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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

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,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[IK-5 Cnocoben npoBoauth |[Ipumenser  ansi  pelieHdss  TEOPETUYECKHX U
paboTsI 0 00paboTKE U MPaKTHYECKUX 3a7ad B JIOOBIX 00JacTIX XUMUHU
aHaImM3y COBpEMEHHBIC TCOPHH CTPOCHUS BEIICCTBA
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
HCCIEI0BaHUM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HaumeHnoBanue ®dopma
n/n JTUCLUILINH, o0y4eHHs
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 3 5 7 8
1 |AxkTyanbHble
HaIpaBJICHUS
COBPEMEHHOU XUMUU
2 | AucnepcHbIE CUCTEMBI +
3 |KBanTOBast XUMHUS +
4 |Koymon gHO-XUMHYECK +

M€ METOJIbI 3alUTHI
OKpY>Karolel cpenbl
5 [Kpucramnoxumus +

6 |Metonnka +
MPEeroIaBaHus XUMUHU




7| [Ipennumnnomuas +
MpaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JuctumnHa «CTpoeHue BelIecTBa» OTHOCUTCS K 4acTH, (pOpMUpPYyEeMOi ydacTHUKaMH 00pa3oBaTeIbHBIX
oTHouleHu#, ydebHoro rurana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumust.

Jucuuminna «CTpoeHne BenecTBay u3ydaeTcsa B 4 cemecTpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM ITUCIUTUIUHEL: 4 3.¢€.

Oumnas: 4 3.¢.
Bun yueOHo# paboThI (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 72
Jlexuuu (Jlexuum) 36
[Tpakruueckue (Ilpakt. pad.) 36
CamocrositensHas padota (CP) 36
OK3amMeH 36

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
4 cemecTp
1 dopmbl MaTepun 212 |2 Pedepar
2 DneMeHTapHbIC > 1 a2 | o Pedepar
YaCTHIIbI
3 OCHOBBI KBaHTOBOI > 12| a Pedepar
MEXaHUKH
4 VYpaBHeHHe Pedepar
[Ipenunrepa 21212
5 DIIEKTPOHHOE TecTtupoBanue
CTpOEHHUE aTOMOB
xn?vmqecxnx 2044
AIIEMEHTOBY
6 Meton Omnpoc
MOJIEKYJISIPHBIX 2 1202
opOuTanei
7 MemMonefcynﬂpHoe >l o2l 4 Omnpoc
B3aMMOJICHCTBHE
8 [TonynpoBogHUKHM 4 |4 ]2 pelIeHue 3a1a4
9 Mertaubl 2 1202 Omnpoc
10 Merammueckas ) ) ) pelIeHue 3a1a4
CBSI3b
11 Cummertpust Ompoc
KpI/ICTaJIEOB 2122 P




12 55:;;;22131 4 lal 2 Omnpoc

13 TBepablie pacTBOpEI R Pedepar
METaJlJIOB

14 WNuTepmeramimasl 212 |2 Pedepar

15 JnarpaMmbl 41212 pelieHue 3a1a4
COCTOSIHUS

Tema 1. ®opmsbl MmaTepun (IIK-5)
Jlexknus.

Ucrtopust pa3Butus noustus «Marepusp». @opMbl CyIECTBOBAHUS MATEPUU BEIIECTBO U MOJIE.
Bupl moneBoit hopmbl MaTepu.
IIpakTH4Yeckoe 3aHATHE.
JleTanpHBIN pa300p BUIOB CYIIECTBOBAHMSI MOJICH M MaTePHUH.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. 3HaTh BUABI MaTEPUHU
2. 3HaTh BUJIBI TIOJICH

Tema 2. Dnementapubie yactuusl (ITK-5)
Jlexknus.
CoBpeMeHHbIE TPEJICTABIICHUS O CTPYKTYPE 3JIEMEHTAPHBIX YacTHll. [[pOTOHbI, HEUTPOHBI, M €-
30HBI, KBapKH. YCJIOBHSI CYIIIECTBOBAHUS KBAPKOB, 3apsijI, IBETHOCTh. (U --, d --, S --, ¥ C KBapKH).
ITo3uTpoH u no3utrponuidi. CBOMCTBA MO3UTPOH OB.
IIpakTnyeckoe 3ansATHE.

VYpaBHEHUs AIEPHOTO Paciajia, ypaBHEHUS peakluii MO3UTPOHA C TajJoreHaMH, OCTPBOA CTaOUIBHOCTH
3JIEMEHTOB B OOJIBIINM aTOMHBIM HOMEPOM

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. 3HaTh CTPYKTYpY JIEMEHTAPHBIX YACTHIL
2. 3HaTh CBOICTBA MO3UTPOHA

Tema 3. OcHoBbI kBaHTOBOM MexaHukn (ITK-5)

Jlexknus.
Hauana kBanTOBO# Mexanuku. Paboter M. [1nanka, JI.ne bpoiins, nBoiicTBeHHas mpupoaa ot o-
H OB.

IIpakTH4eckoe 3aHATHE.
VYpaBuenus DitHmTeitHa, [Inanka. BeiBon dhopmynel ypaBaenust [Ipenunrepa

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3HaTh B YE€M CYTh IBOMCTBEHHOW MPUPOBI SJIEMEHTAPHBIX YACTHIL.

