MHUHHCTEPCTBO HAVYKM W BBICHIETO OBPA3OBAHUA POCCHUMCKON ®EIEPAIIN
PEJEPATBHOE TOCYJAPCTBEHHOE ABTOHOM HOE OFPA3OBATENBHOE VUPEXJEHUE BB CIETO OFPA3OBAHU A

«HanuoHanpHBlil HCCHnenoOBaTENbCKUN AA€epHBN ydHuBepcuter « MUDU»
OOHMHCKHUII MHCTHUTYT ATOMHOM JHEPreTHKH —
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«HanuonanbHelll HMccnenoBaTenbckuil  snepHbll  yHuBepcurer «MUDU»
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oOpa3oBarenbpHas NporpaMma

«Ilna3mMeHHbIC U JAa3CPHBIC TCXHOJIOTHH MAaTCPHUAJIOB»

®dopma 00yUeHHUS: OUHAas



Ob6aacTh npuMeHeHUs!

®ounja oneHouyHbIX cpeactB (POC) — saBasiercss o0s3aTeNIbHBIM NPUIOKEHUEM K padoueit
nporpaMme JIUCHUIUIMHBI «MarepualioBeilecHHe ¢ TEXHOJIOTUM MaTepuajoB (QPOTOHUKH» H
obecrieunBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX pe3yJbTaToB OOy4deHUs (KOMIIETCHLIHH H HX
MHJIMKATOPOB) MOCPEICTBOM MEPONPUATHHA TEKyIIeW W MPOMEXYTOYHOH aTTeCTalluH M0 JUCLIHUILINHE.

Heau u 3apaum poHIA OLEHOYHBIX CPeICTB

Ilenpto @oHAA OLEHOYHBIX CPEICTB SABJAETCA YCTAHOBJIIGHHE COOTBETCTBUS  ypPOBHS
HNOATOTOBKH oOOydaromuxcs TpeOoBaHUsAM (enepaJbHOTO TOCYAAapCTBEHHOI'O 00pa30BaTEIbLHOTO
CTaHaapTa.

Jis mocTtukeHus: moctaBieHHOW 1enu DOHIOM OIEHOYHBIX CPEJCTB IO JUCHUILINHE
«MarepuanoBeieHUEe M TEXHOJIOTMU MaTepUajoB ()OTOHUKHM» PELIAIOTCS CIEIYIOIIne 3a1auu:

— KOHTpPOJIb U YIpaBJIEeHHWE MPOLECCOM MpUOoOpeTeHHusl OOydarolUMUCS 3HAHUH, YMEHUU U
HaBBIKOB MPEyCMOTPEHHBIX B paMKaX JJaHHOM AMCLUIIINHBL;

— KOHTPOJIb U OLIEHKA CTENIEHH OCBOECHMSI KOMIIETEHLUI NMpPeyCMOTPEHHBIX B paMKaX JaHHOMN
JUCLUIUINHBI;

— obecrieueHre COOTBETCTBUS pe3yJIbTaTOB 00yueHHMs 3ajadaMm Oyayuiel npodeccruoHaabHON
NEeSTEIIBHOCTH Yepe3 COBEPIICHCTBOBAHME TPAAMLIMOHHBIX M BHEAPEHHWE HMHHOBAIMOHHBIX METOJOB
00y4eHus B o0Opa3oBaTeNIbHbII nporecc B pamKax TaHHOH JUCLUIUINHBL.



1. llepeyensb MJIAHUPYEMBIX Pe3yJbTATOB 00Y4YeHHsI MO TUCHMIJINHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMHU pe3yJibTaTAMH OCBOEHHSI 00pa30BaTe/IbHOI NPOrpaMMbl

1.1.

00y4JeHus 10 TUCITUILTHHE:

B pesynbrare ocBoenus OIl OakanaBpuaTa 0Oy4arONIHICS JOKEH OBIAICTh CICAYIOIMMHU PE3yIbTaTaMU

Kon
KOMIIeTeHIN i

HanmeHoBaHMe KOMIETEHIIUHA

Kon u HamMeHoOBaHNe HHIMKATOPA
JOCTHKEHHS KOMIIeTeHIMH

VK-1

CriocoOeH oCyIIecTBIATh ITOKCK,
KPUTHYECKUM aHAJIU3 U CUHTE3
MH(pOpMaLUY, IPUMEHATh CUCTEMHBII
[TOAXOJ U1l PEILICHMs [IOCTABJICHHBIX 3a1a4

3-YK-1 3nate: MeToauku cOopa u
00paboTKK MHPOPMAITUH; AKTyaTbHBIC
[poccuiickue U 3apy0eKHbIE HCTOYHUKHU
nHpopmanuu B chepe npodeccrnoHaIbHON
NEesITeIbHOCTH; METO/I CUCTEMHOT'O aHAJIN3a
V-YK-1 YMmeTh: npuMeHsTh METOAUKU
MoKucKa, coopa u 00paboTKu HHGOPMAITUH;
OCYIIECTBIISATH KPUTHUCCKHUIA aHAH3 U
CUHTE3 H(POPMAIUH, TOJIYISHHOH U3
[PA3HBIX UCTOYHUKOB
B-VYK-1 Bnagers: MeTogaMu IOMCKa,
cOopa u 00pabOTKH, KPUTHIECKOTO
aHaJIM3a U CHHTe3a MHPOpMAIIIH;
METOJTUKON CHCTEMHOTO IOAX0/1a JIS
€IICHUS MTOCTABICHHBIX 3a7a4

OIIK-1.

CriocoOeH pemaTh 3a/1a4u
npodeCCUOHAILHON  JICATEIILHOCTH,
MPUMCEHAA MCTOABI MOACIIMPOBAHUA,
MaTeMaTHYeCKOro aHaIIn3a,
OOIICHH)KEHEPHBIE M €CTECTBEHHOHAYUHBIC
BHAHUS

3-OI1K-1 3HaTh pyHIaMEHTANIbHBIE 3aKOHBI
[PUPOBI 1 OCHOBHBIE ¢buznueckue u
MaTEMaTUYECKUE 3aKOHBI

V-OIIK-1 ymers npUMEHATh (pU3HUYECKUE
3aKOHBI U MaTEMaTHYECKUE METOMbI
JUIsL  peUIeHMs] 3aJad TEOPETHYECKOIo U
MPUKJIAJHOTO XapaKTepa;

B-OIIK-1 Bmagerr HaBLIKAMH
MOJIETUPOBAHUS, MATEMAaTUYECKOTO
AQHaJIN3a, a TaKXKe pelaTh 3aJadd B
00J1aCTH €CTECTBEHHOHAYUHBIX U
0O0IIeNHKEHEPHBIX 3HAHUH.

OIIK-2.

Crioco0eH y4acTBOBATh B IPOEKTUPOBAHUU
TEXHUYECKUX 0OBEKTOB, CUCTEM U
TEXHOJIOTMYECKUX MPOLECCOB C yIETOM
HKOHOMHUYECKHUX, IKOJTOTMYECKHX,
COLIMAJIBHBIX U IPYTUX OTPaHUYCHUI

3-OI1K-2 3HaTh OCHOBHBIE TTPUHITUTIBI
MPOEKTUPOBAHUS TEXHHUUECKUX OOBEKTOB,
CHCTEM H TEXHOJIOTHYECKUX

[POIIECCOB C YYETOM SKOHOMUYECKHX,
PKOJIOTHYECKHUX, COIMAIBHBIX U JIPYTUX
OTpaHUYECHUN

V-OIIK-2 ymeTp MpOeKTUPOBAThH
TEXHUYECKHE OOBEKThI, CHCTEM H
TEXHOJIOTHYECKUX IPOIIECCOB C yUETOM
DKOHOMHYECKHX, SKOJOTHYSCKHUX,
COIMATLHBIX | JIPYTHX OTPaHHYCHUHN
B-OIIK-2 BimageTrh HaBBIKAMH
MMPOCKTHPOBAHKS TEXHUICCKHX OOBEKTOB,
CUCTEM U TEXHOJIOTHUECKUX MPOIIECCOB C
[YI€TOM SKOHOMUYECKHX, OKOJIOTHYECKHUX,
COLIMANBHBIX W JPYTHX OTPaHUYCHUN

OIIK-4

CrniocoOeH POBOANTH U3MEPEHHUS U
HaOroAeHus1, 00pabaThIBaTh U
MPEACTAaBIATh SKCIIEPUMCHTAIBHBIC
TTaHHBIE.

