponecc caaum 3adera mpenmnojiaraet
HaJIUYUE HECKOJBbKUX JONOJHUTEJIBHBIX M YTOYHSIONIMX BOIPOCOB OT MpenojaBaTess Ajis
KOHTPOJISI YCBOEHHUS Marepuaja crylneHToM. llpum craye BO3MOXKHA JUCKycCUS IpU3BAaHHAs
IPOJIEMOHCTPUPOBATh YTO yYAIIMHCS CIIOCOOCH OTCTOSNTH CBOIO HMO3UIMIO U chopmMupoBaTh Oojee
ri1y0OKO€e IOHUMaHKE B MPE/ICTaBICHHON TEME.

|. Ilepeuens komnemenyuil/unOuUKamopo8 u KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/Unaukarop: MJI-1nk-3 JleMoHCTprpyeT 3HaHUS TEXHOJIOTMYECKOTO Ipoliecca
MIPOM3BOJICTBA MATEPHAIIOB AIIEKTPOU3OIISAIIMOHHOM, KaOEeTbHOW U KOHACHCATOPHOW TEXHUKU

Bonpocsl, 3aganus
1.6unet 1 Bonpoc 1 Onummre NPpUHIMITEI ONPEIETICHUS TPAHYIOMETPUUYECKOTO COCTaBa
METOJJaMH MCIOJIb3YIOIIMMH sBJIEHUE AU(paKIun
2.6uner 2 Bonpoc 1 IIpennoxure MeTo pa3ioKeHHsl HA KOMIIOHEHThI HUKEIb-KaIMHEBOI
Oarapeu. [IpemioxuTte MeTOIbI IEPEPAOOTKH OaTapeU U BBHIJEICHUS JIEMEHTOB.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
l.octarounsle 3HaHUS 4 UTO Takoe MOBEPXHOCTHAs] aKTHUBHOCTH
OtBeTsI:
BapuanTts! otBeTa 4 mpaBuiia OJyuyeHUs! OTBETA
IToBepxHOCTHAsE aKTUBHOCTH 3TO IIOBEPXHOCTHAsI SHEPTUS BEIIECTBA.
[ToBepxHOCTHAsE aKTUBHOCTH 3TO U30BITOYHAS SHEPTHS ATOMOB WJIM MOJIEKYJ IOBEPXHOCTH I10
CPAaBHEHHIO C MOJIEKYJIaMH MJIM aTOMaMU BHYTPH BEILIECTBA
[ToBepxHOCTHAsI PHEPTUS 3TO FHEPTUS MEKMOJIEKYIIPHOTO B3aUMOJICHCTBUS aTOMOB Ha
rpaHuIle paszena ¢as.
BepHnplii oTBeT: 0TBET ocTaTouHble 3HaHUS 4 [loBepXHOCTHAsI aKTUBHOCTh 3TO U30BITOUHAS
SHEPrHUs aTOMOB WJIM MOJIEKYJI TIOBEPXHOCTHU IO CPABHEHMIO C MOJIEKYJIaMH MJIM aTOMaMu
BHYTpH BelleCTBa
2.octaTouHble 3HaHuA 8 YTo Takoe ynpyras u Heynpyras aedopmaius BelecTBa
OtBerTsI:
BapuanTel oTBeTa 8 mpaBuiia mosyueHus oTBeTa. Yrpyras aegopmanus 3To oopaTumas
nedopmarus. Heynpyras nedopmanust 310 HeobpaTtumas nedopmariusi.
VYupyras nedpopmanus 3To odpatumas JeGopmanus KOTopas MOXKeT ObITh OIMCaHa 3aKOHOM
I'yka. Heymnipyras nedopmanust 3To HeobpaTumast 1edopMariusi.
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Yupyras nedhopmanus 3To odbpatumast 1edopMaiivs KOTopast MOKET ObITh OMMcaHa 3aKOHOM
['yka. [Ipr 5TOM IPOUCXOIMUT PACTSHKEHUE TMTOJIMMEPHBIX MOJIEKYII B CIIydae IMOJIMMepa WIn
YBEJIMUEHUE PACCTOSHUS MEXKITY MOJICKYJIaMU WJIM aTOMAMH B KPUCTAILTUIECKON CTPYKTYpeE.
Heynpyras nedopmarus 3to HeoOpaTumas aedopmalius pu KOTOPOd IPOUCXOTUT B3aUMHOE
CMEIIIEHHE aTOMOB WJIM MOJIEKYJ B CTPYKTYpeE.
BepHblit 0TBET: OTBET OCTAaTOYHbIC 3HaHUS 8 YIpyras aedopmarius 3To oopaTumast
nedopMarust KOTopasi MOXKeT ObITh omricana 3akoHoM ['yka. [Ipu aTom mpoucxoaut
pacTshHKeHHE TIOJMMEPHBIX MOJICKYJI B CTy4ae NOJMMepa WIH YBEITHUYECHUE PACCTOSTHUS
MEXTy MOJICKYJIaM{ WJIM aTOMaMH B KpUCTAJUTHYECKOW CTpyKType. Heympyras
nedopmarust 3To HeoOpaTumast epopMarus Ipyu KOTOPOil MPOUCXOIUT B3aHMHOE
CMEIICHUE aTOMOB WJIM MOJIEKYJ B CTPYKTYpe.