Tema 4. YpaBuenue lllpenunrepa (IIK-5)
Jlekuus.
VYpaBuenue O.1lIpenunrepa. Ero pemenue 1js 4aCTULBI B OAHOMEPHOM MOTEHIIMAIBLHOM SIIHUKE,
JUTsl aTOMa BOJOPO/1a, ISl MOJIEKYISIPHOTO MOHA BOIOPOA, YACTULIBI B TPEXMEPHOM MOTEHII U-
aJbHOM SIIHKE.
IIpakTH4eckoe 3aHATHE.
Marpuunblii BapuaHT ypaBHeHus [lIpenunrepa, pemenust ypasuenus Llpenunrepa mist pa3ablYHbIX CUCTEM
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3Harb ypaBHeHue lllpenunrepa
2. Ymets pemats ypaBHenue llpenunrepa 11t yacTuil B MOTEHIUATBHOM SIIIMKE



Tema 5. DjIeKTPOHHOE CTPOEHHE AaTOMOB XMMUYeCKUX ieMeHTOB)» (ITK-5)
Jlekuus.
CrpoeHne aTOMOB XUMUYECKUX 3JIEMEHTOB, KBAHTOBBIE YK CIIA, KIIPOBAID» AIIEKTPOHA. ATOMHBIE
opburanu
IIpakTn4yeckoe 3ansATHE.
Oco0OeHHOCTH CTPOCHUSI AaTOMOB XUMHUYECKUX AJIEMEHTOB, KBAHTOBBIC YHCIIA, MX (DU3HUECKHUI CMBICIT
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3HaTh CTPOEHHE aTOMOB XUMUYECKHUX IIEMEHTOB
2. 3HaTh KBAaHTOBEIC YHClIa

Tema 6. Metoa moJsiekysipubix opouTaseit (ITK-5)

Jlekumus.
MeTton MomnekynspHbIX opouTtanei. HemoctaTtku Merona BaneHTHBIX cBs3eid. Metog MO B 11 u-
HEIHOI KOMOMHALIMK aTOMHBIX OpOHUTaNeil. DHEpreTUKa O HO U TPEXIIEKTPOHHBIX CBA3EH B T O-
MO U T€TepOsIEPHBIX MOJIEKYJIaX U NOHAX.

IIpakTH4Yeckoe 3aHATHE.
I'padmyeckoe n300pakeHNE TOMO- U TeTepOsiACPHBIX MojieKya meTtogom MO JIKAO

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3HaTh TEOPHIO MOJIEKYSPHBIX OpOUTaIeH
2. YMeTh rpadudecKku HHTepIpeTupoBars MeToa MO aiisi CIIOKHBIX BEHIECTB

Tema 7. MexmosekyaspHoe B3anmoneiictsue (IIK-5)

Jlexknus.
IIpupona MeXMONEKYJIIpHOTO B3auMoaecTBUa. OpHEeHTallMOHHOE, MHAYKIIMOHHOE U AUCIIE P-
CHOHHOE B3aUMOJECHCTBUE.

IIpakTH4Yeckoe 3aHATHE.
B3anmoneiicTBue oTTankuBanus. JJuMepbl, SJKCUMEPHI.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3HaTh BUIBI MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHS

Tema 8. IlonynpoBoagnuku (ITK-5)

Jlekuus.

O6mwme cBeneHus o morynpoBogHuKax. OCHOBBI 30HHOW TEOPUU TBEPAOTO Tea.
IIpakTH4eckoe 3aHATHE.

Busl npoBOAMMOCTH NOIYNPOBOIHUKOB, MEXAHU3M ITPOBOAUMOCTH
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3HaTh BUBI OITYIIPOBOJHUKOB

2. 3HaTh OCHOBBI 30HHON TEOPHUU

Tema 9. Metanas (IIK-5)
Jlexknus.

OOmme  mpeacraBieHus.  TUNWYHBIE  CTPYKTYphl — MeTaimio B (KyOudeckas,  TpaHe
00bEMHOLIEHTPUPOBaHHAsA, TeKCaroHaj bHas, INIOTHOYNakoBaHHas ). KoopnHamoHHbIe yucha.

IIpakTH4eckoe 3aHATHE.

CrpykTypa METaioB, OCHOBHBIE KPUCTAJUIMYECKNE PEIIETKH METAJIOB
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3HaTh BUABI CTPYKTYPHI METAILJIOB



Tema 10. Metanaunyeckasn cBsizb (ITK-5)

Jlexknus.

IIpupona meramunueckon cBsa3u. Pe3onaHc cBs3m.
IIpakTnyeckoe 3ansATHE.

DHeprusi MOHU3aLKHU, pPacueT NapaMeTPOB KPUCTAINIMYECKON PEIIeTKH MeTalia
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. 3HaTe NpUpOYy METATINYECKON CBA3H

2. 3HaTh NOHATHE PE30HAHC CBSI3U

Tema 11. Cummerpus kpucrasion (IIK-5)
Jlekumus.
OCHOBHBIE XapaKTEPUCTUKH U AIEMEHTBI CHMMETPHUH KpHCTAILTOB MeTauioB. ['panu: {100}, {110}, {111}
IIpakTH4eckoe 3aHATHE.
Pa300p 0CHOBHBIX BHJIOB CUMMETPUN KPUCTAIJIOB
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh BUIBI CHMMETPHH KPUCTAIIOB
2. 3HaTh TUIBI TpaHel

Tema 12. Kpucranasl merasion (IIK-5)

Jlexknus.
PeanbHble kpucTamibl MeTaIOB. BUbl HECOBEIICHCTB (TOUECUHBIE, KPAE€Bble U BUHTOBBIE /IH C-
JIOKAInN).