3-OI1K-4 3HaTe OCHOBHBIE METOIBI
HpOBeIIeHI/ISI 3KCH€pI/IMeHTaHBHBIX
HCCIIEIOBAaHUM, KOHTPOJISI U
JIUMArHOCTHUKH

V-OIIK-4 ymeThr TOJIB30BATHCA

COBPCMCHHBIMU CPCACTBAMU HU3MCPCHUA,




KOHTpOJIT U 00paboTKU
PKCIIEPUMEHTATBHBIX TaHHBIX;
B-OIIK-4 BiameTs HaBBIKAMH BBIOOpA
METOJIMK W 000pYIOBaHUS IS
MPOBEJCHUS SKCIIEPUMEHTAIbHBIX
MCCIEA0BAHUN U U3MEPEHUH, a TAKKE
00pabOTKH W TIPEICTABICHHS
[MOJIYYEHHBIX YKCIIEPHUMEHTATBHBIX
TAaHHBIX.

OIIK-5

Crioco0eH penath Hay4HO-
MCCIIEI0BATENbCKUE 3aJa4UH [TPU
OCYILIECTBIECHUH MPOPECCHOHATHHON
NIESTEIbHOCTH C IPUMEHEHHEM
COBPEMEHHBIX NH(POPMAITHOHHBIX
TEXHOJIOTHI ¥ MPUKIIAIHBIX alapaTHO-
MPOrPaMMHBIX CPEICTB

3-OIIK-5 3HaTh OCHOBHBIC TPHUKJIATHBIC
arnmapaTHO- IPOTrpaMMHBIE CPE/ICTBA,
MpUMEHSIEMBIE U PEIICHUST  HAy4YHO-
KCCIIEIOBATEILCKUX  3a]a4 B 00J1aCTU
npodeCCHOHAIBHON IeATEIHbHOCTH;
V-OIIK-5  ymerp  monb3oBaTbes
TUITOBBIMH aIIapaTHO-MPOTPAMMHBIMU
CpeICTBaMU I PEIICHUSI  HAy4HO-
HCCIIENOBATENLCKUX  3aJa4 B 00/1acTH
pOo(heCCUOHATILHOM e TeILHOCTH,
B-OIIK-5 Bimagerr  HaBLIKAMH
MCITOJIb30BAHUS CTaHJIAPTHBIX TAKETOB
MPUKJIAIHBIX TPOrPAMM ISl peIICHUS
HAy4YHO-UCCJIEIOBATEILCKUX 3a/1au.

OIIK-6.

CriocobeH NpuHUMAaTh 0OOCHOBAHHBIE
TEXHUYECKHE PEILCHUs B
npoecCHOHATBLHOM 1eATeNbHOCTH,
BbIOMpATh YPPEKTUBHBIE U OE30MacHbIE
TEXHUYECKHE CPEJICTBA U TEXHOJIOTUN

3-OIIK-6 3Hate sddexkTuBHBIC U
0e30MacHble TEXHUUECKUE CpEeACTBa U
TEXHOJIOTUM B 00JacTu
podecCuOHANTBHON eATEeTbHOCTH;
V-OIIK-6  ymerp  mpuUHHMATH
000CHOBAaHHbIE TEXHUUECKUE  PEIIEHHUS B
NpodeccHoHaIbHOM 1eATeNTbHOCTH,
BHIOMpATh s¢dexTuBHBIE U Oe30MacHbIE
TEXHUYECKHE CPEJICTBA U TEXHOJIOTUH;
B-OI1K-6 BnaneTs HaBbIKaMH pEIICHUS
CTaHJApTHBIX 3a]a4 IpopecCHOHATHLHON
NEeSTeNIbHOCTH, BbIOMpasi 3EKTUBHBIE U
Oe30MacHble TEXHUYECKHUE CPEICTBA U
TEXHOJIOTHH.

OIIK-7.

CriocobeH aHaIM3upoBaTh, COCTABIATH U
MPUMEHSTh TEXHUUECKYIO JOKYMEHTAIHIO,
CBSI3aHHYIO C MPO(ecCHOHANTBHOM
NesITeNIbHOCTBIO, B COOTBETCTBUH C
NeiCTBYIOIUMHI HOPMaTHUBHBIMU
TTOKYMEHTaMH B COOTBETCTBYIOLIEH
oTpaciu

3-OI1K-7 3HaTh OCHOBHBIE MOJIOKEHUS
HOPMAaTHUBHOM U TEXHUYECKOM
TOKYMEHTAIUHU B PO eCCHOHATHHON
e TeTbHOCTH;

V-OIIK-7 ymeTb aHaau3upoBarh,
COCTaBJISITh 1 IPUMEHSITh TEXHUUECKYIO
TOKYMEHTAIMIO, CBSI3aHHYIO C
podecCuOHAIBHON NeATETHHOCTHIO, B
COOTBETCTBHUU C JIEUCTBYIOIIMMHU
HOPMAaTHUBHBIMHU JOKYMEHTaMH B
COOTBETCTBYIOIIEH OTPacCIy;
B-OIIK-7 BnaneTs HaBLEIKAMU
MCIIO0Ib30BAaHUSI TEXHUYECKON U
HOPMAaTUBHOI TOKyMEHTAallMU IpU
[peIIeHnH 3a1a4 mpodeccrnoHalbHON

JACATCIIbHOCTH.




I1K-1

Crioco0OeH HCIO0Ib30BaTh B UCCIEIOBAHUSIX
M pacyeTax 3HaHUs O METOJIax
MCCIICIOBAHMSI, aHATIN3a, TUaTHOCTUKU U
MOJICTTUPOBAHUS CBOMCTB MaTEPHAJIOB,
(U3NIECKUX U XUMUYECKUX MPOIECCaXx,
MPOTEKAIIINX B MaTepHaiaX MPU HX
MoJTydeHUH, 00paboTKe ¥ MOIU(DUKAITIN

3-I1K-1 3HaTL OCHOBHBIE METOIBI
MCCIIeIOBaHMS, aHAIN3a, TUarHOCTUKU U
MOJIETTUPOBAaHUS CBOWCTB MaTEpUasoB,
(bM3HUECKUX ¥ XUMUYECKHX TPOIEccax,
MPOTEKAIOIIMX B MaTepHaliax Mpu ux
MOJIy9eHUH, 00pabOTKE ¥ MOAU(PUKAIUY;
V-IIK-1 ymeTh ucnonbp30BaTh B
MCCIICTIOBAHMSX U PacyeTax 3HaAHUS O
METOJIaX UCCIIeI0OBaHMs, aHaJIN3a,
TUArHOCTHKYU M MOJICIIMPOBAHUS CBOMCTB
MaTepuanoB, (GU3HMUECKUX U XUMHUYECKHX
Mpolieccax, MPOTEKAIIIUX B MaTepHaiax
MPHU UX MOJTYYCHUH, 00pabOoTKe U

MO TA(DUKATTHH;

B-I1K-1 BnageTs HaBbIKAMH HCCIIEIOBAHUS,
QHAJIN3a, TUATHOCTHKU M MOJICTUPOBAHUS
CBOMCTB MaTepHaoB, PU3NYECKUX U
XUMHYECKHX TPOIECCcax, MPOTEKAIOIINX B
MaTepuanax npy UX MOTy4YeHUH,
00paboTKe 1 MOAU(pUKALIUY.

