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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITIK-2 CnocoGeH MpuMeHSTh pe3yIbTaThl HAYYHBIX UCCIICIOBAHUN MPU PEIICHUHU TPO(eCcCHOHATBHBIX 3a/1a4
B c(epe HayKu 1 00pa30BaHUs, CAMOCTOSTEIHLHO OCYIIECTBISATh HAYYHOE UCCIIeIOBAHHE

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

[IK-2 CnocobeH npuMeHSITh
pe3yJbTaThl HAYYHBIX
WCCIIEJOBaHUH NpU
peuIeHUuH
npodeccroHaNbHBIX 33/1a4 B
cdepe HAyKH U
o0Opa3oBaHUs,
CaMOCTOSITEIIBHO
OCYLIECTBIISITh HAYYHOE
UCCJICZIOBaHUE

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1K-2 CrocoOGeH NpUMEHSTh pe3yabTaTbl HAyYHBIX HCCICIOBAHUN TPH pEIeHHH
npodeCCHOHANIBHBIX 3a7ad B cdepe HAyKu U 00pa3oBaHUs, CaMOCTOSATEIBHO
OCYILECTBIIATH HAYYHOE MCCIIEIOBAHNE

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0y4eHHs
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 1 2 3 4
1 | AKTyanbHBIC 321291 +
COBPEMEHHOU XUMUU
2 | AKTyaabHBIC +
poOIeMBI OMOJIOTHH
1 DKOJIOTUH
3 |N36paHHbIe TIIaBBI +

KBAaHTOBOM XHMUH




4 |130paHHbIC TIaBhI +
COBpPEMEHHOM
HEOpPraHWYeCKON
XUMUHU

5 (Hanoxumus u +
HAaHOTEXHOJIOTHUHU

6 | [Ipemmurmomuast +
NpaKTHKA

7 |Pemenune xumuyeckux | +
3a/1a4 [OBBIIIIEHHOM
CJIO)KHOCTH

8 |CoBpemMeHnHBIE + | +
POOIEMBI
OHMOTEOICHOIOT I

9|Coxpanenue +
O6unopazHooOpasus
pacTeHuii u
KHUBOTHBIX

10| XuMHuuecKkre OCHOBEI +
JKU3HU

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucuunnuHa «OCHOBBI CTPOEHMSI BEIIECTBa» OTHOCUTCS K dYacTh, (OopMHUpYeMOH y4aCTHHKaMH
oOpasoBaTelbHBIX OTHOIIEHUH, yudeOHoro mmaHa OIl mo wnHampaemenuro mnoarotroBku 44.04.01 -
[legaroruueckoe oOpa3oBaHue.

Jucuumnnuza «OCHOBBI CTPOSHUS BELIECTBAa» U3ydaeTcs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.
Ounas: 3 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 32
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrosrenbHas padota (CP) 76

3auer -

3.2.ConepxaHue Kypca:

No Hazpanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0|0 ]|O
1 cemectp
1 dopMbI MaTepuun 1 1 4 Pedepar
2 DneMeHTapHbIE 1 1| a4 Pedepar
YaCTHUIIBI
3 MemMonefcynﬂpHoe 1 1 |10 Omnpoc
B3aUMO/IeHiCTBHE




4 BonoponHas cBs3b 1 1 6 KOJJIOKBUYM

5 XuMH4YecKas CBA3b 1 1 3 pelieHune 3a1a4
B MOJTyTIPOBOAHHUKAX

6 MeTtamnuueckast ) ) 3 pelieHune 3a1a4
CBSI3b

7 Cummertpust 2 | o 3 Omnpoc
KpHUCTAJJIOB

8 DIIEKTPOHHOE 2 | o 3 KOJUTOKBUYM
CTpPOEHHUE METAJIIIOB

9 TBepabie pacTBOPHI > a2 | g Pedepar
METaJJIOB

10 HNuTtepmeTammuapt 1 1 8 Pedepar

11 JlnarpaMmsl 1 1 ) peleHue 3a1a4
COCTOSIHUS

12 Crpykrypa cruiaBoB | 1 1 2 peleHue 3a1a4

Tema 1. ®opmsbl MmaTepun (I1K-2)

Jlexknus.
Ucrtopust pa3Butus noustus «Marepus». @opMbl CylIECTBOBAHUS MATEPUU BEIIECTBO U MOJIE.
Bupl moneBoit hopmbl MaTepu.

IIpakTH4Yeckoe 3aHATHE.
JleTanpHBIN pa300p BUIOB CYIIECTBOBAHMSI MOJICH M MaTePHUH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh BUABI MaTEPUU
2. 3HaTh BUJIBI TIOJICH

Tema 2. Dnementapubie yactuusl (ITK-2)
Jlexknus.
CoBpeMeHHbIE TPEJICTABICHUS O CTPYKTYPE 3JIEMEHTAPHBIX YacTHll. [[pOTOHbI, HEUTPOHBI, M €-
30HBI, KBapKH. YCJIOBHSI CYIIIECTBOBAHUS KBAPKOB, 3apsijI, IBETHOCTh. (U --, d --, S --, ¥ C KBapKH).
ITo3uTpoH u no3utrponuii. CBONCTBA MO3UTPOH OB.
IIpakTnyeckoe 3ansATHE.

VYpaBHEHUS AIEPHOTO PacIajia, ypaBHEHUS peakluii MO3UTPOHA C TaJOreHaMH, OCTPBOA CTaOUIBHOCTH
3JIEMEHTOB B OOJIBIINM aTOMHBIM HOMEPOM

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh CTPYKTYpY JIEMEHTAPHBIX YaCTHIL
2. 3HaTh CBOICTBA MO3UTPOHA

Tema 3. MexmosekyaspHoe B3anmoneiictsue (ITK-2)

Jlexknus.
IIpupona MeXMONEKYJIIpHOTO B3auMoaencTBUa. OpHEeHTallMOHHOE, NHAYKIIMOHHOE U AUCIIE P-
CHOHHOE B3aUMOJECHCTBUE.