IIpakTH4Yeckoe 3aHATHE.
HecoBepiieHcTBa peanbHBIX KPUCTAIIIOB. TOYEUHBIE, KPACBBIC.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh TUIIBI HECOBEPILICHCTB
2. 3HaTh BIAUSHUE HECOBEPIICHCTB B XUMUYECKHX CBOMCTBAX KPUCTAJIIOB

Tema 13. Teepasie pacTBopbl MeTa/10B (ITIK-5)
Jlexknus.
TBepabie pacTBOPHI METAJIOB 3aMEILICHUS, BHEIPEHUS, BHIYUTAHUS. YCIOBUS 00pa30BaHMS.
IIpakTnyeckoe 3ansATHE.
Bubl TBEpABIX pacTBOPOB, IPUMEPHI TBEPABIX PACTBOPOB B IPPMBIIIJIEHHOCTH
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3Hatk onpeneneHne TBEPAbIX PaCTBOPOB
2. 3HaTh BUJBI TBEPIBIX PACTBOPOB

Tema 14. Uarepmeraniuabl (ITK-5)
Jlekuus.
HNutepmerannuyeckue coequuenus. OnpeneneHue, NpuMEHEHHE, CBOMCTBA
IIpakTH4eckoe 3aHATHE.
[IpuMeHeHne HHTEPMETAJUINIOB B IIPOMBIIIIIEHHOCTH
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3HaTh NPUMEHEHNE UHTEPMETAIUIUAOB B IPOMBIIIJIEHHOCTH

Tema 15. uarpammsl cocrossuus (ITK-5)
Jlekuus.
JnarpamMmbl cocTostHUS ((pa30BbIe TMarpaMMBbl) METAJLIOB C HEOTPAaHUYCHHOW B3aUMHOM pa C-
TBOPUMOCTBIO B ) KUAKOM U TBEPAOM COCTOSIHUMU.



IIpakTH4Yeckoe 3aHATHE.
Konopa, mpaBuiio peryara. CTpyKkTypa TBEPABIX
CIIJIaBOB.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. YMGTB yuTarb ,Z[I/IanaMMBI COCTOsSAHUA
2. 3HaTh CTPYKTYpPY TBEPABIX PACTBPOB

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

4 cemectp

TeKyIui KOHTposib — 80 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ay1oB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJ y4eOHOH |TEKyIEro | KOJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. Dopmbl Pegepar 5 BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl MO MpeaBapUTEIbHO
MaTepuu 0003HaueHHOH TeMOH 5 0aJUI0B — TPAaMOTHOE U3JIOKEHHE MaTepHaa,

COMMPOBOKAAIOIICCCA I[eMOHCTpaHI/Ieﬁ Hans1AHOTO MaTrepuajga ¢
OHOpOﬁ Ha MOPE3CHTAHMI0, YCTKHUC OTBCTHI HA JOIMOJHUTCIBHBIC
BOHpOCBI.3—4 Oamma — 3aTPYAHUTCIBHOC HM3JIOKCHUC MaTcpuala,
ImyTaHvla B (baKTax, OTCYTCTBUC HAITIAAHOIO Marcpuajia. 0 OammoB —
YTCHUC OOKJIaJa, OTCYTCTBHUC HAITIAAHOTIO Marcpualia, 3aTpyAHCHUA
IIpU OTBCTC HA BOIIPOCHI IO TEMATUKC NOKJIaJa.

2. |DOmemenrtapubie | Pedepar 5 BricTymuienne ¢ MOKIaIoM W TIpe3eHTAIlMeH 10 TPeIBapUTEIHHO
YaCTHUIIbI 0003HaYCHHON TeMO# 5 0aJlJIOB — IPaMOTHOE M3JIOKCHHE MarepHalia,
COTIPOBOXKIAIOMIEECs JAEMOHCTpallell HanIAJHOTO MaTepuaia C
OTOpON Ha TPE3CHTALMI0, YEeTKHE OTBETHl Ha JOMOJHUTEIhHBIC
BOmpoChL.3-4 Oamna — 3aTpymHHUTEIBLHOE W3JI0KCHHE MaTepuaa,
nmyTaHuIa B (hakrax, OTCyTCTBUE HANISTHOTO MaTepuaina. 0 0ammoB —
YTeHHEe [IOKJIaJla, OTCYTCTBHE HAIISAHOTO MarepHalia, 3aTpyJHEHHS
MIPH OTBETE Ha BOIIPOCHI 110 TEMATHKE TOKIa/a.




OCHOBEI
KBAHTOBOH
MEXaHUKHU

Pegepar

[IpesenTaruisi MOATOTaBIWMBAcTCS IO OJHOMY M3  BOIIPOCOB
MPaKTHYECKOTO 3aHATUSA. [Ipu BBICTYIUICHHMH C Tpe3cHTaIueH
Heo0X0MMO 0o0paiaTh BHUMaHUE Ha TAKUE MOMCHTHI KakK:

- COIEpKaHUE TMPE3CHTAIMU: AaKTYaIbHOCTh TEMBI, MOJHOTa e¢
PACKpBITUS,, CMEICIIOBOE COJICpXKaHHWE, COOTBETCTBHEC 3asBICHHON
TEMbl COMEPIKAHUIO, COOTBETCTBHE METOIUYCCKUM TPEOOBaHUSAM
(memu. CCBUIKM Ha PECypChl. COOTBETCTBUE COACDXKAHHUS W
JUTEpaTyphl), TpakTHYeCKas  HaNpaBICHHOCTh, COOTBETCTBUC
CoZlepaHMs 3asBICHHOW (opMe, aJCKBAaTHOCTh HCITOIb30BaHUS
TEXHUUYECKHUX CPEJCTB YUYEOHBIM 3aJa4yaM, TOCIEI0BaTeIbHOCTh U
JIOTUYHOCTH TIPE3CHTYEMOTO MaTepuana;

- odopMicHHE Tpe3eHTalMu: 00beM (ONTHUMAIBLHOE KOJIMYECTBO),
Mu3aiiH  (YMTAeMOCTh, HAJUYMe W COOTBETCTBHE TpaduKkd U
aHUMAaIlUY, 3ByKOBOE 0()OpMIICHUE, CTPYKTYPUPOBaHHE UH(POPMAIIHH,
COOTBETCTBHE  3asABICHHBIM  TpPeOOBaHUSAM),  OPUTHHAIBHOCTH
o opMIIeHUS, ICTETHUKA, UCTIOIH30BAHUE BOZMOKHOCTH TPOTPAMMHOMN
Cpelbl, COOTBETCTBUE CTaHIapTaM O(POPMIICHHUS;