2. Komnerenuus/Mugukarop: NJI-2nk-3 JleMoHCTpupyeT 3HAHUS TEXHOJIOTHYECKOTO ITpoIiecca
MIPOU3BOJICTBA U3ACIUI IIEKTPOU3OJISIIUOHHOM, KaOeIhbHOW U KOHJICHCATOPHOU TEXHUKU

Bonpocel, 3a1anusa
1.6uner 3 Bonpoc 1 IIpensoxure MeToIbl HAHECEHHUST U3OJISIIIMOHHOTO CIIOS B TPAH3UCTOPE HA
HOBEPXHOCTH MOHOKPHUCTAJIA MOIYIPOBOJHUKOBOTO KPEMHHUS JUIsl CO3/1aHUs IIPOLIECCOpA.
OnuirTe METoIbl KOHTPOJISl TOBEPXHOCTH TIJIACTUHBI KPEMHHUS TI0 COCTaBY M CTPYKTYpE.
2.6unet 4 Bompoc 1 Ilpeanoxure MeToa pocTa OpUEHTUPOBAHHON IVIEHKU TUTaHaTa 6apus Ha
MOBEPXHOCTH MOHOKPHUCTAJIa OKCHAa MarHus. [IpenoxuTe MeToabl KOHTPOJIS COCTaBa,
KPUCTAJNINYECKON CTPYKTYPbl U MUKPOCTPYKTYPBI INICHKH.

MarepuaJibl Uisi IPOBEPKH 0CTATOYHBIX 3HAHU T

l.ocrarounsle 3HaHus 5 YTo Takoe (hazoBas AuarpaMma, 3a4eM OHa Hy)KHa
OTtBeThI:

Bapuants! oTBeTa 5 mpaBmia nomyuenus otBera. da3opas nuarpamma - rpaduueckoe
BeIpakeHue npasmia (a3 ['mdoca
dazoBast quarpamMma 310 Tpaduyeckoe BHIpaKEHNUE PABHOBECHOTO COCTOSTHUS
TEPMOMHAMHYECKOM CUCTEMBI B KOOPIUHATAX TEPMOJIMHAMUYECKUX TTapaMeTpax.
dazoBast quarpamMma 310 Tpaduyeckoe BHIpaKEHNUE PABHOBECHOTO COCTOSIHUS (a3 B
TEPMOJMHAMHYECKOHN CUCTEME B KOOPAMHATAX TEPMOAMHAMHYCCKUX MapamMeTpax.