IIpakTH4eckoe 3aHATHE.
B3aumoneiictBue oTTankuBanus. JJuMepbl, SJKCUMEPHI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh BUIBI MEXMOJIEKYJISIPHOTO B3aUMOICHCTBHS

Tema 4. Bonoponnas css3b (I1K-2)
Jlekumus.
Bonoponnas cBsize. BHyTpu MmexmonexynsapHas H cBs3b, ee sHeprus v npupoaa. Xapakrep



IIpakTH4Yeckoe 3aHATHE.

CBsI3b, €€ DHEPIUs U MPUpOoIa. Xapakrep BIussHUS H CBs3M Ha CBOMCTBA BEIIECTB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3naTh npupoay oOpa3oBaHUs BOAOPOIHOM CBS3H

2. 3HaTh BIUSHUE BOJAOPOIHON CBSI3U HA (PU3UKO-XMMHUECKIE CBONCTBA BEIIECTBA

Tema 5. Xumnueckas cBsi3b B noaynposoguukax (IIK-2)
Jlexknus.
XuMHYECKas CBSA3b B MOJIyIIPOBOHUKAX. BinsiHNE HA HEE AIEKTPOHHOIO CTPOEHMSI aTOMOB TP U- IPUMECH.
IIpakTn4yeckoe 3ansATHE.
OnemenrtapHelie AIIIBV nonynpoBogHuky.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. 3HaTh BUBI OTYIPOBOJHUKOB

Tema 6. Merannudeckas cBs3b (I1K-2)

Jlexknus.

IIpupona meramnueckon cBsa3u. Pe3onaHc cBs3m.
IIpakTnyeckoe 3ansATHE.

DHeprusi MOHU3aLKHU, pPacueT NapaMeTPOB KPUCTAINIMYECKON PEIIeTKH MeTalia
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

1. 3HaTe NpUpOY METATINYECKON CBA3H

2. 3HaTh NOHATHE PE30HAHC CBSI3U

Tema 7. Cummerpus kpucrasion (I1K-2)
Jlekumus.
OcCHOBHBIE XapaKTEPUCTUKH U AIEMEHTBI CHMMETPHUH KpHCTAILTOB MeTauioB. ['panu: {100}, {110}, {111}
IIpakTH4Yeckoe 3aHATHE.
Pa300p 0CHOBHBIX BHJIOB CUMMETPUN KPUCTAIIJIOB
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3HaTh BUIBI CHMMETPHH KPUCTAIIOB
2. 3HaTh TUIBI TpaHel

Tema 8. DaexkTponHoe crpoenne merauioB (ITK-2)

Jlexknus.
OCO6CHHOCTI/I OJICKTPOHHOTO CTPOCHUS MCTAJIJIOB B IMO3UILIUN KBAHTOBOMCXAHUYICCKUX (KBaHT 0O-
BOXMMUYECKHUX ) MIPEICTABICHUM.

IIpakTH4eckoe 3aHATHE.
DJeKTpOoHHAas MIIOTHOCTh METAJIJIOB U CIUIABOB

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
YMeTh aHaTM3UPOBATh AIIEKTPOHHOE CTPOCHHE METAJIOB

Tema 9. Tepabie pacTtBopbl MeTasLI0B (ITK-2)
Jlexnus.
TBep/ble pacTBOPBI METAJUIOB 3aMEILECHMSI, BHEIPEHUS, BBIYMTAHUS. YCIOBHsI 00pa30BaHusl.
IIpakTH4eckoe 3aHATHE.
Bunel TBEpABIX pacTBOPOB, IPUMEPHI TBEPABIX PACTBOPOB B IPPMBILIJICHHOCTH
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh onpezneneHne TBEPABIX PACTBOPOB
2. 3HaTh BU/BI TBEPIBIX PACTBOPOB



Tema 10. Muarepmeraniauabl (ITK-2)
Jlekuus.
HNutepmerannuyeckue coequuenus. OnpeneneHue, NpuMeHEHNE, CBOMCTBA
IIpakTH4eckoe 3aHATHE.
[IpuMeHeHne HHTEPMETAJUINIOB B IPOMBIIIIIEHHOCTH
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
3HaTh NPUMEHEHNE MHTEPMETAIUIUAOB B IPOMBIIIJIEHHOCTH

Tema 11. Imarpammsbl coctosinus (ITK-2)

Jlekumus.
JunarpamMmbl cocTostHUS ((pa30BbIe TMarpaMMBbl) METAJLIOB C HEOTPAaHUYCHHOM B3aUMHOM pa C-
TBOPUMOCTBIO B KUJKOM M TBEPIOM COCTOSIHUU.

IIpakTn4yeckoe 3ansATHE.
Konona, mpaBusio peraara. CTpyKTypa TBEPIBIX
CILTaBOB.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. YMeTh unTaTh TUArpaMMBbl COCTOSHUS
2. 3HaTh CTPYKTYpY TBEPABIX PACTBPOB

Tema 12. Ctpykrypa cniiasos (IIK-2)
Jlexknus.
HI/IanaMMI:I COCTOsAHHA MECTAJIJIOB C HEOT paHH‘IeHHOﬁ PaCTBOPUMOCTBIO B )KUJIKOM COCTOAHUHU U
a0COJIIOTHON HEPACTBOPUMOCTBIO B TBEPAOM COCTOSTHHH.
IIpakTH4eckoe 3aHATHE.