- JINYHOCTHBIC Ka4eCTBA: OPATOPCKHUE CIOCOOHOCTU. COONIOACHHE
periaMeHTa, AMOIUOHAILHOCTh, YMEHHE OTBETUTh Ha BOIIPOCHI,
CUCTEMAaTH3UPOBaHHbIC, IIIyOOKHE ¥ TIOJHBIE 3HAHHUA TI0 BCEM
paszaenam mporpaMMmel:

- CONep)KaHUE BBICTYIUICHUS: JIOTHYHOCTh W3JIOKCHUS MarepHaa,
PacKphITHE TEMBI, JOCTYIMHOCTh W3JOXKEHUS, IPPEKTUBHOCTH
npumenenus cpenacte MKT, cmocoObl W ycloBHSI JTOCTHIKEHUS
pe3yabTaTUBHOCTU U 3(HD(HEKTUBHOCTH IS BBITIOJTHEHHS 33134 CBOCH
npoecCHOHALHOW WM Y4eOHOH NesATeNbHOCTH, J0Ka3aTeIbHOCTh
MPUHUMAEMbIX  pEIICHWH, yMEHHE  apryMEHTHpPOBAaTh  CBOM
3aKJIIOYEHHS, BBIBOJBL.

5 OamnoB — Tpe3eHTalusi COOTBETCTBYET TeME, CTPYKTypa H
oopMIICHHE OTBEYACT BBINICTICPEUNCICHHBIM TPEOOBAHUSIM, CTYJICHT
CBOOOMHO  BNIAJEET MarepualioM, JEMOHCTPUPYET TIIyOOKue,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCIIONB3Ys MPO(ECCHOHATLHYIO TEPMHHOIOTHUIO

4 Oamma — TpE3CHTAlUS COOTBETCTBYET TEME, CTPYKTypa H
opopmiieHHE B  OCHOBHOM  OTBEYACT  BBIIICTICPCUNCIICHHBIM
TpeOOBaHUSAM, CTYACHT BIAJCET NPEACTABICHHBIM MAaTepPUAIIOM,
OTBEYAECT Ha 3aJIaHHBIC BOIPOCHI

3 Oamia — B CTPYKType ¥ O(OpPMICHHHM TNPE3CHTAI[MN HMECIOTCS
HeOpabOTKHM, Marepuan TMpPEICTaBICH B  MpE3eHTAllMH  HE
paIoHaIbHO, MAJI0 WLUTFOCTPATHBHOTO Marepuala, CTYIACHT BIaJecT
HEMOJTHOW WH(OpMaNUeld 1Mo TeMe, 3aTPyAHSeTCS C OTBETaMH Ha
3aJlaBacMbIC BOTIPOCHI

2 Oamnma - B CTPYKType W OQOPMIICHUHM MPE3CHTAIlMH WMCIOTCS
HeOpabOTKK, Marepuasl MPEJCTABJICH CIUIOIIHBIM TEKCTOM, Mallo
WJUTIOCTPATUBHOTO MaTepuaia, CTYICHT CIa0o BlaaeeT nHpopMaIluen
Mo TeMe, TMpH OTBETC HWCIOJNB3YeT 3arOTOBICHHBIA  TEKCT,
3aTPYIHACTCS C OTBETaMU Ha 3a/1aBacMbI€ BOIIPOCHI