[1K-2

CriocoOeH UCToIb30BaTh HA MIPAKTHKE
COBPCMCHHBIC IPECACTABIICHUA O BJIMSAHUN
CTPYKTYpBI Ha CBOMCTBAa MaTE€pPHAaJIOB, UX
B3aUMOJICVICTBUH C OKPYKAIOLIEH CPEIIOH,
MOJIIMU, YaCTULIAMU U U3ITYYCHUSIMHU

3-11K-2 3HaTh OCHOBHBIE MPEJICTABICHUS O
CTPYKTYpE MaTEPHAJIOB U BIUSIHUH
CTPYKTYpPBI Ha CBOKMCTBA MaTepUajoB, UX
B3aMMOJICCTBUU C OKPYXKaIOLIEH CpeloH,
MOJISIMH, YaCTULIAMH U U3ITYUEHUSIMU;
V-I1K-2 ymeTb aHaIu3upoBaTh BIUSHUE
CTPYKTYpBI MaT€pUajIOB Ha UX CBOWCTBA, a
TaKKe €€ DBOJIOLMIO TTPH B3aUMOJIEHCTBUN
C OKpY>Karollle Cpeou, IMOJISIMH,
YACTUIIAMU U U3JTYYCHUSIMU;

B-11K-2 Bnaners NpakTHUYECKUMU
HaBBIKAMU aHAJIM3a YBOJIIOIIUU
CTPYKTYpHO-()a30BOTO COCTOSHUS
MaTepuasoB MPU B3aUMOJCHCTBUU C
OKpY>KarolleW Cpeiou, MOJISIMH, YaCTULAMHU
W M3JIYYCHUSIMU U BIUSHUS 9TON IBOJIIOIIUHU
Ha CBOMCTBA MaTe€pUasoB.

[1K-4

Crioco0OeH 1CIoIb30BaTh HA IPOU3BOJICTBE
3HAHUS O TPAJAULMOHHBIX U HOBBIX
TEXHOJIOTUYECKHX MPOIECCaX U ONepalmsx
B 00J1aCTH MaTepUaNIoOBEICHUS

3-11K-4 3HaTh OCHOBHBIE 1 HOBBIE
TEXHOJIOTMYECKUE MTPOLIECCHI U ONEepalliy B
00J1aCTH MaTEepPUATIOBEICHHUSI;

V-11K-4 ymeTb ucronbp30BaTh Ha
MMPOM3BOJICTBE 3HAHUS O TPATUITUOHHBIX U
HOBBIX TEXHOJIOTMYECKUX MPOIECcax U
orepaiusax B 00J1aCTH MaTepHalOBEICHUS
B-I1K-4 BnageTh HaBBIKAMU
MICTIOTB30BaHUSI HAa TIPON3BOJICTBE
TPAIUIIMOHHBIX U HOBBIX TEXHOJOTUYECKUX
[TPOLIECCOB U ONEparuil.

VKII-2

CriocoOeH McKaTh HYKHbIE HCTOUHUKHI
nH(pOpMAaLUU U JaHHbIE, BOCTIPUHUMATh,
AQHAJIN3UPOBATh, 3aIIOMUHATh U II€PENaBATh
MH(POPMAIIHIO C UCIIOJIE30BaHUEM
U(PPOBBIX CPEJICTB, & TAKKE C IIOMOIIBIO
QJITOPUTMOB IIPH paboTe C MOITy4EHHBIMU
13 pa3IMYHbIX UCTOYHUKOB IaHHBIMHU C

€160 (P PEKTUBHOTO HCTIOIB30BaAHUS

3-YKILI-2 3nate: MeToauku cOopa u
00paboTKK MHPOPMALIUH C
MCTIOJIh30BaHNEM IU(DPOBBIX CPEACTB, a
TaKXKe aKTyaJIbHbIE POCCUHCKUE U
3apyOeKHbIe HICTOUHUKU HH(POPMAIIUH B
chepe npodeccnoHaTbHOMN ACSITEIBHOCTH,
MPUHLUIIBI, METOJIBI U CPEJICTBA PEIICHUS

CTaHJAPTHBIX 33]1a4 TPOPECCHOHATHLHON




MOJIy9eHHOW MH(OpMAIMK JUTS PEIICHUsT  |[IeSATETHbHOCTHU C UCIIOJIb30BaHUEM

3aaq U(POBBIX CPEICTB U C YIETOM OCHOBHBIX
TpedoBaHU MH(OPMAITMOHHOM
0e301acHOCTH

Y-YKI-2 YMeTb: IpUMEHSITh METOIUKHU
rnoucka, coopa u 00paboTku HHPOpMALUH;
C HCIIOJIb30BaHNEM LIU(PPOBBIX CPEICTB,
OCYIIECTBISATh KPUTHUCCKHUIA aHAH3 U
CUHTE3 MH(POPMAIUH, TOJYYSHHOMN U3
[PA3HBIX UCTOYHUKOB, H PEIIATh
CTaHJapTHbBIE 3a7]a4i TPO(HeCcCHOHATBEHOM
NESTEIbHOCTH C UCTIOJIb30BAHUEM
[1(POBBIX CPEJICTB U C YIETOM OCHOBHBIX
TpeboBaHni HH(POPMAITMOHHON
0€30MacCHOCTH

B-YKILI-2 Bnanets: MmeTo1aMu 1ouckKa,
cOopa u 00pabOTKH, KPUTHIECKOTO
QHaJN3a ¥ CHHTE3a WH(POPMALIUH C
MCIIOJIb30BaHUEM IIU(PPOBBIX CPEICTB IS
[PEIICHUS TTOCTABIICHHBIX 337124, HABBIKAMH
MOJITOTOBKK 0030pOB, aHHOTALIUH,
cOCTaBIJIeHUS pedepaToB, HAYIHBIX
OKJIaJ0B, MyOauKanuii 1 Oudnuorpaduun
110 HAYYHO-HCCIIEIOBATENBCKOM paboTe ¢
MCTIOJIb30BAaHUEM IIU(PPOBBIX CPEICTB U C
lyueToM TpeOoBaHUN NH(OPMaLIMOHHON

0€30I1acCHOCTH
VKE-1 Crioco0eH UCHOoIb30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHLI
€CTECTBEHHOHAYYHBIX JUCIUILINH, €CTECTBEHHOHAYYHBIX JUCLUILINH, METOIbI
HpI/IMeHHTI) METOABI MATECMATHUYCCKOT'O MATEMAaTUYCCKOI'O aHAJIn3a 1
aHaIM3a U MOJICTTMPOBAHUS, MOJICTTHPOBAHUS, TEOPETUUECKOTO U

TEOPETHYECKOTO M SKCIIEPUMEHTAIIFHOTO  PKCIEPUMEHTAIBHOTO HCCIIEIOBAHMUS
VCCIIeIOBaHMs B ITOCTaBIECHHBIX 3a1a4ax  [Y-YKE-1 ymeTs: ucnons3oBath
MaTeMaTHIECKHE METOJIbI B TEXHUIECKHUX
MPUI0KEHUAX, PACCUUTHIBATE OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTHKHU CITyJailiHbIX
BEJIMYHH, PelIaTh OCHOBHbIE 3a/1a41
MaTeMaTHYeCKOI CTaTHCTUKH; peliaTh
TUIIOBbIE PacUETHBIE 3a]auu