BepHriit oTBeT: 0TBET ocTaTouHbie 3HaHUs 5 DazoBas Auarpamma 3To rpaduueckoe
BBIp2KEHHE PABHOBECHOTO COCTOSIHUSA (ha3 B TEPMOJUHAMHUECKOMN CHCTEME B
KOOpJMHATaX TEPMOJIUHAMUYECKUX MTapaMeTpax.
2.ocTaTouHble 3HaHUS 6 UTO Takoe TBEpAbId PACTBOP U YEM OH OTIMYAETCS OT KUIAKOTO
pacTBopa
OTBeTsI:
BapuanTs! otBeTa 6 mpaBWIIa IOydeHUst OTBETA. TBEPIbIA pacTBOp 00pa3yeTcs TOraa Korua
aTOMBI MPUMECH BCTPAUBAIOTCS B CTPYKTYPY OCHOBHOM (pa3bl HE U3MEHSIS €€ CTPYKTYpHL. B
KUIKOCTH PACTBOPEHHBIN KOMIIOHEHT MOKET 00pa30BBIBATh aCCOIMATHI C MOJIEKYIaMHU
KUAKOCTU WM MEXIY co00ii. B TBepoM pacTBOpe TaKOTO OBITH HE MOXKET.
TBepapiii pacTBOp 00pa3yeTcs TOT/a KOTJja M3MEHEHHE cocTaBa (pa3bl MPOUCXOINUT 0e3
U3MEHEHUS €€ CTPYKTYPhI, aTOMBI IPUMECH BCTPAUBAIOTCS B CTPYKTYPY OCHOBHOI (ha3wl. B
KUIKOCTH PACTBOPEHHBIN KOMIIOHEHT MOKET 00pa30BBIBAThH ACCOIUATHI C MOJIEKYJIaMHU
KUJKOCTU WM MEXIY co00ii. B TBepom pacTBope Takoro ObITh HE MOXKET.
TBepabiii pacTBOp 00pa3yeTcs TOT/Ia KOrJja M3BMEHEHHE cocTaBa (a3bl MPOUCXOINUT 0e3
VU3MEHEHUS €€ CTPYKTYPBhI, AaTOMbI IPUMECHU 3aMELAIOT aTOMbI OCHOBHOTO KOMITOHEHTA WJIH
BCTPAMBAIOTCS B MyCTOTHI B CTPYKTYPE U MPU 3TOM HE MPOUCXOTUT JOMOJIHUTEITHLHOTO
YIOPSAOYSHHSI CTPYKTYPBL. BCTPAUBAIOTCS B CTPYKTYPY OCHOBHOM (pa3bl. B skunkoctu
PacTBOPEHHBIN KOMIIOHEHT MOKET 00Pa30BhIBATh ACCOIMATHI C MOJICKYJIAMH JKUJIKOCTU WITH
MeXy coOoi. B TBep10M pacTBOpe TaKOTO OBITH HE MOKET.
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Bepublil oTBeT: 0TBET OcTaTOuHbIe 3HaHUS 6 TBepablil pacTBOp 00pasyercs Toraa Koraa
M3MEHEHHe cocTaBa (a3bl MPOUCXOAUT Oe3 U3MEHEHHS €€ CTPYKTYPbI, aTOMbI IPUMECH
3aMEILAI0T aTOMbI OCHOBHOI'O KOMIIOHEHTA WJIM BCTPAUBAKOTCS B ITYCTOTHI B CTPYKTYPE U
IIPU 3TOM HE MTPOUCXOAUT JIONOJHUTEIBHOIO YIIOPSAI0UYECHHS CTPYKTYpPbI. BCTPAaUBAIOTCS B
CTPYKTYpPY OCHOBHOH (ha3bl. B )KUIKOCTH pacTBOPEHHBINM KOMIIOHEHT MOKET
00pa30BBIBATH ACCOLIMATHI C MOJIEKYJIAMHU KHUAKOCTH WM MeXay coboi. B TBepiom
pacTBOpE TaKOro OBITh HE MOXKET.

3. Komnerenuusi/Unaukarop: U/ -2nk-s YMeeT ucnonp3oBaTh MaTeMaTHYECKUE MOJICIH SIBJICHUI
U TIPOLIECCOB, IPOTEKAIOLIUX B U3IEIUIX MIEKTPOU3OIALUOHHON , KaOEIbHONW U KOH/IEHCATOPHOU
TEXHUKHU

Bomnpocel, 3axaHus
1.6unet 8 Borpoc 1 Onumute heHOMEH BOSHUKHOBEHUS IBOWHOTO AJIEKTPHYECKOTO CJIOS Ha
MOBEPXHOCTH YaCTHI] CYCIIEH3UU B BOJIE M YKAKUTE KaK TOJIIIMHA 3TOTO JABOMHOIO CIIOS BIUSET
Ha CBoOlicTBa cycrieH3uu. Kak 3Ty TONIUHY MOKHO U3MEHUTh?