1 Gamm - B CTpyKType W O(OPMICHHUH TPE3CHTAIUU HMECIOTCS
3HAYUTEIbHBIC HENOPa0OTKH, MarepHall IMPEJCTaBICH HE MO TEMe,
CIUIOIIHBIM TEKCTOM, MaJl0 WJUIIOCTPAaTUBHOTO MaTepuana, CTYISHT
cmabo BrageeT WHGOpPMAIMEH IO TEMe, MPH OTBETE HCIOIB3YET
3arOTOBJIEHHBIM TEKCT, HE MOXKET OTBeYaTh Ha IIOCTaBJIEHHBIE
JIOTIOJTHUTEIIEHBIE BOIIPOCHI
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4. VYpaBHeHHE Pegepar 5 BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl Mo MpeaBapUTENbHO
penunrepa 0003HaueHHOH TeMOH 5 0aJuI0B — TPaMOTHOE U3JIOKEHHE MaTepHaa,
COMPOBOXKIAIOIIEECS] JIEMOHCTpaleld HaNAAHOTO Marepuaja c
OMOpOH Ha TMPE3CHTALUIO, YETKHE OTBETHl Ha JIOTIOJHHUTEIbHBIC
Bompochl.3-4 Oanna — 3aTpyJHHUTENIFHOE H3JIOKEHHE MaTepHana,
myTaHuIa B (pakrax, OTCYyTCTBHE HANIAHOTO Marepuana. 0 6amioB —
YTCHHUE MIOKJIaJla, OTCYTCTBHE HAISJAHOTO Marepualia, 3aTpyJHCHHS
MIPU OTBETE Ha BOTIPOCHI 10 TEMaTUKe JOKIaaa.
5. | Onekrponnoe |TecTupon 10 Tect coctout 3 10 BompocoB.
CTpOEHHUE aHMe(KOH Kaxxaprit mpaBuipHBIH oTBeT 1 6amn
aTOMOB TPOJILHBI
XAMHUYECKUX i cpe3)
JIIEMEHTOB»
6. Merton Ompoc 10 AKTHBHOE y4acTHe B 00CYXIIEHUN NPOHIECHHOTO MaTeprasa, BEpPHbBIS
MOJIEKYJISIPHBIX OTBETHI Ha BOTIPOCHI — 5 0aJIIOB.
opOuTanei AKTHBHOE ydYacTHe B OOCYXIEHHW NPOHIECHHOTO MaTepuajia, HO B
OTBETE MPUCYTCTBYIOT HEKOTOPHIC OMMUOKY — 2-4 6aia.
Hexenanme yuyacTBOBaTh B OOCYXXKISHHH MPOMIEHHOTO Marepuaia
WU TPyOBIe OMMOKHY B U3JIOKeHNN MaTeprana — 0 — 1 6amia
7. | MexwMonekynsap | Ompoc 10 AKTUBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHala, BepHbIe
HOE OTBETHI Ha BOIIPOCH — 5 0alIOB.
B3aUMOJICHCTBU AKTHUBHOE ydacTHe B OOCY)XICHHH MpPOHIEHHOT0 Marepuana, HO B
e OTBETE MPUCYTCTBYIOT HEKOTOpBIC OLIMOKHM — 2-4 Oasa.
Hexxenanue ywacTBOBaTh B OOCYKICHHM HPOMICHHOTO MaTepHaja
WM TpyOble omMOKK B M3JI0KeHUU MaTepuana — 0 — 1 6anna
8. |IlomympoBOIHUK | pereHue 5 [IpaBunpHOE perieHue 3amaadul - 5 0amioB, JOMYIIEHBI HEKOTOPHIE
u 3a1a4 OMMOKK TpH pemeHuru - 4 Oamia. BuIMONHEHWE OMpEeTICHHBIX
ATamnoB pemreHus - 3 6amia. TpynHOCTH B pelIeHnH 3ama4u - 2 6aia,
CTYIEHT HE MOXET pEeIINTh 3aJady WM TOJHOCTHI0O HEBEPHOE
pemenue - (0 6amioB.
9. Merais Ompoc 5 AKTHBHOE yJacTHe B 00CYXIEHUN NPOHIECHHOTO MaTeprasa, BEpPHbBIC
OTBETHI Ha BOTIPOCHI — 5 0aJIIOB.
AKTHBHOE ydYacTHEe B OOCYXIEHWHW IMPOWIEHHOTO MaTepuana, HO B
OTBETE MPUCYTCTBYIOT HEKOTOPHIC OMUOKY — 2-4 6aia.
Hexenanme ygactBoBaTh B 00CyXJeHUH MTPOHAeHHOTO Marepuana — ()
— 1 6amnos
10. [Merannuueckas | pelieHue 5 [IpaBuiibHOE pemieHUe 3amadu - 5 0aUIOB, JOMYIIECHBI HEKOTOPHIC
CBSI3b 3a1a4 omuOKW Tpu pelieHun - 4 Oamna. BrimomHeHue ompeneneHHbBIX
3TarnoB pemieHus - 3 6amna. TpyaHOCTH B pelieHHH 3a1a4u - 2 Oanna,
CTYACHT HE MOXET pelIUTh 3aJady HJId TOJHOCTBIO HEBEPHOE
peurenue - 0 GayoB.
11. | Cummerpus Omnpoc 5 AKTUBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHaia, BepHbIe
KpHUCTAJIJIOB OTBETHI Ha BOIIPOCHI — 5 0aJlIOB.
AKTHUBHOE ydacTHe B OOCY)KICHHW IMpPOHIEHHOI0 Marepuana, HO B
OTBETE MPUCYTCTBYIOT HEKOTOpBIC OLIMOKHU — 2-4 Oasa.
Hexenanue ygacTBoBaTh B 00CYXJEHUU NPOHIEHHOTO Matepuana — 0
— 1 Gamnos
12. | Kpucramisl Ompoc 5 AKTHBHOE yJacTHe B 00CYKIEHUN NPOHIECHHOTO MaTepHasa, BEPHbBIC
METaJIOB OTBETHI HA BOTIPOCHI — 5 0aJIIOB.

AKTHBHOE ydYacTHE B OOCYKJICHUHM TPOWJICHHOTO MaTepHala, HO B
OTBETE MPUCYTCTBYIOT HEKOTOPHIC OMMUOKH — 2-4 6aia.

Hesxenanue y4acTBoBarh B 00CYXJIEHUH TPOHIeHHOTO Marepraa — ()
— 1 6amnos
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13. Teepable Pegepar 10 BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl Mo MpeaBapUTENbHO
pacTBOpHI o0o3HaueHHOH TeMoil 6-10 ©OammoB — TpaMOTHOE H3JIOKEHHE
METaJJIOB 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
14. |Untepmerannun | Pedepar( 10 BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluuedl 1Mo MpeaBapUTENbHO
Bl KOHTPOJIb o0o3HaueHHOH TeMoil 6-10 ©OammoB — TpaMOTHOE HU3JIOKEHHE
HbIii MaTepuana, CONPOBOXKJAIOLIEECH  JEMOHCTpAallMEeld  HaITISAHOTO
cpes) 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
JOKJIaaa

15. | JuarpaMMel | perieHue 5 [IpaBuibHOE pemieHue 3agaun - 5 0awioB, AOMYIIEHBI HEKOTOPHIE

COCTOSTHUS 3aja4 omnOKM Tpu peiieHun - 4 Oamna. BrimomHeHue omnpeneneHHbBIX
3TarnoB pemieHus - 3 6amna. TpyaHOCTH B pelieHnH 3a1a4u - 2 Oanna,
CTYIEHT HE MOXET pEeIIMTh 3aAa4y HWIM IOJHOCTBIO HEBEPHOE
pemrenue - 0 GayoB.

16. [IpemuansHbie OaIbl 20 JlononHuTeNbHBIE MPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
BHIMIOJIHEHWE TBOPYECKHX 3aJaHM Ha BBIOOD CTyAeHTa B
3aBUCHMOCTH OT TEMBI.