B-YKE-1 BnaneTs: MeTo1aMH
MaTeMaTHYeCKOro aHAJIN3a U
MOJICITUPOBAHUS; METOJIAMH PETICHHSI
3aJay aHaJgu3a U pacyera XapakTepUCTUK
(DU3NIECKUX CUCTEM, OCHOBHBIMH
npueMaMu 00paboTKH
PKCIIEPUMEHTATBHBIX JaHHBIX, METOIAMHU
paboThI ¢ MPUKIIAAHBIMUA IPOTPAMMHBIMU
MPOAYKTaMH

1.2. Dmanwvt ghopmuposanus komnemenyuii 6 npoyecce océoenus OII oaxkanaspuama

KoMMOHEHTHl KOMMETeHIUH, Kak NpaBuio, (QOPMUPYIOTCA TNPHU H3YYEHHH HECKOIbKHX
JUCIMILUIMH, a TAaK)X€ B HEMAJIOW CTENEHW B Mpolecce NpoxoxaeHus mnpaktuk, HUP m BO Bpems
CaMOCTOSITEILHON paboThl oOyuaromierocs. Bemonnenne n 3ammuta BKP sBisitorcst Bumom yueOHOM
JesTeTbHOCTH, KOTOPBIi 3aBepiaeT npoiecc GopMUPOBAHUST KOMIIETEHIIUH.

Otansl GOpMUPOBAHUS KOMIIETCHIIMH B MPOIECCE OCBOCHUS IMCLUIUINHBL:



- HAYQJbHBIA 3Tanm — Ha 3TOM J3Tane (OPMHUPYIOTCS 3HAHUEBBbIE U HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETCHIINH, OCBAaWBAIOTCS OCHOBHBIE KaTeropuu, ¢opmupyrorcs O6azoBbie yMeHws. CTyaeHT
BOCITPOM3BOJUT TEPMUHBI, (GAKTHI, METObI, MOHATHS, IPUHIIHUIIBI U IPABHIIIA; peIIaeT yueOHbIe 3a1aun
o oOpasiry;
- OCHOBHOW 5»Tanm — 3HaHUS, YMEHHUS, HaBBIKW, obOecrneuyuBaromue (GpopMHUpOBaHHE KOMIIETEHIIUH,
3HAYUTENIBHO BO3pPACTalOT, HO €Ile HE JOCTUTal0T WTOTOBBIX 3HaueHWil. Ha sToM srtame cryneHT
OCBAaMBaeT AaHAJIUTHYECKUE JACHCTBUA C MPEAMETHBIMH 3HAHUSAMU [0 AWCIHUIUIMHE, CHOCO0eH
CaMOCTOSITENIPHO pemaTh y4eOHbIe 3aJa4H, BHOCS KOPPEKTHUBBI B aJITOPUTM JIEHCTBUM, OCYIECTBIISL
KOPPEKLHUIO B X0/I¢ pabOThI, MIEPEHOCHUT 3HAHUS U YMEHHUSI Ha HOBBIE YCIIOBHS;
- 3aBepLIAIOLIUI dTal — HAa 3TOM dTafe CTYASHT JOCTUTAaeT UTOTOBBIX MOKa3aTeNel Mo 3asiBICHHON
KOMIIETEHIIUH, TO €CTh OCBAaUBAET BECh HEOOXOIUMBII 00bEM 3HAHUM, OBJIaJIeBa€T BCEMU YMEHUSIMU U
HaBBIKAMU B cdepe 3asBieHHOW kommneTeHund. OH CcocoOeH HCMOJIb30BaTh ITH 3HAHUS, YMEHUS,
HAaBBIKH IPU PEIICHUH 3a/1a4 MOBBIIIEHHON CIIO)HOCTH M B HECTAaH/IAPTHBIX YCIOBHUSAX.

Ortanbl  (QopMHpOBaHUS KOMIETEHIIMH B XOJE OCBOCHHUS NHUCIUIUIMHBI OTPAXKAIOTCS B
TematudeckoM mmiane (cm. PITJT).

1.3. CBa3p Mexay ¢popMUpPyeMbIMH KOMIETEHUMAMH M (OPMaMH KOHTPOJS MX OCBOEHHS

Ne ni/m KonTpoJsupyemble pa3jensl HNuankaTop 10CTHKEHUS HaumenoBanue
(TeMbI) TMCHMILIHHBI KOMIIeTeHIINT OLIEHOYHOI'0 CpeCTBA
TeKyllei u
NPOMEXKYTOYHOM
aTTecTaluu
Tekymas aTTecTanus, 6 MemecTp
1. KuHeTHKa KprcTaITH3ainy. 3,7V, B: YK-1, OIIK-1, OIIK-2, | KoutponbHas padora 1
VYnpasiieHue CTpyKTypOu Ipu OIIK-4, OIIK-5, OIIK-6, OIIK-
kpucTammsanuu. CTpykTypa 7, TIK-1, I1K-2, I1K-4, VKE-1,
METAINTHYECKUX CTEKOJI. YKII-2

Toueunsie nedextol. JInHelHbBIE
ne(eKThl (IUCIIOKAIINH).
BzaumoeiicTBue MCIOKaIMi.
[oBepxHOCTHBIE IePEKTHI
KPUCTAJUTMYECKOTO CTPOCHUS
2. IlonsaTne TexXHOIOTUH, €€ MECTO U 3,7V, B: YK-1, OIIK-1, OIIK-2, | KontponbHas padora 2
3HaueHue B HayuHO- Texauueckom | OIIK-4, OIIK-5, OIIK-6, OIIK-
nporpecce. Texnonorus nonyuenus | 7, [IK-1, IIK-2, TTIK-4, YKE-1,
YyTyHa. YKIL-2
TexHOoJIOruK NOJIyYSHHS CTaJIH.
Meramtyprus meau.
Meramtyprus HUKEIs.
Meramutyprust aTfoMUHUS.
Meramnyprus TUTaHa.
MeTajtyprust TyroImiaBKux
METAJIJIOB.
[Tony4deHue TUTEHHBIX 3aTOTOBOK.
ITpon3BoACTBO 3ar0TOBOK
JIaBIICHUEM.
[Tonyyenue maTepranoB METOJOM
TTOPOIITKOBOM MeTAITypTru. OCHOBBI
00pabOTKH METAJUIOB PEe3aHUEM
Texymas arrecranus, 6 cemecTp

3a4ET C OLIEHKOM 3, V¥, B: VK-1, OIIK-1, OIIK-2, | Bompockl k 3aueTy
OIIK-4, OIIK-5, OIIK-6,
OIIK-7, TIK-1, T1K-2, T1IK-4,
VKE-1, VKII-2




2. Onucanue nmokasarteJieli M KpUTepueB OLeHUBAHUS KOMIETEeHUHIl HA Pa3IMYHBIX dTanax ux GopMHpPOBaHHsA, ONHCAHUE LKA OLEeHUBAHUSA
KoneunbiMu pe3ynbraraMy OCBOCHHS IMPOrPAMMBI TUCHMUILIMHBI SBISIOTCS C(POPMUPOBAHHBIE KOTHUTHBHBIE JECKPUITOPHI «3HATHY, «yMETbHY,

«BJIAACTb», PACIIMCAHHBIC IO OTACJIbHBIM KOMIICTCHIUAM, KOTOPBIC IIPUBCACHLI B n.1.1. q)OpMI/IpOBaHI/IC OTUX ACCKPUIITOPOB IMPOUCXOAHUT B IPOLECCE

M3y4YeHHUs TUCIHUILUIMHBI IO ATanaM B paMKax pa3jInyHOro BHUJIAa YUEOHBIX 3aHATUNH U CAMOCTOSITEILHOM pabOTEHI.
Brigenstorcs Tpu ypoBHS cPOPMHPOBAHHOCTH KOMIIETEHITUI Ha Ka)IOM JTalle: MOPOTOBBIN, POJABUHYTHIH U BBICOKHIA.