Matepuabl 1J1sl IPOBEPKH OCTATOYHBIX 3HAHUM
l.octarounsie 3Hanus 3 Chopmynupyiite nmpasuio a3 ['n66ca. O6bsicHuTe €ro
OTBeTHI:
Bapuantsl otBeta 3 mpaBmiia nonyueHus orsera. [lpaBuio ¢a3 I'n66ca cBs3bIBaeT 4nuciIo
KOMITOHCHTOB M YUCJIO (a3 B TEPMOAMHAMHYECKON CHCTEME C ITapaMeTpaMu CUCTEMBI B
YCIIOBUSX PABHOBECHSI.
[IpaBuno ¢a3 ['m60ca onpenensieT KoMM4ecTBO (Pa3 B paBHOBECHON TEPMOIUHAMUYECKOM
CUCTEME B 3aBUCHMOCTH OT KOJIMYECTBA KOMIIOHEHTOB U MapaMeTPOB B CUCTEME.
[TpaBuio ¢a3 'nb60ca cBA3BIBACT YKCIO KOMIIOHEHTOB M YHCIIO (ha3 B TEPMOJMHAMUYIECKOM
CUCTEME C TapaMeTpaMH CHUCTEMBI.
Bepwnriit otBeT: oTBeT octarounsie 3HaHus 3 [IpaBuiio ¢ga3 ['mb66ca onpenenser
KOJM4YeCTBO (pa3 B paBHOBECHOM TEPMOJUHAMHYECKON CHCTEME B 3aBUCUMOCTH OT
KOJIMYECTBA KOMIIOHCHTOB M ITAPAaMETPOB B CHCTEME.
2.octatouHble 3HaHUs 7 Kak MaTeMaTH4ecKy OMUCHIBACTCS CPETHUIN pa3Mep 4acTHIl
OTBeTHI:
Bapuantsl oTBeTa 7 mpaBuiia moiydeHusi orBera. OmucaHue CpelHero pasmMepa 4acTUil MOKHO
MIPOBECTH TI0 CPETHEMY 3HAUCHUIO JIMHCHHOTO TTapaMeTpa - TUaMeTpy, CpeaHEMY 3HAYCHHIO
TUTONIA/IM TOBEPXHOCTH MIIU TUIOIIA/IU TIOTIEPEUHOT0 CEYSHHUS, U IO 00bEeMY YacTHII.
Ornucanue cpeTHEeTo pa3Mepa YaCTHI] MOYKHO TIPOBECTH 110 CPETHEMY 3HAUCHUIO JTHHEWHOTO
napaMmerpa - IMaMeTpy, CpeTHEMY 3HAUYEHUIO TUIOIIA U TTOBEPXHOCTH WU TIIOIIA U
MOTIEPEYHOTO CEUCHUS, M 110 00BEMY YacTHIl. PactipeieieHne 9acTull o pa3Mepam
omuchIBaeTcs mapameTpamu 3HaueHuit D10, D50, D90, D95.
Ornucanue cpeTHero pa3Mepa YaCTHII MOYKHO TIPOBECTH 110 CPETHEMY 3HAYCHUIO JIHHEHHOTO
napaMmerpa - IMaMeTpy, CpeTHEMY 3HAUEHUIO TUIOIIA U TOBEPXHOCTH WU TIIOIIA U
MOTIEPEYHOTO CEUCHUS, ¥ 10 00BEMY YacTHII. B KaXKI0M CiTydae cpellHee 3HaUCHHE pa3Mepa
qacTull OyJeT oTiinyaThes. PacrpeneneHue yacTHIl Mo pa3MepaM OMUCHIBAETCS MapaMeTpaMu
saauenuit D10, D50, D90, D95.
BepHblii 0TBeT: 0TBET ocTaTouHbIe 3HaHUs 7 Onucanue CpeHero pazMepa 4acTHI] MOXKHO
IIPOBECTH TI0 CPEeTHEMY 3HAUYCHHUIO TUHCHHOTO TTapaMeTpa - JUaMETPy, CPeIHEMY
3HAYEHUIO TUIOMIAIM TOBEPXHOCTH WU TUIOIIAIU TIONIEPEYHOTO CEUSHHUS, U TT0 00beMy
JacThIl. B Kaa0M cirydae cpe/iHee 3HaUCHHE pa3Mepa YacTHIl OyIeT OTIMIaThCS.

Pacrnipenenenue yacTul 1o pazMepam OonuchIBaeTcs napaMmerpamu 3Hadenui D10, D50,
D90, D95.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy

CTaHAApPTHBIC ITPpaBHJIa
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