HI/IanaMMBI COCTOAHUA METAJIJIOB C HeorpaHquHHOﬁ B3aMMHOM PACTBOPUMOCTBIO B JKUAKOM COCTOAHUH U
OFpaHquHHOﬁ PACTBOPUMOCTBIO B TBEPAOM COCTOSHHH. CprKTypa TaKHX CIIJIaBOB: JOOBTCKTHUYCCKOIO,
3BTCKTHYCCKOI'O, 3a3BTCKTHUYCCKOI'O.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. YMeTh unuTaTh qUarpaMMbl COCTOSTHHS
2. 3HaTh CTPYKTYpY TBEPABIX PACTBPOB

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
*  TeKylMi KoHTpoJsb — 80 OaoB

*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HasBanue Ttembl | DopMbl Max. Mertoauka mpoBeIeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl




Dopmbl
MaTepuu

Pegepar

10

BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl Mo MpeaBapUTENbHO
o0o3HaueHHOH TeMoil 6-10 ©OammoB — TpaMOTHOE H3JIOKEHHE
MaTepuana, CONPOBOXKJAIOLIEECH  JEMOHCTpAallMEel  HaITISAHOTO
MaTepuana C ONOpOH Ha Mpe3eHTalMio, YEeTKHE OTBEThl Ha
JOTIOJHUTENIbHBIE  BOMPOCHL.3-5  Qa/uioB —  3aTpyAHUTEIbHOE
U3JOKEHHE MaTepuala, MyTaHula B Gakrax, OTCYTCTBHE HAITISIIHOTO
Mmarepuana. 0 OamoB — YTEHHE IOKJIana, OTCYTCTBHE HArISAHOTO
MaTepuana, 3aTpyJHEHHs IpH OTBETE Ha BOIPOCHI IO TEMAaTHKE
JIOKJIaja.

OneMeHTapHbIe
YaCTHUIIBI

Pegepar

10

BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluuedl 1Mo MpeaBapUTENbHO
o0o3HaueHHOH TeMoil 6-10 ©OammoB — TpaMOTHOE HU3JIOKEHHE
MaTepuana, CONPOBOXKJAIOLIEECH  JEMOHCTpAallMEeld  HaITISAHOTO
MaTepuana C ONOpOW Ha IMpe3eHTalMio, 4YEeTKHE OTBEThl Ha
JOTIOJTHUTENIbHBIE  BOMPOCHL.3-5  Qa/uioB —  3aTpyAHUTEIbHOE
U3JIOKEHHE MaTepuala, MyTaHula B Qakrax, OTCYTCTBHE HAITISIIHOTO
Mmarepuana. 0 OaxoB — YTeHHE IOKJIana, OTCYTCTBHE HAIJISAHOTO
MaTepuana, 3aTpyJHEHHs IpH OTBETE HA BOIPOCHI IO TEMAaTHKE
JIOKJIaja.

MexmMonekynsp
HOC
B3aNMOJICHCTBH
e

Ormpoc

10

AKTUBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHaa, BepHbIe
OTBETHI Ha BOIIPOCH — 5 0aJlJIOB.

AKTHUBHOE ydacTHe B OOCY)KICHHH MPOHIEHHOI0 Marepuania, HO B
OTBETE MPUCYTCTBYIOT HEKOTOpBIC OLIMOKHM — 2-4 Oasa.

Hexxenanue ywacTBOBaTh B OOCYXKICHHM HPOMICHHOTO MaTepHaja
WM TpyOble omMOKK B M3JI0KeHUU MaTepuana — 0 — 1 6anna

Bonopoanas
CBSI3b

KOJJIOKB

HYM(KOHT

POJIbHBII
cpe3)

10

KommokBuyM crmaeTcss B yCTHOH (opMe IO IPeaBapUTEILHO
0003HAaYEHHBIM  TEOPETHYECKHM  BOIpOCaM W  MaKCHUMAaJbHO
orieanBaeTcs B 10 6amios: 9-10 6ayutoB BEICTABIAETCS, €CIIHM CTYICHT
0OHapyK1JI BCECTOPOHHEE, CHCTEMAaTHYeCKoe W TIIyOOKoe 3HaHWE
MPOrPaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSITH 3aJaHUA,
NpEayCMOTPEHHBIE  MPOTPaMMOM, OCBOUBIIMH  OCHOBHYIO, H
3HAKOMBIM C  JIOTIOHWUTENBHON  JuTeparypoil. 8-7  OayuioB
BBICTABIIIETCS, €CIM CTYAEHT OOHApyXWJ JOCTAaTOYHO TIIyOOKHe
3HaHMSA TPOTPAMMHOIO Marepuaja, yMEHHE HCIONb30BaTh paHee
MOJTyYeHHbIE 3HAHUS

C BHOBb MPHOOpPETECHHBIMH, NPUMEHATh WX Ha mpakTtuke. OTBET
MOCTPOEH JIOTHUYHO, MAaTephal M3JaraeTcsi XOPOIINM S3BIKOM,
MpHUBIIEKaeTCcss H(GOPMATUBHBIN U WILTIOCTPUPOBAHHBIA MaTeprai, HO
mpu oTBeTe 5-6 0amioB: CTYIEHT IOKa3bIBaeT HEJOCTATOYHBIN
YpOBEHb 3HAHUH y4eOHOTO M JIEKIIMOHHOTO MaTepuaia, He B IOJIHOM
o0beMe BJaneeT TNPAKTUIECKUMH HaBBIKAMH, YYyBCTBYeT cCe0i
HEYBEpEeHHO TIpM OTBETE Ha BOMNPOCH. B oTBeTe He Bcerga
MPUCYTCTBYEeT JIOTHKA, AapTyMEHTHl IPUBJIEKAIOTCS HEIOCTATOYHO
Beckre. Ha mocraBieHHbIE BOMpPOCH 3aTpPyOHSETCS C OTBETaMH,
MTOKa3bIBaeT HEAOCTATOYHO Niryookwe 3HaHUSA (-4 0OaioB: CTYACHT
MOKa3blBaeT C/Ia0blii  ypOBEHb  MNPOPECCHOHAIBHBIX  3HAHHH,
3aTpygHSETCS TPU aHajuu3e MpaKTHYeCKWx curyanwii. He moxer
MpUBECTH TMPUMEPHl U3 peajbHOM TmpakTuku. HeyBepeHHO U
JIOTUYECKH HETOCeI0BaTeIbHO HM3JaraeT marepuai. HempaBuiipHO
OTBEYAET Ha MOCTABJICHHBIE BOMIPOCHI UJIH 3aTPYIHSIETCS C OTBETOM