17. |nnuBuayansHbIE 3a0aHNA, 50 CTYIEHT MOXET MPEJOCTaBUTh BCE 3aJaHUs TEKYIEro KOHTPOJISA U

C TIOMOIIBIO0 KOTOPBIX KOHTPOJIbHBIE CPE3bI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
18. HUroro 3a cemectp 100

HtoroBass omeHka 1o »Jk3aMmeHy BeicTaBisieTcss B 100-0ayuibHON 1mikKame W B TPaTUIIMOHHOMN

YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6annbHOM  pEeHTHUHTOBOW OICHKHM TIO JUCIHIUIAHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Omnpoc

Tema 6. MeTon MONEKYSIPHBIX OpOuTaeit

1. OCHOBBI METO/Ia MOJICKYJISIPHBIX OpOHUTAIICH

2. @OopMbI MOJIEKYTYPHBIX OpOUTaNel 1 MOJIEKYIIpHbIE KBAHTOBBIC YHCIIA

3. JIByXaTOMHBI €rOMOsIJIEPHBIE MOJIEKYJIbI

4. T'ereposiiepHbIE MOJIEKYJIbI

5. MHOroaTOMHBIEMOJIEKYJIbI
6. Conocrasnennemerogos BC u MO
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Tema 7. MexxMoOneKyIIpHOE B3aUMOJECHCTBHE
1. Paznenenrie MeXMOJEKYJISAPHBIX B3aUMOJEHCTBUH 1O TUIIAM
2. DIEeKTpOCTAaTUYECKUE B3aUMOACHCTBUSA
3. UHayKUMOHHBIE B3aMMOJICUCTBUS
4. JlucriepcuOHHBIE B3aUMOJICUCTBUS
5. Teopus Jle6as- Xtokkemst
6. OOMeHHOE B3aMMOJICHCTBHUE
7. BonoponHasi CBs3b
8. TeopeTnueckne MOJAEIU U apamMeTpbl
9. Boma kak IUAJIEKTPUK
10. TunpodoOHBIe B3auMOIEHCTBUS

Tema 9. Metanbl
1. OcoGeHHOCTH IIEKTPOHHOTO CTPOSHHUS METAJIJIOB
2. UTo Takoe pe30HaHC CBS3U?
3. TunuyHbIe KPUCTAITUNYECKUE PELIETKH METAIIJIOB, UX OCOOEHHOCTH.

4.
Tema 11. CummeTpusi KpUCTAIIIIOB
1. KakoBbl OCHOBHBIE THIIBI KPUCTAJTUNYECKUX PEIIETOK?
2. KakoBbl 0CHOBHBIE TUIIBI 1€(DEKTOB B pealbHBIX KPUCTAILIAX?
3. B ueMm mposiBiisieTcst Hanuuue 1e(HEKTOB B peaIbHBIX KPUCTAIIIaxX ?
4. UeM 0TIM4aroTCsi MPOCTPAaHCTBEHHBIE IPYNIBI CAMMETPUN KPUCTAJIJIOB OT TOUEYHBIX TPy

cummeTpun Mosekyn? [Ipusectu npuMepsl.

5. KakoBbl 0c0O€HHOCTH KOJIeOaHUI KPUCTAIIIIOB IO CPAaBHEHHIO ¢ KOJIEOaHUSIMU MOJIEKYJ M B KAKHX
CBOMCTBAaX KPUCTAITMUYECKUX BEIIECTB 3TH KOJICOAHUS MPOSBISAIOTCA?

6. UTo MpUBOAUT K OTIMYHUSAM TOBEPXHOCTHBIX CBOMCTB BEIIECTB OT MX OOBEMHBIX CBOMCTB?

Tema 12. Kpucramibsl MmeTaios
Kpucramiorpadguueckue njiockocT B KPUCTANINYECKUX PEIIETKaX METaIIOB.
Buzibl HeCOBEpPILIEHCTB pealIbHBIX KPUCTAIIIOB
Buzpl TBepABIX pacTBOPOB METAILIOB. YCIIOBHSI 00pa3oBaHusl.
WuTepmeramuinyeckue coequHeHus. JJansToHUAbI 1 OepTOIUTHIBL.

Nk -

[TpaBuiio peruara NPUMEHUTENBHO K OMHAPHBIM (ha30BBIM TUarpaMMaM METaJIIOB.
Pedepar

Tema 1. ®opmbl MmaTepuun
Tembl pedeparos:
CoBpeMeHHbIE NPEJICTABICHHS O CTPYKTYPE U CBOMCTBAX 3JE€MEHTAPHBIX YACTHIL.
BrlicokoTemneparypHasi CBEpXIPOBOAUMOCTb.
Cranosnenue kBantoBoil Mexanuku: H. bop, M. ITnank, JI. [le bpoiine, 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 MEPUOAMIECKON CUCTEMbI XUMHUECKUX DJIEMEHTOB
J .. MenneneeBa. DneMeHnTsl ¢ HOMepaMmu oT Nel05 mo Nell8.

Tema 2. DnemeHTapHbIC YaCTHUIIBI
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Tewmbl pedeparos.
1. Onpenenenue 31eMeHTapHbIX YaCTHII, UCTOPHUS OTKPBITHS.
2. Ucrtopus pa3BUTHS MOHATUS «MATEPUS»
3. CoBpeMEHHbBIE TPEACTABICHUS O CTPYKTYPE U CBOMCTBAX 3JIEMEHTAPHBIX YaCTHII.
4. BeicokoTemneparypHasi CBEpXIpOBOIUMOCTb.
5. AHTHBENIECTBO U AHTUMATEPHS.
6. CrangaptHas Mozenb U 0030H Xurrca.

Tema 3. OCHOBBI KBAHTOBOI MEXaHUKHU
Tewmsl pedparos:

1. Makporena u MUKpoYacTHLIbl. J[BOMICTBEHHAs IPUPO/Ia CBETA. 3aKOH SKBUBAJIEHTHOCTH MacChl U
sHepruu. Macca cBeToBOro kBanra. Bosnsl ne bpons.