YpoBHH ConepxaresibHOE OcHOBHBIC NPU3HAKHM BbI/IeJICHAS YPOBHS BPC, ECTS/IIsatudannbHas
ONUCAHHE YPOBHSA % IIKAJIA ISl OLeHKH
OCBOECHHUs | IK3aMeHa/3a4yeTa
Bbicokui TBOpUeckas NeATEIbHOCTD Brmouaem nuscecmosiwyuii ypogeno.
Bce 6uovl komnemenyutl CryneHT JeMOHCTpHpYeT cBOOOIHOE 00sasaHue
cpopmuposanvl Ha GbICOKOM KOMIIETEHIIUSIMH, CIOCOOEH TPUMEHUTH UX B A/
Vpo8He 8 COOMBEeMCmaeuU ¢ HECTaHJAPTHBIX CUTYaIUsAX: TOKA3bIBACT 90-100 Ormano/
yensamu u 3a0a4amu YMEHHE CaMOCTOATENLHO MPUHUMATH PEILICHHE, 3auTeHO
OUCYUNIUHBL pemats mpobiieMy/3a1aqy T€OpETUIECKOTO UITH
MPUKIIATHOTO XapaKTepa Ha OCHOBE M3yYEHHBIX
METOJIOB, TPUEMOB, TEXHOJIOT UM
IMpoaBuHyTHII [Ipumenenne 3HaHMl W | Brarouaem Hudicecmoswuli yposeHs.
Bce suovt komnemenyuii YMEHUM B 00Jee MUPOKUX CTyaeHT MOXKeT J0Ka3aTh BlIaJieHUE B/
cghopmuposanvl Ha KOHTEKCTaX y4eOHOW ¥ | KOMIIETCHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTH 85-89 Odenp xopormo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM coOupaTh, CUCTEMATH3UPOBATh, AHATU3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeisamu u NEeSITeIbHOCTH, HeXKEJU MO0 | U rPaMOTHO HCIOJIb30BAaTh MHPOPMALUIO U3
3a0a4amu OUCYUnIuHbsl o0pa3ity, 6ombIeit monei CaMOCTOSITENIFHO HANIEHHBIX TEOPETUUYECKHUX
CaMOCTOSITETTLHOCTH Y | UCTOYHHUKOB M WLTFOCTPUPOBATH UMH C/
WHHUIUATUBBI TCOPETUYCCKHUEC TTOJTOXKCHUA WIINA 000CHOBEIBATH 75-84 Xopomo/
MPAKTUKY IPUMEHEHUS. 3a4TeHo
IToporoeeii PenponykruBHas CryneHnt JIEMOHCTPUPYET BJIAZICHHUE 65-74 D/Y noBnerBopurenbHo/
Bce 6uovl komnemenyui NeATEeIIHHOCTh KOMIIETCHITUSIMH B CTAHAAPTHBIX CUTYyaIlHsX: 3auTeHo
cgpopmuposanvl Ha NOPO2OBOM W3JIaraeT B Mpeenax 3a7ad Kypca TEOpeTHYECKH
ypoene Y IPAKTUYECKU KOHTPOIUPYEMBIH MaTepual. 60-64 E/llocpencrsento
/3auTeHo
Huzke moporosoro OTCyTCTBHE TPHU3HAKOB MOPOTOBOTO YPOBHS: KOMIIETEHIIMM HE C(HOPMHUPOBAHBI. 0-59 HeynosnersopurenasHo/
CTyZIeHT HE B COCTOSIHUU MPOJIEMOHCTPUPOBATh 00J1alaHNe KOMIIETCHIIUSMU B 3auyTeHo

CTaHJAPTHBIX CUTYyallUuAX.




OuenuBaHue pe3yabTaToB OOyYEHHUs CTYJAEHTOB MO JUCHUIUIMHE OCYILECTBISETCS MO perjaMeHTy
TEKYLIEro KOHTPOJISI U MPOMEKYTOUYHON aTTeCTalluH.

Kpurepun oneHMBaHN KOMIIETEHIMI HA Ka)KJIOM 3Tale U3YyYEeHUs] JUCLUIUIMHBI Ul KaXKA0T0 BUAA
OLICHOYHOTO cpeAcTBa U npuBoAsaTcs B 1. 4 ®OC. UtoroBsiii ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH
MPU M3Y4YEHUH NHUCUMIUIMHBI omnpefensieTcs no tadmune. [Ipu 3Tom crnemyer moHMMarh, 4TO TpaHHIIA
MEXIy YpPOBHSIMHU I KOHKPETHBIX PEe3yJIbTATOB OCBOEHHUS 00pa30BaTENbHOM MPOTPAMMBI MOKET
CMeUIaThCsl.

YpoBenb chopMUPOBAHHOCTH Texkymuid KOHTPOJIb IIpome:xkyTouHasi aTTecTaAlMS
KOMIIeTeHINH
BBICOKHII BBICOKHUI
BBICOKHM npOOSUHYMbLIL 6bICOKUU
8bICOKUU npoOBUHYMbLU
nopozosulii 8bICOKUUL
B8bICOKULL nOpOo2o8blll
IPOJABUHY ThI NPOJABHHYTHIN NPOJABUHYTHIN
npPOOSUHY MBI nopocosblll
nopozosulii npoOSUHYMbLI
IIOPOTOBBIN TOPOroBbIi NOPOroBbIi
HIDKE TIOPOTOBOTO MOPOroBbIi HHKe IOPOroBOro
HHKe IOPOroBOro -

3. MeToanueckue MaTepHasibl, OMNpeHAeJsIONIAe MPOUeaYPhl OLleHUBAHNS 3HAHUA, YyMEeHU,
HABBIKOB U (MJIM) ONBITA AeSTeJbHOCTH, XapaKTepU3YIIHUX 3Tanbl (opMUpPOBaHUA KOMIIETeHLM

8.3. Meroauueckne MaTepuaibl, ONpeaesiONe NMPOUeAyPhl ONCHUBAHMS 3HAHWIL, yMeHMii,
HABBIKOB M (MJIM) ONbITA JAeATEJbHOCTH, XapaKTEePU3YIIIHUX 3Tanbl GOPMHUPOBAHUSA KOMIIETEHIUIl

— MHroroBas arrecramus MO IUCUMIUIMHE SBJISETCS MHTErpaJIbHBIM IIOKa3aTeleM KadecTBa
TEOPETHUYECKUX U TMPAKTHUYECKUX 3HAHUN M HABBIKOB OO0y4aloIIMXCSd IO AMCIUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, NOJYYEHHBIX B XOJ€ TEKYLIEH U MPOMEKYTOUHOU aTTeCTALUU.

— Tekymas arrecranuss B CEMECTpe NIPOBOJIUTCA C LEIbI0 OOECHeYeHUss CBOEBPEMEHHOI
00paTHO# CBSI3M, ISl KOppeKIuHu OOy4YeHHs, aKTUBH3AIMU CAMOCTOSTEIBbHOW paboThI
00yYaroIINXCA.