XuMudeckast
CBSI3b B
MOJIYITPOBOAHUK
ax

perieHue
3a1a4

[IpaBuiibHOE pemieHUe 3amadu - 5 0aUIOB, JOMYIIECHBI HEKOTOPHIC
OmMMOKU Tpu pemeHuu - 4 Oama. BeImonHEHWE ONpeneIcHHbBIX
ATaroB penieHus - 3 6amra. TpymHOCTH B pelieHUN 3a7a4u - 2 Oaia,
CTYIEHT HE MOXET pEIINTh 3a7a4yy WM TOJHOCTHIO HEBEPHOE
peurenue - 0 GayoB.




Mertamnnueckas
CBI3b

perieHue
3a1a4

10

[IpaBuiibHOE pemieHUe 3amadu - 5 0AUIOB, JOMYIIECHBI HEKOTOPHIC
OmMMOKU Tpu pemeHuu - 4 Oamia. BeImonHEeHWE oOnpeneIcHHbBIX
ATaroB penieHus - 3 6amra. TpymHOCTH B pelieHUN 3a7a4u - 2 Oaia,
CTYIEHT HE MOXET pEIINTh 3a7a4yy WM TOJHOCTHIO HEBEPHOE
peurenue - 0 GayoB.

CummMmeTpus
KpHUCTAJIJIOB

Ormpoc

AKTHBHOE y4acTue B 00CYKICHHH MPOIMICHHOTO Marepuaa, BEpHbIS
OTBETHI HA BOMIPOCHI — 5 0aJLIOB.

AKTHBHOE y4acTue B OOCYXJICHUW IMPOWUJCHHOTO MaTepuaia, HO B
OTBETE MPUCYTCTBYIOT HEKOTOPHIE OIIHOKH — 2-4 Oalia.

Hexenanue yuacTBoBaTh B 00CYKICHUH MTPOUCHHOTO Marepuana — ()
— 1 GatoB

ONEKTPOHHOE
CTpOCHHUE
METaJUIOB

KOJJIOKB

HYM(KOHT

POJIBbHBII
cpe3)

10

KommoxkBuyM crmaeTcss B yCTHOH (popMe IO IPeaBapUTEILHO
0003HaYEHHBIM TEOPETUIECKUM BOTIpOCaMH MaKCHMAaJIbHO
orieanBaeTcs B 10 6amio: 9-10 6autoB BRICTABIAETCS, €CITHM CTYICHT
0OHapy»KWJI BCECTOPOHHEE, CHCTEMAaTHYeCKoe W TIIyOOKoe 3HaHWE
MPOrPaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUSA,
NpEayCMOTPEHHBIE  MPOrPaMMO#, OCBOUBIIMH  OCHOBHYIO, H
3HAKOMBIM C JOTIOJHUTENbHOW JuTeparypoil. OTBET NOCTpOEH
JIOTUYHO, MaTepHhall M3JIaraeTcs YEeTKO, SICHO, XOPOIIWUM S3BIKOM,
apryMEHTHPOBAaHO, yMECTHO HCHONb3yeTCs HWHGOPMAIMOHHBIA U
WUTIOCTPATUBHBIA Marepuan (MPUMEpPsl M3 TPAKTHKH, TaOIHIIbI,
rpaduku ¥ T.71.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, 10 CYyIIECTBY. 8-7 OayIOB BBICTABISETCS, €CIH CTYICHT
00OHAPYKUJI TOCTATOYHO TITyOOKHE 3HAHUS POTPAMMHOTO MaTepuarna,
YMEHHE HCIONb30BaTh paHee IIOlydeHHbIE 3HAHUS C BHOBB
MpHOOpPETEHHBIMHU, MPUMEHATh WX Ha TpakTuke. OTBET TOCTPOEH
JIOTUYHO, MaTepual H3JIaraeTcs XOPOIIUM S3bIKOM, IMPHUBIEKAETCS
WH(OPMATUBHBIN ¥ WLTIOCTPUPOBAHHBIN Marepual, HO NPH OTBETE
NOITyCKaeT HEKOTOphIe TMOTPEIIHOCTH. Bompockl, 3amaBaeMble
MperoaBaTesieM, He BBI3BIBAIOT CYIIECTBEHHBIX 3aTpygHEHHH 5-6
0aJJIOB: CTYIEHT MOKa3bIBAET HEOCTATO

W JICKIIMOHHOTO Marepuala, He B TIIOJIHOM o0ObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO TIPH OTBETE
Ha BOIIPOCHL. B 0oTBeTe HE Bceria MPUCYTCTBYET JIOTHUKA, apTyMEHTHI
MPUBJICKAIOTCSl HEJIOCTATOYHO Beckue. Ha TocTaBlieHHBIE BOMPOCHI
3aTPYJHSETCS C OTBETAMH, ITOKa3bIBACT HEJIOCTATOYHO TIIYOOKHE
3Haus 0-4 OauioB: CTyIEHT TIOKaspiBaeT CiaOblii  YpOBECHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHAeTCs  TpU  aHAIU3e
MPaKTUYECKUX CHTyanuid. He MOoXeT TpuBeCTH TpHUMEpHl U3
peabHON TpakTHKU. HeyBepeHHO M JIOTMYecKH HEeMoce0oBaTeIbHO
u3naraer Marepuan. HempaBwibHO OTBEYaeT Ha TOCTaBJICHHBIC
BOTIPOCHI WJIH 3aTPYIHSETCS C OTBETOM

TBepapie
pacTBOpPHI
METAJIOB

Pegepar

10

BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl Mo MpeaBapUTENbHO
o0o3HaueHHOH TeMoil 6-10 ©OammoB — TpaMOTHOE U3JIOKEHHE
MaTepuana, CONPOBOXKJAIOLIEECH  JEMOHCTpAallMEeld  HaITISAHOTO
MaTepuana C ONOpOW Ha Mpe3eHTalMIo, YEeTKHE OTBEThl Ha
JOTIOJTHUTENIbHBIE  BOMPOCHL.3-5  Qa/uioB —  3aTpyAHUTEIBHOE
U3JIOKEHHE MaTepuala, MyTaHula B Qakrax, OTCYTCTBHE HAITISIIHOTO
Mmarepuana. 0 OaxoB — YTEHHE IOKJIana, OTCYTCTBHE HArISAHOTO
MaTepuana, 3aTpyJHEHHs IpH OTBETE HA BOIPOCHI IO TEMAaTHKE
JOKJIaga

10



10.