2. KBanroBas Mexanuka u ypaBHenue lllpeaunrepa. KBantoBomexannueckoe 00bsICHEHUE CTPOCHUS
aTOMOB.

3. Pemienue ypaBHenus lllpenunrepa ais oqHOMEPHOTO MOTEHIMAIBHOTO AlMKa. TpexmMepHbIi
NOTEHIIMAIbHBIN SAIUK.

4. KBaHTOBOMEXaHMYECKOE OOBSICHEHHE CTPOSHUS aTOMa BOJIOPO/Ia.

5. Omnsrtel LTepna-I'epnaxa

6. udpaxumronnsie onbIThl TaprakoBckoro, [lItepra u Dcrepmana, Jlays

7. AnomanbsHbIN 3P dexT 3eemana. Paciieruienne CrieKTpabHBIX JIMHAHA B CJ1a00M MarHUTHOMIIOJNE

Tewma 4. Ypasuenue lpenunrepa

1. KBanToBast mexanuka u ypasaenue Lllpenunrepa. KBanroBomexannueckoe 00bsICHEHUE CTPOCHUS
aTOMOB.

2. Pemenue ypasaenus Lllpeaunrepa i OXHOMEPHOIO IMOTEHIUAIBHOTO SIIKKa. TpeXMepHBbIi
MOTEHIIMAIbHBIN SIUK.

3. KBanToBOMexanuueckoe 00bsICHEHHE CTPOSHHSI aTOMa BOJOPOAA.

4. MHOTr037€KTPOHHBIE ATOMBI.

5. Hctopus pa3ButHs NpeACTAaBICHUN O XUMHYECKON CBA3U U BAJICHTHOCTH.

6. Kiaccuueckast TeOpHst XMMHUYECKOTO CTPOCHMSI U KBAHTOBAsI MEXaHHUKA.

Mopneinb MOJIEKYNbI KaK €IHHOW TUHAMUYECKOW CUCTEMBI U3 SAEP U JIEKTPOHOB

Tema 13. TBepaple pacTBOpPBI METAIIIOB

1. TBepnplil pacTBOp, 00pa30BaHHBIN MebIO U HUKeNeM, coaepkut 20 % Cu. Haiitu aTOMHBIN TIPOLIEHT
HUKEJIS B CIUIaBE, €CIIM MOJIAPHBIE MacChl MEIM M HUKEJIS PaBHBI COOTBETCTBEHHO 63,54 1 58,71 r/MoIb.
2. Nmerorcs aBa TBEpIBIX pacTBOPA, COCTOAIIMX M3 Meau U Hukens. B nmepsom 10 mace. % Cu, Bo

BTOpOM - 20 Macc. %. KakoBo oTHOIIIEHHE B ATOMHBIX IPOIEHTaX (MOJBHBIX J0JIAX) HUKEJS U MEU B 3TUX
TBEPABIX pacTBOpax? MoJsipHbIE MacChl MEIM U HUKEJIS MPUHATH PAaBHBIMU COOTBETCTBEHHO 63,54 1 58,71
T/MOJIb.

3. TpexKOMITOHEHTHBIN TBEP/BII pacTBOP COAEPKHUT, Macc. %: Mmeau — 20, HuKesst — 58, oCTajabHOE -
HEU3BECTHBIN TpeTHil MeTaul. HalT aTOMHYIO JI0JTI0 TPEThEro KOMIIOHEHTA B CIIaBe (TBEPIOM PacTBOPE).
MO>KHO JI1 HalTH €ro MOJIIpHYI0 Maccy? MossipHbIe MacChl MEIM U HUKEIIS (T/MOJIb) IPUHATH PAaBHBIMHU
COOTBETCTBEHHO 63,54 1 58,71.

4. JI71st METaIOB CBS3b MEXIY aTOMHBIM 00BEMOM p U BeTUIHHOM 10, XapaKkTepu3yromiei
CTaI[MIOHAPHOE COCTOSTHUE MEKIY aTOMaMH B KPUCTAJUIMYECKOM pelieTKe, MOAYNHAETCS 3aBUCHUMOCTH

p = 4/3nr03.

5. Paccuurars BenuuuHbl 10 UIs1 MEAM U YpaHa, €CIU UX IJIOTHOCTH paBHBI 8,9 u 18,3 r/cm3. OTBeTHI
MIPUBECTH B HM.

Tema 14. UaTepmeTamiusl



1. Tunel cBsi3U, XapaKTepHbIE AJIsI HHTEPMETAIIINI0B
2. CocTaB UHTEPMETATUIUIOB

3. Buzabl uHTEpMETAIIUIOB

4. JlanbTOHUIBI, OEPTOILTUIBI

5. CTpyKkTypa JalbTOHUAOB U OEPTOILTUIOB

6. DNEeKTpOHHAs] KOHIIEHTPALUsI MHTEPMETAIITAIOB

PCUICHUE 3a1a4

Tewma 8. [TomynpoBogHUKH
I. OLEeHUTD BEJIMYMHY CPEIHEN CKOPOCTU YHOPSAIOUYEHHOTO ABUKECHUS 3JIEKTPOHOB B MEIHOM
MIPOBOJIHUKE, CUUTASI, UTO YUCIIO CBOOOTHBIX IJICKTPOHOB COBIAACT C YHCIOM OHO3APSTHBIX KATHOHOB
MeEH, IPU MIJIOTHOCTH TOKa B HEM paBHOU 10 Aemm-2.
2. Mooxet 51 BemecTBo A, BennunHa dx/dT koTtoporo Gosbiie Hys1, ObITH quANIeKTpUKOM? OTBET
000CHOBATb.
3. MoxeT 1 OBITh COOCTBEHHBIM TTOTYIPOBOAHUKOM coeanHeHue Tumna AIIIBV? Tlpusectn nmpumepsl
TaKHX MOJYNPOBOAHUKOB, €CJIM OHU BO3MOKHBI.
4. MoxeT 1 OBITh TOTYTPOBOITHUKOM C COOCTBEHHOH MTPOBOAMMOCTBIO coeanHenue tuna AIIBV?
[IpuBecTH npumMepsl TaKUX MPOBOAHUKOB, €CJIM OHU BO3MOKHBI.