— IlpomexyTouHass arrecTauus MpeJHa3HAuYe€Ha s OOBEKTHMBHOIO NOATBEPKICHUS U
OILICHUBAHMS  JIOCTUTHYTBIX PE3yJbTAaTOB OOYUYEHMsI IIOCJIE€ 3aBEPIICHUS  M3yYECHHS
TACTIUTIITNHEL.

— Texkymas arrectanusi OCyIIECTBISETCS J1Ba pa3a B CEMECTP:

o xkoHTpoasHasg Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsi B 3JIEKTPOHHYIO BEIOMOCTH HE
no3aHee 8 Hexenu ydeOHOro cemecrtpa. Bximrouaer B ceOs OLEHKY MeEpONpHUSATHN
TEKYIIEro KOHTPOJII ayAUTOPHONH M CaMOCTOSITENbHOM paboThl 00ydaromierocs IO
paszzienam/TemaM y4ueOHOW qucuuIuinHbl ¢ 1 mo 8 Hexento ydueOHOTO ceMecTpa.

o xkoHTpoabsHasg Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsi B 3JIEKTPOHHYIO BEIOMOCTH HE
no3aHee 16 Hemenm ydeOHOTO cemectpa. Brirowaer B ceOsi OLIGHKY MEpONpPHUSTHN
TEKYIIEro KOHTPOJII ayAUTOPHONH M CaMOCTOSITENbHOM paboThl 00ydaromierocs Io
paznenam/Temam y4ueOHOUW muctuiuinHbl ¢ 9 mo 16 Hexemo ydeGHOTO cemecTpa.

— Tekymas arrectamuss B 8 cemectpe oOydeHHMss 1O 00pa3oBaTeNbHBIM IporpaMMaM
OakamaBpuara, B KOTOPOM e€IWHCTBeHHass KoHTpobHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs
B JJIGKTPOHHYIO BEIOMOCTH HE Mo37Hee 6 Henenu ydeOHOro cemectpa. Brxirouaer B cebst
OIIEHKY MEpOIPHUATHH TEKYIEero KOHTPOJS ayAuTOPHOH W CaMOCTOSTEIbHON paboThI
oOyuJaromerocsi mo pasjaeiiam/reMaM y4eOHOW IUCHMIUIMHBI ¢ 1 mo 6 Hemento y4eOHOro
ceMecTpa.

— Pesynprarel Tekymeil U NPOMEXYTOYHOW aTTECTAllMM MOJABOJATCS IO IIKajle OalIbHO-
pENTHUHTOBOM CHCTEMBIL.
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JTan peiiTHHroBoIi cucTeMsl / Henens Bann
OuneHo4yHOE CPeaCTBO MMy ™ MaKcimyn™*
Cemectp 5
Tekyuiasi arrecTanusi 1-16 36 - 60% ot 60
MaKCHMyMa
KonrposbHast Touka Ne 1 7-8 18 (60% ot 30) 30
Konmponvnas paboma 1 7-8 60% ot 30 30
Konrposbhasi Touka Ne 2 15-16 18 (60% ot 30) 30
Koumponvnas paboma 2 15 60% ot T1 30
IIpoMexxyTouHasi aTTeCTANMSA - 24 — (60% 40) 40
3ayer ¢ OLEHKOU - 60% ot K1 40
HNUTOI'O no xucuMninHe 60 100
Cemectp 6
Texkyumiasi arrecTauus 1-16 36 - 60% ot 60
MaKCHMYyMa
Konrtponbnas Touka Ne 1 7-8 18 (60% ot 30) 30
Kommponvnas paboma 3 7-8 60% ot 30 30
KonrposbHast Touka Ne 2 15-16 18 (60% ot 30) 30
Koumponvnas paboma 4 15 60% ot T1 30
IIpome:kyTOUYHasl aTTeCTAIMS - 24 — (60% 40) 40
DK3aMeH - 60% ot K1 40
Cemectp 8
Texkymiasi arrecTanusi 1-16 36 - 60% ot 60
MaKCMMyMa
Koutpoabnas Touka Ne 1 7-8 18 (60% ot 30) 30
Kommponvnas paboma 3 7-8 60% ot 30 30
Ilpome:kyToUHAsi aTTecTALUs - 24 — (60% 40) 40
DK3aMeH - 60% ot K1 40
HUTOT'O no aucuMniinHe 60 100

* - MuUHUMAaNIbHOE KOJIMYECTBO 0ayIOB 3a OLIEHOYHOE CPEACTBO — ATO KOJMYECTBO OajjioB, HAOpaHHOE
oOyyJaronmMces, Ipu KOTOPOM OIIEHOYHOE CPEJICTBO 3aCUUTHIBACTCS, B IPOTUBHOM CiIydae 00ydaroIuiics
JOJDKEH  JIMKBUJAMPOBATH MOSBUBIIYIOCS — aKaJEMHMYECKYIO 3a/J0JDKEHHOCTh 10  TEeKyIlew Wi
MPOMEXKYTOYHOM aTTecTalud. MUHHMMaJIbHOE KOJHMYECTBO OaJJIOB 3a TEKYLIyI0 aTTecTaluio, B T.4.
OTJIEJIbHOE OLIEHOYHOE CPEJCTBO B €€ COCTaBe, W MPOMEKYTOUHYIO arTecTanuio cocrasiser 60% ot
COOTBETCTBYIOIIHUX MaKCHUMaJIbHbIX 0aiios.
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4. TunoBble KOHTPOJIbHbIE 32IaHUSI WJIM MHbIe MATEPHAJIbI, HEOOXOAUMbIE /IJIS OLEHKH 3HAHWIA,

YMEHHMH, HABBIKOB

No 3amanue BapuanTsl oTBETOB
1 | MakcuManbHO€ KOJHMYECTBO pPaBHOBECHbIX (a3 B | 1) 2%;
CHCTEME C HEOTPAaHMYCHHON PacTBOPUMOCTHIO 2) 4;
3) 1;
4) 3
2 | Kakue (akTopbl BIUAIOT Ha KPUTHYECCKHH pasmep | 1) BeluyMHA MepeoXIakICHUsI™;
3apoJIbIa KPUCTAIITN3AIIUH? 2) yaenbHast IOBEPXHOCTHAS
JHEPTHUs,
3) KOJIMYECTBO pacIliaBa;
4) naBieHue
3 | Jus KpUCTAIUTUYECKUX TBEPABIX TEJ XapaKTePHO 1)* HanM4YUe NAILHETO MOpPSIIKa
2) Hanmu4ue OMIKHETO MOpsAIKa
4 | 3anummMTe WHIEKCHI ITIOTHOYIIAKOBaHHBIX IIocKocTelt B | 1) (111)*
rPaHEICHTPUPOBAHHOM KyOUUECKOM PEIIeTKe 2) (110)
3) [111]
4){100}

5 1)  gactumel  KOJEOMIOTCS B
TIst IPOIOMBHO BOTHEL HaHpaBJieHI/II/I pacrpocTpaHeHUs
CIPaBEJIUBO YTBEPIKICHHE BOJIHBI

2) BO3HHKHOBEHHE BOJIHBI CBSA3aHO C
nedopmanuent ciBura
3) YaCTHLBI KOIEeOJIIoTCS B
HaIPaBJICHUSAX, NEPHCHINKYISIPHBIX
HaIpaBJICHUIO
pacipoCTpaHEHHS BOJIHBI
6 | Kak u3MeHHUTCS CKOPOCTh pEaKIud MNpu yBenwdeHww | 1) yBemumuurcs B 27 paz*  2)
TEMIEpaTypbl Ha 30°C? TemmneparypHbiii K03hPUIIMEHT | yMEHBIIUTCS B 9 pas,
paBeH 3. 3) yBenuuutcs B 9 pas,
4) yBennuutcs B 3 paza
7 | Kakue w3  mepeunciaeHHbIX  BemectB  sBisiorces | 1) HCI*;
KUCJIOTaMu? 2) ) Fe(OH)s;
3) NaH ;
4)NHs
8 | UeM 0OBSICHSIETCS TMOBBINICHUE CKOPOCTH peakiuu mpu | 1) YMEHBIIICHUEM SHEPTHUH
BBEJICHUH B CHCTEMY KaTaiauzaropa? aKTHBaIUu™*;
2) BO3pacTaHuEeM qucia
CTOJIKHOBEHUH

12



3amanue

BapI/IaHTLI OTBCTOB

SIBrienne WHTEepPEpEHIINU
MOJTBEPIKIACT. ... IPUPOAY CBETA.