WuTepmerammg
BI

Pegepar

10

BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl Mo MpeaBapUTENbHO
o0o3HaueHHOH TeMoil 6-10 ©OammoB — TpaMOTHOE H3JIOKEHHE
MaTepuana, CONPOBOXKJAIOLIEECH  JEMOHCTpAallMEel  HaITISAHOTO
MaTepuana C ONOpOH Ha Mpe3eHTalMio, YEeTKHE OTBEThl Ha
JOTIOJHUTENIbHBIE  BOMPOCHL.3-5  Qa/uioB —  3aTpyAHUTEIbHOE
U3JOKEHHE MaTepuala, MyTaHula B Gakrax, OTCYTCTBHE HAITISIIHOTO
Mmarepuana. 0 OamoB — YTEHHE IOKJIana, OTCYTCTBHE HArISAHOTO
MaTepuana, 3aTpyJHEHHs IpH OTBETE Ha BOIPOCHI IO TEMAaTHKE
JOKJIaga

11.

HuarpamMmbl
COCTOSTHUS

perieHue
3a1a4

[IpaBmiibHOE pemieHUe 3amadu - 5 0aUIOB, JOMYIIECHBI HEKOTOPHIC
OmMMOKU Tpu pemeHuu - 4 Oama. BhImonHEHUE ONpeneIcHHbBIX
ATaroB penieHus - 3 6amra. TpymHOCTH B pelieHUN 3a7a4u - 2 Oaia,
CTYIEHT HE MOXET pEIINTh 3a7a4yy WM TOJHOCTHIO HEBEPHOE
peurenue - 0 Gayos.

12.

Crpykrypa
CILJIaBOB

perieHue
3aaa4

[IpaBuiibHOE pemieHUe 3amadu - 5 0aUIOB, JOMYIIEHBI HEKOTOPHIC
OmMMOKU Tpu pemeHuu - 4 Oamia. BhImonHEHUE ONpeneIcHHbBIX
ATaroB penieHus - 3 6amra. TpymHOCTH B pelieHUN 3a7a4u - 2 Oaia,
CTYIEHT HE MOXET pEIINTh 3aJa4yy WM TOJHOCTHIO HEBEPHOE
peurenue - 0 GayoB.

13.

HUroro 3a cemectp

100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIpeXOaIbHOM
wkaine. IlepeBon
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-0aJutbHOM

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6ayuioB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KO/UVIOKBUYM

Tema 4. BonoponHas cBsi3b

. MexxmonekynspHoe B3aumojercTere. OOIIue oI0KEHUS.

. OpueHTalMOHHOE B3aUMOJIECHCTBUE.

. UHAYKUIMOHHOE U TUCTIEPCUOHHOE B3aUMOJICHCTBHE.

. DKCHUMEDPBHI.

. BogoponHas cBs3b. BHyTpu- u MmexmonexyisspHas H-cBAs3s.

1
2
3
4. lumepsl, obpazoBanHble BaH-1ep-BaanscoBrIMU cCHIaMHU.
5
6
7

. BzaumoneiictBre Mexay MakKpOCKOITUYECKUMU TEJIaMH.
8.Dotorddext. icTopust OTKPBITHSL.

9. KoMIiekCHBIE COSTUHEHHUS.

~N N L W

. [lomynipoBoguku
. TBepable pacTBOPBI

. UaTepmeTanmuasl

. Mertannnueckas cBsI3b

. lnarpaMmbl cOCTOSIHUS

Tema 8. DIEKTPOHHOE CTPOCHHE METAIITIOB

. DIEKTPOHHOE CTPOCHHUE METAIIIOB

. [IpumecHast u coOcTBEHasi IPOBOIUMOCTb MOIYIIPOBOTHUKOB

11



Onpoc

Tema 3. MexXMOIEKyIIpHOE B3aUMOJICUCTBHE
1. Pa3nenenne MeXMOJEKYISIPHBIX B3aUMOJIEHCTBUM IO THIAM
2. DJEKTpOCTaTUYECKUE B3aUMOACHCTBUS
3. UHyKIIMOHHBIE B3aUMOACHCTBUSA
4. JlucnepCcuoHHbIE B3aUMOIECHCTBUS
5. Teopus Jlebas-XroKKens
6. OOMEHHOE B3aMMOIENCTBUE
7. BonoponHasi CBs3b
8. TeopeTnueckue MOMAEIH U MapameTPbl
9. Bona kak qU3IEKTPHUK
10. I'mapodoOHBIE B3aUMOAECHCTBUS

Tema 7. CuMMeTpHUs KPUCTAIIIIOB
KakoBbl 0CHOBHBIE THUIIBI KPUCTAIMYECKUX PEIIETOK?
KaxoBbl 0OCHOBHBIE TUITBI 1€()EKTOB B pPeaIbHBIX KpUCTAIIIaX?
B uem nposiBisieTcs Hanuure AePEKTOB B pEaTbHBIX KpUCTAIIAX?

b=

YeM oTIMUalOTCA MPOCTPAHCTBEHHBIE TPYIIIBI CHMMETPUHU KPUCTAIIOB OT TOYEYHBIX TPYIIIT
cuMmmeTpuun Mosekyn? [lpuBectu mpumepsl.

5. KakoBbl 0cOOEHHOCTH KOJI€OaHUN KPUCTAIIOB 110 CPAaBHEHHUIO € KOJIEOAHUAMU MOJIEKYJ U B KaKUX

CBOMCTBaX KPUCTAJUIMUECKHUX BEIIECTB 3TU KOJIeOaHUs MPOSBISIOTCS?

6. UTo mpUBOIUT K OTINYUSM MTOBEPXHOCTHBIX CBOMCTB BEIIECTB OT MX 0OBEMHBIX CBOWCTB?
Pedepar

Tema 1. ®opmbl MaTepuu
Tewmbl pedeparos:
CoBpeMeHHbIE NPEJICTABICHHS O CTPYKTYPE U CBOMCTBAX 3JE€MEHTAPHBIX YACTHIL.
BrlcokoTemneparypHasi CBEpXIPOBOAUMOCTb.
Cranosnenue kBantoBoil Mmexanuku: H. bop, M. ITnank, JI. [le bpoiins, 3. pénuurep.
CranuonapHoe ypasHenue J. llIpénunrepa. Ciydan €ero TOYHOTO pELICHHUS.

N

. Hcropust OTKPBITHS IEPHOANYECKOTO 3aKOHA U (HOPMHUPOBaHUE TTepruoandeckoit cuctemsr J[. 1.
Meuneneesna.

6. DNEKTPOHHOE CTPOSHHE aTOMOB U CTPYKTypa MEPUOANIECKON CUCTEMbBI XUMHUECKUX DJIEMEHTOB
J .. MenneneeBa. DneMeHnTsl ¢ HOMepaMmu oT Nel05 mo Nell8.

Tema 2. DnemeHTapHbIC YaCTHUIIBI
Tewmnr pedepatos.
1. Onpenenenuie 3J€MEHTAPHBIX YaCTHUL], HCTOPHUS OTKPBITHSI.
2. Hctopusi pa3BUTHUS MOHITHUS «MaTEPUSD)
3. CoBpeMeHHBIE MPEACTABICHHS O CTPYKTYPE U CBOMCTBAX 3JI€MEHTAPHBIX YACTHII.
4. BeicokoTeMIIepaTypHasi CBEpXIPOBOAUMOCTb.
5. AHTHUBEIIECTBO M AaHTUMATEPHS.
6. CranmaptHas Moziellb 1 0030H Xwurrca.

Tema 9. TBepabie pacTBOPBI METAIIIIOB

12
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I. TBepnplil pacTBOp, 00pa30BaHHBIN MebIO U HHUKeNeM, coaepkut 20 % Cu. Haiitu aTOMHBIN TIPOIIEHT
HUKEJIs B CIJIaBe, €CJIM MOJISIPHBIE MacChl MEAM M HUKEJISI paBHBI COOTBETCTBEHHO 63,54 1 58,71 r/Moib.

2. NmeroTrcs aBa TBEpABIX pacTBOpa, COCTOALINX U3 Meau U Hukens. B nepsom 10 macc. % Cu, Bo
BTOpOM - 20 macc. %. KakoBo OTHOIIIEHHE B aTOMHBIX MPOLEHTaX (MOJIBHBIX JOJISX) HUKES U MEIU B 3TUX
TBEpABbIX pacTBopax? MosipHble MacChl MEM U HUKEJS IPUHATH PaBHBIMU COOTBETCTBEHHO 63,54 u 58,71
T/MOJIb.

3. TpexKOMIIOHEHTHBIN TBEPABIN PACTBOP CONEPKUT, Macc. %: Meau — 20, HuKens — 58, ocTalbHOE -
HEU3BECTHBIN TpeTuil MeTail. HaliTu aTOMHYIO OO0 TPETHEro KOMIIOHEHTA B CIUIaBE (TBEPAOM PacTBOPE).
MO’XHO JI HAalTH ero MOJISIpHYI0 Maccy? MolsipHble MacChl MeU U HUKeIs (T/MOJIb) IPUHATH paBHBIMHU
CcOOTBEeTCTBEHHO 63,54 1 58,71.

4. JUnist METaJuIoB CBS3b MEXK/y aTOMHBIM 00BEMOM p M BeTHUMHOH 10, XapaKkTepu3youei
CTallMOHAPHOE COCTOSIHUE MEXKAY aTOMaMHU B KPUCTAJUIMYECKOMN peIleTKe, NOIYUHACTCS 3aBUCUMOCTH

p = 4/3nr03.

5. Paccuurarps Benmuuunsbl 10 111 MU M ypaHa, €CJIU X IJIOTHOCTH paBHHI 8,9 u 18,3 r/cM3. OTBeTHI
MIPUBECTH B HM.

Tema 10. Uatepmeranauabl
1. Tumsl cBsI3U, XapaKTepHbIE ISl HHTEPMETAJUIHIOB
2. CocTaB HHTEPMETAJUIHIOB
3. Buzibl ”HTEpMETAIHIOB
4. 1anbTOHUBI, OEPTOILTUIBI
5. CTpykTypa JaasTOHUIOB M OEpPTOILIHIOB
6. DneKTpOHHAs! KOHLEHTPALN HHTEPMETAUINI0B

pelleHHe 3a1a4

Tema 5. Xumunueckasi CBsA3b B IIOJIYyIIPOBOJIHUKAX
1. Hcxons n3 3IeKTpOHHOTO CTPOEHHSI aTOMOB HAaTPHsl U XJI0pa, OObACHUTH IPUUUHY TOTO, YTO
TBEpAas MOBAPEHHAs COJIb SBJIACTCA JUAIEKTPUKOM, a €€ BOJHBINA PACTBOP — MPOBOJHUKOM 3JIEKTPHYECKOTO
toka Il pona.