CBCTOBBIX BOJIH

1) BontHOBY1O*
2) KOPIYCKYJISIPHYO
3) 3araJI0uHyI0

10

®opmyna [ranka ny1s aOCOIOTHOTO YEPHOTO Teja B
00JIaCTH MaJIbIX YaCTOT COBITAIACT C (OPMYJIOH...

1) Kupxroda
2) Credana - bombiimana

3) Penest —/I>xunca
4) Buna*

11

K ¢dazoBomy nepexony 1-ro poma oTHOCHTCS:

1) mepexoja mapaMarHeTHK <>
(dbeppomMarueTuk

2) IUIaBJICHHUE <> KPHUCTALTU3AMUS *
3) mIaBlIeHUE <> KOHACHCALUS

12

MuHHUMaIbHOE KOJIHUYECTBO OHCPIrunu, KOTOPOC MOIKCT
H3JIydaTb CUCTEMA HA3bIBAIOT....

1) xBanTomM*

2) mKOyIIeM

3) 3JIeKTPOH-BOJIBTOM
4) 371eKTPOHOM

13

KBantyto npupony
MOATBEPKIAET .....

OJICKTPOMArHuTHOTO  U3JIYYCHUA

1) dexr Komnrona*

2) mudpakius 3JICKTPOMAarHUTHOTO
U3ITyYCHUS;

3) uHTepdepeHus
AJIEKTPOMArHUTHOTO U3TyUYCHUS;

4) TOJISIpU3AlIMsI CBETA

14

[Ipu B3ammopeiicTBuu  (GOTOHOB CO  CBOOOJHBIMHU

QJICKTPOHAMH Ha6J'IIOI[aCTC$[ ......

A) paccesinue*

B) mornomenne

C) paccesHue U MOTJIOIICHNE
D) otpaxkenue

15

Jduddys3us npoucxoaur:

1) ToyIbKO B ra3zax;

2) TOJBKO B )KHMIKOCTSX;

3) TOJNIBKO B TBEP/IBIX TEJIAX;

4) B rasax, KHIKOCTSIX M TBEPIBIX
Temax*®

16

KonnyecTBo Teria, HEOOXOAMMOE IS HarpeBaHUs
macceiTazaHa 1l K— o310 ...

1) Temnoémkocth raza*

2) TennonpoBOAHOCTH rasa

3) BHyTpeHHsIs sHEprUs ra3a

4) TemriepaTypOIIpOBOAHOCT Ta3a

17

Knaccuueckoe MaTeMaTH4YeCKOE BhIpaKCHUE MpaBUiIa
¢da3 'mb6ca nmeet BUI:

1)C=K-®+1I; *
2)C=0 - K+1I;
3) C=K+d-1II;
4)C=K+D+1II

13



Ne 3anaHue BapuaHTsl 0OTBETOB
18 | CkaukooOpa3Hoe HW3MEHEHHWE BHYTPEHHEW »SHeprud, | 1) Kk  $a3oBbIM  NPEBpAIICHUSIM
KOHIIEHTPALUH, TUIOTHOCTH BEIIECTBA IPUBOIUT: MepBOTo poaa;™
2) K (a3oBbIM  IpeBpallCHHUIM
BTOPOTO pOJa;
3) (¢a3zoBble  mpeBpalleHHS ~ HE
MIPOUCXOIST;
19 | Yto HaxoauTcs BbIIIE JUHUU JIUKBHIyca? 1) oOnacth CyIIECTBOBAHHS OJHOMN
KUAKOU (a3br;*
2) o0061acTh CyIIeCTBOBaHUS OJHOU
TBEpAOH (ha3sbl;
3) 00sacTh CyIIECTBOBAHHS T'a30BOM
ba3ssr;
4) 061aCTh KPUCTAIIITH3AIHH.
20 | KongeHcupoBaHHOE COCTOSIHHE — 3TO: 1) Kuakoe W TBEPIOE COCTOSIHHE
cHUCTEMBI™*
2) KHIKOE W JKHIKOE COCTOSTHUE
CHUCTEMBI
3) TBepaOe M TBEPAOE COCTOSHUE
CHUCTEMBI
4) TBEpJOE U  razoobpazHoe
COCTOSTHUE CUCTEMBI
21 | HepaBeHncTBO BenMuMH YIiioB (o # B # y) U pa3MepoB | 1) KyOUUYECKOI;
rpa”eil (a # b # ¢) xapakTepHO A CIEAYIOLIETO THUMA | 2) TeKCaroHaJbHOM;
KPUCTAJUTUYECKON PELIETKH: 3) opTopoMOUUIECKO;
4) TPUKITUHHON*
22 | IlpuGop anst U3MEpPEHUs YIIIOB MEXAY I'PaHIMU B 1) F'onnomerp;*
KpHUcCTaJllax; 2) bunokynsipHas Jyma;
3) Muxkpockor;
4) Teoponur;
23 | PeHTreHOBCKOE M3ITy4YeHHE BO3HMKAET MPU TOPMOXKEHHH: | 1) aJekTpoHOB*
2)IpOTOHOB
3)HEeUTpOHOB
24 | Kakoii neekT KpUCTAIUTMYECKON PEIIeTKH OTHOCHTCS K | 1) auMclioKarus
TOYCUHBIM? 2) mnopa
3) npumecHbIe aTOMBI*
4) nedexT ynakoBKH
25 | YKaKuTe NEPUTCKTHYECKYIO PEaKIIHIO: 1) y—atp
2) L—-A+B
3) a— L+p*
4) L+p —a
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Ne 3anaHue BapuaHTsl 0OTBETOB
26 | Onpenenure 4ynuciio dactull, npuxomsmuxcs Ha OLK 2
STYEUKY
27 | K kakomy Tumy 1e(eKTOB OTHOCSTCS IPaHULIbI 3€pEH? [ToBepxHOCTHBIE/ IBYMEpHBIE
e eKThI
28 | HacplmieHne MOBEPXHOCTHOT'O CJIOSI CTajld YIJIEPOAOM | IEMEHTaIus
JUIl  TOBBILIEHHMS TBEPAOCTH M  HM3HOCOCTOMKOCTH
MMOBEPXHOCTH
29 | Kakyro KpHCTaNTMYECKYI0 PEIIETKY UMEET MapTEHCUT? ouT
30 | ®OHOHBI ABIAIOTCA .... U NMOJUUHSIOTCS CTaTUCTUKE 603e-uyacTuiamu/6030HaMu
bose-DiHmTelina.
31 | U3 3akona /lromonra u [Itu cienyer, 4To MoJsIpHAs 3R
TerioéMKocTh Cy OJTHOATOMHOTO BEIIECTBAa PaBHA ....
32 | DeKTPOCTATUYECKOE MMOJIE TOYCUHOTO 3apsiia SIBISICTCS | HOTEHLIUATbHBIM
33 | KakoB cTpyKTYpHBIN cOCTaB 3a9BTEKTOMIHON cTaid Npu | pepput + meMeHTHT
temneparype Huxe 727°C?
34 | B MapkupoBKe JIETHPOBAHHBIX cTajeld OykBoi X | Xpom
0003HavaIoT ...
35 | Tepmuueckass o00paboTka, KoTopas 3akirodaercsi B | OTxur
HarpeBaHuU 10 omnpeaeIeHHON TeMIepaTyphbl,
BBIJICPKUBAHUH TIPH ATOU TeMIIepaType U MOCIEAYIOIEeM
MEJIJICHHOM OXJIQXKJIE€HHUH — ITO
36 | Pa3Hble CBOIICTBA B pa3HBIX KPUCTAILIOTPAPUIECKUX Anuzotponus
HaIpaBJICHUSX — ITO
37 | CmocoOHOCTh BemIecTBa CyHIECTBOBAaTh B COCTOsHUAX ¢ | [lomumopduszm
Pa3IMYHBIM TUIIOM KPUCTAJUIMYECKON PEIIeTKH — 3TO
38 | TBépabIM pacTBOPOM BHEIPEHHS yTriepona B jkeiie3e C | AyCTEHHT