2. B kpemHME UMeeTcs IpUMeECh alOMUHMA. bynieT 1 Takoi mpoBOAHUK 001a1aTh MPUMECHON
npoBoauMocThio? Ecnu aa, To KaKkoil TN MpoBOIMMOCTH OyeT UMETh MECTO?

3. Yem oTnmyaercs JOHOPHas IPUMECH B MOIYIIPOBOIHUKE OT akuenTopHoi? Kak cka3piBaeTcs Ha
THUIIE TPOBOJUMOCTH IOTYTIPOBOTHUKA 3aMEHA aKIEITOPHON MPUMECH Ha TOHOPHYI0? OTBET 000CHOBATD.
4. Kaxoil npumechto, JOHOPHOI WM aKLENTOPHOM, SIBJISIETCS B KPEMHUU MBIIIbSAK? OTBET
000CHOBATb.

5. Kakoii npumecsIo, TOHOPHOM U akIeNTOPHOH, sBisieTcs B repManuu Gpochop? OTBeT 000CHOBATS,

HUCXOAd U3 SJICKTPOHHOI'O CTPOCHHUA aTOMOB 3TUX XUMHNYCCKUX 3JICMCHTOB.

6. Kaxoil npumechto, JOHOPHOH WM aKLENTOPHOM, SIBJISIETCS B FTepMaHuM altoMUHUN? OTBET
000CHOBATh, UCXO/S U3 ANEKTPOHHOTO CTPOCHUS aTOMOB 3THX XUMHUYECKHX 3JIEMEHTOB.

Tema 6. Meramnueckas CBs3b
1. Hcxonast U3 aMeKTpOHHOTO CTPOEHUS aTOMOB HAaTPHs U XJI0pa, OOBSICHUT IPUUMHY TOTO, YTO
TBepJasi MOBapeHHAas! COJIb SIBISETCS TUAIEKTPUKOM, a €€ BOJHBIN pacTBOP — MPOBOJHUKOM SJIEKTPUIECKOTO
Toka II pona.
2. B kpemMHUM nmeeTcs npuMech alfOMUHUS. byeT i Takoil MpOBOIHMUK 001a1aTh TPUMECHON
npoBoauMOCThI0? Ecnu 1a, TO Kakoi THIT MPOBOIUMOCTH OyZIeT UMETh MECTO?
3. UeM oTiiMyaeTcsi JOHOPHAS MPUMECH B MOIYNPOBOJHUKE OT akenTopHoii? Kak cka3piBaeTcst Ha
THUIIE TIPOBOJUMOCTH IMOTYPOBOJHUKA 3aMEHa aKI[ENTOPHOM MpUMecH Ha T0HOpHYI0? OTBET 000CHOBATH.
4. Kaxkoit npumechto, TOHOPHOM WIIM aKIIENTOPHOM, SABJISIETCA B KPEMHUU MBIIIBAK? OTBET
000CHOBATb.



5. Kakoii npumecsIo, TOHOPHOM U akIeNTOPHOH, sBisieTcs B repManuu Gpochop? OTBeT 000CHOBATS,
UCXO/I U3 DIICKTPOHHOTO CTPOSHHSI aTOMOB 3TUX XUMHUYECKUX JIEMEHTOB.

Tewma 11. JluarpamMbl COCTOSTHUS

I/ICHOJII:?)y}I AuarpaMMbl COCTOSIHUS CIIJIABOB PACCUUTATh KOHICHTPAIWN KOMIIOHCHTOB B TOUKaX
AuarpaMMbl.

Tema 12. CTpyKTypa CILIaBOB
1. M300pa3uTh TUITBI KPUCTAJUIMYECKUX PELIETOK, Hauboee XapakTepHbIe Il METAJIOB, U Ha3BaTh HX.
2. M300pa3uTth mIoTHOyNmaKoBaHHBIC IIIOCKOCTH {111} rpaHeneHTpupOBaHHON KyOMYECKOU PEIICTKH.
3. 306pa3uts miockoct {110} 00beMHOIICHTPHUPOBAHHOM KyONYECKOM PEIIeTKH.

4. N300pa3uTh Ha MIIOCKOCTH HECOBEPIICHCTBA KPUCTAJLIA, 0OYyCIIOBIICHHBIE: a) BAKaHCHEH; 0) BHEAPEHUEM
9y>KEpPOHOTO aTOMa B MEXKI0Y3JIHE; B) HATMYMEM aTOMOB ITPUMECH.

5. TerioBast CKOPOCTh aTOMOB (YacTHIT) Ta3a (V) MOIYHHSIETCS 3aBUCUMOCTH
v="((2k_B T)/M),
rae kb — koncranTa bonbivana, M = 1836m0, rme m0 = 9¢10-31kr.

Kak u3meHurcs TerioBas CKOpOCTh YAaCTHI] ra3a IIPH MOBBILLIEHUH TeMIieparypsbl oT 273 1o 546 K npu
IIPOYMX PABHBIX YCIOBUSAX?

6. 3amucaTh ypaBHEHHE HOPMHPOBKH BOJIHOBOM (DYHKIIMH B KpUcTaiuie, eciu ¥ umeeT Bug
P = 1NdV eikr,
rae V - o0beM KpucTaia.

7. TemmoemkocTh MeTaioB ([[x/(Monb-3kB*K), B IEpBOM MPUOIMIKEHNH, MOYKHO BBIPA3UTh CIIEIYIONIEH
3aBHCUMOCTBIO OT TEMITEPaTyPhI

Cv=+T.
Bo ckonbKo pa3 TemIoeMKOCTh HAaTpHsl OOJIbINE TEMIIOEMKOCTH MEIH MPH OJMHAKOBON TeMIIEpaType, €Clin
BEJIMYMHBI UX Y PaBHBI cOOTBETCTBEHHO 18,0°10-4 1 7,5¢10-4 Jx/(Monb-3kB*K2).

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpockl 3auera (I1K-2)

1 Kpucramioxumus. Ilpeamer, nenau u 3a1aun KpUCTaIIOXUMHUH. CBsI3b KPUCTAIIIOXU-MUHU C IPYTUMU
HayKamMHu. MeTozbl KpUCTaJUIOXUMUH.

2 IlonsATHe 0 KpUCTaJUIe, KpUCTAUIMYECKOM BeniecTBe. OCHOBHBIE CBOMCTBA KPUCTAILIA.

3 Buzbl XuMHU4YeCKUX CBsI3ei B kpuctauiax. [[oHsTHE 0 reTepoaecMUUECKUX U TOMO-JIECMUYECKUX
CTPYKTypax.

4 PeHTreHOCTPYKTYpHBII aHanu3 Kak MeTo] Kpuctaioxumuu. Onelt bperros. Ilonstue
O CTPYKTYpPHOM THIIE.

Tunosble 3axanus s 3a4era (IIK-2)

1. Ha ocHOBaHUU TEOpEM O CIIOKEHUH 3JIEMEHTOB CUMMETPHUH JOMOJHUTH COYETAaHUE 3JIEMEHTOB
cummetpuun L23PC. 3anucare 3Ty TOUEUHYIO TPYIITy IO MpaBUaM MEXIYHApOAHON CUMBOJIMKHU. YKa3aTh
KaTeropuio, CHHTOHMIO U BUJI cuMMeTpuu. [locTpouts crepeorpadude-cKyro MpOeKIHIO TaHHOW TPy

2. 3anucath B TepMHUHAX «K» U «r» [THITY
...ABCACBABCACB... 1 HaliTH 371EMEHTH CHMMETPHHU.
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4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Ouetika KoMrteTeHii Jeckpuntops! (ypOBHU) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYOKCHHSI pe3YJIbTaTa)
«3aYTEHO» [K-2
(50 - 100 6anoB)
«HE 3aYTEHO» [K-2
(0 - 49 6anon)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM pabouei mporpammbl aucturummabl (PIT[]), koTopas ompenensieT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUUYECKOM TEMBI CHAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HM3AAHUS HUCHOJIb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
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- JleNaTh 3allUCH 1O XOAy YTEHHs B BUJAE MPOCTOTO WM Pa3BEpHYTOro IulaHa (CO3[aBaTh NEpedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BaHHUE JOTIOTHUTEIBHOTO MaTepHaa;

- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Burgoposuu B.U., Ipirankosa JI.E., Ecuna M.H., lllens H.B., VYpsanuukoB A.A. CtpoeHue BelecTsa :
yuaeb. mocobue. - Tam60B: U3n-Bo Ilepmuna P.B., 2017. - 236 c.

2. bacamaes 0. M. Kpucrannodusuka n kpuctauioxumus : yaeoHoe nocodue. - Kemeposo: KemepoBckuit
rocynapctBeHHblil yHuBepcutetT, 2014. - 403 c. - Tekct : snekrponasii // DBC «YHUBepcUTETCKAS
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&i1d=278304
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3. VYpyco, B. C., Epémun, H. H. Kpucrammoxumus. Kparkwmit kypc : yuebnmk. - 2020-09-18;
Kpucrannoxumus. Kpatkuii kypc. - MockBa: MOCKOBCKMI TOCY/IapCTBEHHBIH yHUBEpCUTET MMeHH M.B.
Jlomonocoma, 2010. - 256 c¢. - Tekct : oanekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/13343.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Ilyraues B. M. Kpucrammoxumus : yuebnoe mocobue. - KemepoBo: KemepoBckuii rocynapcTBEHHBIH
yausepcureT, 2013. - 104 c. - Tekcr : anekrponnsii // OBC «YHUBepcuTeTckas OHOIMOTEKa OHJIANH»
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=232461

2. KamsimoB B.M., Mupomnukosa E.I'., Taraypos B.Il. Ctpoenue BemecTBa : y4e0. nocobue. - 2-¢ u31.,
ucrnp. u goi.. - Mocksa, Cankr-IlerepOypr, Kpacnonap: Jlans, 2017. - 233 c.

3. Vraii SI.A. O6mas u HeopraHuyeckasi XuMus : y4eO. 1Js1 CTEACHTOB BY30B. - 5-¢ U311, cTep.. - M.: Brici.
uik., 2007. - 527 c.

4. Tanwiruna E.Jl., bepauukosa I.I. BBenenue B KpucTaNIOXUMHUIO : Y4eO. mocodue A CTyd. XuM. ¢ax.

yH-TOB. - Tambo0B: U3a-Bo TT'Y, 2001. - 76 c.

5. bepnuukosa, Tam6. roc. yH-T uM. [.P. Jlep>xaBuna KoHTposbHbIE 3a/1aHUS IO KPUCTAIIIOXUMUH : Y4el.

nocobue A cTya. XuM. ak. yH-ToB. - Tam60B: Uzn-so TI'Y, 2002. - 28 c.

6.3 V1Hble UICTOUHUKH:

1. OnexrpoHHas Bepcusi «CoOLMOJIOIMUYECKOrO JKypHaia», u3gaBaeMoro Poccuiickoll akagemMued Hayk
Wucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

2. DnexTtpoHHas Oubnuoreka couumonoruueckoro ¢akynsrera MI'Y wumenn M.B. JlomoHocoBa -
http://lib.socio.msu.ru/l/library

3. UnTepHeT-3HIMKIONEAMH - http://www.rubicon.com/

7. MaTepuajibHO-TeXHHYecKoe o0ecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrneveHmne,
npogdeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTAlMM, TEKYLIEr0 KOHTPOJIA U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILEHUS JJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jlnig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JI0CKA).

JIuueH3MoHHOE U CBOOOJHO pacrpoCcTpaHseMoe IPOrpaMMHOE 00eCTIeueHHe:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
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2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru
3. Hayunas osnektponHas OuOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiicTBue mpernomaBaTenss W CTY[ICHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