'K peweTkoii siBusiercs ....
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3amanue

BapI/IaHTLI OTBCTOB

39

Kak Ha3piBaeTcs TBepIbli pacTBOpP, B KOTOPOM aTOMBI
pPacTBOPEHHOTO BellleCTBa 3aMeIlarT aTOMBI
pacTBOPHUTEIIS B y3JIaX KPUCTAIINYECKON peleTKu

TBepnplii pacTBOp 3aMEIIECHUS

40

Kak Ha3pIBaeTcs TemIieparypa repexoia marepuana U3
(beppUMarHUTHOTO COCTOSTHHSI B TTapaMarHuTHOE ?

Touka Kropu

41

— 3TO OJHOpOaHAasT 000COOJICHHAs YacTh CHUCTEMBI
(cmimaBa), uMeroIas OJMHAKOBBIE COCTaB, CTPOEHUE U
CBOMCTBA.

®daza

42

3aBUCUMOCTh MHTEHCHUBHOCTH PEHTIE€HOBCKHUX Jy4eH OT
pacIOJIOKEHHUsT aTOMOB B DJJIEMEHTApHOW sA4YeliKe U
omnpezensaercs 6a3ucoM PELIETKH — 3TO

CTpyKTypHBI MHOKHUTENb

43

PaBeH 4ucily ceMENCTB INIOCKOCTEN B UX COBOKYIIHOCTH,
MMEIOLUX OJMHAKOBOE MEXKIIJIOCKOCTHOE pacCTOSIHUE U
OJIMHAKOBBIN CTPYKTYPHBI MHOXKUTENb. UTO 3TO?

MHOXUTEINb MOBTOPSIEMOCTH

44

IIpenmyiiecTBeHHass OpPHUEHTUPOBKA KPHUCTAJUIUTOB B
IPOCTPAHCTBE, BO3HUKAIOIIYK IIPU HAIPaBICHHOM
BHEIIHEM BO3JEHCTBUM WIN OPUEHTHUPYIOLIEM JEHCTBUU
Cpelbl, Ha3bIBAETCH ....

Tekcrypoit

45

CBOMCTBO F€OMETPUUECKUX TET
HOBTOPSATH CBOM YacTH — 3TO

CummMmerpust

46

UTo sABNISETCS OCHOBHBIM UCTOYHHUKOM PEHTI€HOBCKHUX
ny4en?

Penrrenosckas TpyOka

47

— KBAa3MPAaBHOBECHBIE, H30TPOIHBIE, CTPYKTYpPHO-
HEYIOPsI0YEHHbIE CUCTEMBI, oOnagaromue
MEXaHUYECKUMU CBOWCTBAMM TBEP/BIX TEIL.

Crexkia

48

JlBa mapajulenbHBIX TPOBOJHHKA C TOKOM OJIHOTO
HarpaBjeHUs OyIyT ...

MNpUTATUBATHCA

49

[lepememenust BeUIECTBA, YacTHUIl B MPOCTPaHCTBE (B
cpene) ¢ oaHOM 001acTh ¢ BBICOKOW KOHIICHTpAIue B
Ipyryr0  0o0macTh C  HU3KOH KOHIICHTpAIUEH,
NPUBOSAIIMI K CaMOINPOW3BOJILHOMY BBIPABHUBAHUIO
KOHIIGHTpAllWid IO BCEMY 3aHUMaeMOMy OOBEMY,
Ha3bIBAaCTCH ....

Huddysueit/ U Hy3UOHHBIM
MIPOIECCOM
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3a/:[aHHe BapI/IaHTLI OTBCTOB

50 | Kak Ha3bpIBaeTcs pacCcTOsSTHUE MEKIy SKBUBAIICHTHBIMH Me:XII0CKOCTHOE pacCTOSHUE

napaJujiCibHbIMHU IUIOCKOCTSIMH?

Kpurepun oueHuBanus:

Ouenka

Kpurepuu ouenku

43-50

CryaeHT n0mKeH:

- IIPOJIEMOHCTPUPOBATH IITyOOKOE U IPOUYHOE YCBOCHUE 3HAHUI
IPOrpaMMHOIO MaTepHaa;

- UCUCPIIbIBAIONIEC, TOCJICAOBATCIIBHO, 'PAMOTHO U JIOTUYECKHU CTpOﬁHO
U310 KUTH TeOpCTI/I‘leCKI/Iﬁ MaTepHra;

- MIPaBWIBHO (HOPMYIHPOBATH ONPEACTICHNUS;

- IIPOJIEMOHCTPUPOBATH YMEHHSI CAMOCTOATENILHOW PabOTHI C
JINTEPATYpPON;
- YMETh CHEeJIaTh BBIBOJBI IO U3J1aracMOMY MaTepHUaly.

34-43

CryaeHT n0MKeH:

- IPOACMOHCTPUPOBATH AOCTATOYHO ITIOJHOC 3HAHUC MNPOIrpaMMHOTO
Martepualia,

- IPOAEMOHCTPUPOBATH 3HAHHWEC OCHOBHLIX TCOPECTUUYCCKUX HOHHTHﬁ;

A0CTATOYHO IMOCJICA0BATCIBHO, TPAMOTHO U JIOTHYCCKU CTpOfIHO
nu3jiaraTb MaTepual;

- IPOJIEMOHCTPUPOBATh YMEHHE OPUEHTHPOBATHCS B JTUTEPATYPE;

- YMETh ClIeJaTh JOCTATOYHO OOOCHOBaHHBIE BHIBOJIBI TI0 M3JIaraeMoMy
Marepuanty.

24-33

CTyneHT nomKeH:
- IPOJEMOHCTPUPOBATh 00LIEE 3HAHUE U3y4aeMOI0 MaTepuaa;
- MI0Ka3aTh o0lIee BIaJCHUE NOHATUMHBIM aNnapaToM AUCLHUILINHBI;

- YMETb CTPOMUTH OTBET B COOTBETCTBUM CO CTPYKTYpOIl M3J1araemMoro
BOIIPOCa;

- 3HaTh OCHOBHYIO PEKOMEH/IyeMYIO IPOTPaMMOi yueOHyI0
JIUTEeparypy.

23 v MeHbIIIE

CTyneHT JeMOHCTPUPYET:
- HEe3HAHWE 3HAYUTEILHOW YaCTH MPOTPaMMHOTO MaTepHuaa;

- HC BJIaJICHHUC MOHATUUHBIM afnmaparoM AUCHUITIIIMHBI,
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