Tema 10. MeTamnnuyeckas CBSI3b
1. Hcxonst u3 37IEKTPOHHOTO CTPOSHHUS aTOMOB HATPHS U XJIOPA, OOBICHUTH MPUYUHY TOTO, YTO
TBepJasi TOBapEHHAS COJIb SBIISCTCS TUIICKTPUKOM, a €€ BOJHBIN pacTBOP — MPOBOJHUKOM AJICKTPHUIECKOTO
toka Il pona.

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

3. Yem oTnmyaercs JOHOPHas IPUMECH B MOIYIIPOBOIHUKE OT akLenTopHoi? Kak cka3piBaeTcs Ha
THUIIE TPOBOJUMOCTH IOJYTIPOBOTHIKA 3aMEHA aKIENTOPHON MPUMECH Ha TOHOPHYI0? OTBET 000CHOBATD.
4. Kaxoil npumechto, JOHOPHOH WM aKLENTOPHOM, SIBJISIETCS B KPEMHUU MBIIIbSAK? OTBET
000CHOBATb.

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

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

Tewma 15. [IluarpaMmbl COCTOSAHUS

I/ICHOJII:?)y}I AuarpaMMbl COCTOSIHUS CINIABOB PACCUUTATh KOHICHTPAIN KOMIIOHCHTOB B TOUKaX
AuarpaMMbl.

TecTupoBanme

Tema 5. DIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX JIEMEHTOBY

1. M30TONBI XUMHYECKOT0 31eMEHTa Pa3InyaloTCs:

(1) 10 YUCITy HEUTPOHOB;

(2) I10 YHUCITy BaJICHTHBIX 3JIEKTPOHOB;

3) 10 YHCITy TIPOTOHOB.

2. ATOM 351eMeHTa HaTpust Na coCTOMT:

(1) u3 11 npotroHoB, 12 HEUTPOHOB U 12 NEKTPOHOB;

(2) 13 23 NpoTOHOB, 11 HEHTPOHOB U 23 ANEKTPOHOB;

3) u3 11 npotoHoB, 12 HEHTPOHOB U 11 AIEKTPOHOB.

3. CoriacHo NPUHATOMY B HACTOsIlIlee BpeMs Oompe/ieJieHuIo, 1 a.e.M. COOTBETCTBYeT:

(1 1/12 maccer aroma u3orona 12C,
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(2) Macce aToMa BOJOPOAa;

3) 1/16 atoMHO# MacChl MPUPOTHOM CMECH U30TOIIOB KHCIOPOA.

4. IIpu oguHakoBBIX Temmeparype u aaBjeHum 1 J razoo0pa3Horo kuciaopoga u 1 a
razoo0pa3Horo BOA0OpPoaa UMEKT PABHbIE

(1) MACCBlI;

(2) TJIOTHOCTH,

3) YUCJIO MOJIEKYI.

5. Crenenn okuciaenus pocdopa B Ba2P207 cocrasiasier

(1) -5;

(2) +5;

3) + 3.

6. Yucs10 KaKMX 3J1IeMEHTAPHBIX YACTHI SIBJISIETCS ONpeaeJSI0INM sl NOHATHS ""'m3oTom' :
(1) MIPOTOHBI;

(2) HEUTPOHBI;

3) 3JIEKTPOHBI.

7. Yncs10 KAaKMX 3JIeMEHTAPHBIX YACTHI SIBJISIETCS ONPeAeJII0IINM J1JIsl NOHATHS ""MoH"":
(1) MIPOTOHBI;

(2) HEUTPOHBI,

3) 3JEKTPOHBI.

8. MakcuMajibHOE YHUCJI0 JJIEKTPOHOB, KOTOPbIe MOT'YT 3aHUMATH 2P-NIOAYPOBEHb, PABHO:
1 3

(2) 6;

3) 8.

9. Kakue u3 nepeyncjieHHbIX 0003HAYeHNH opOuUTAJIeil He BEePHbI:

(1) 2s,4p;

(2) 2p, 3d;

3) Ip, 2d.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTNHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-5)
. CTpyKTypa 3JI€eMEHTApHBIX YaCTHII.
. IlonspHas cucrema KOOpAUHAT.
. CTpoeHue aroma, CIIuH AJIEKTPOHA.
. MoHHas cBs3b.
. Metroxg MO. I'oMosiiepHbIE MOJIEKYJIBI.
. BemmectBo kak popma matepum.
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. OCHOBBI KBaHTOBOI MexaHUKHU. YpaBHeHue [Inanka, [lIpeaunrepa.

Tunosble 3aganusa s 3k3amena (IIK-5)
1. Kakue ObIBarOT BHIBI COOCTBEHHOUN MPOBOJUMOCTH y TTOIYIPOBOTHUKOB.
2. Kak BnusieT Hamu4re BOJOPOIHOMN CBSA3U Ha (PU3HKO-XUMHUYECKHUE XapaKTEPUCTHKN
BEILIECTB.
3. B ueMm cyTtb MeToga MO?
4. Yro Takoe IBETHOCTh KBAPKOB U B YEM €€ 0COOCHOCThH?
5. Pemienue ypaBuenus llpenunrepa a5 4acTUibl B OAHOMEPHOM MOTEHI[MATBHOM
SIIIIUKE.
6. ITo3uTpoH.
7. Buzibl OpHEHTAIMOHHOTO B3aUMOJICHCTBHSL.



4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

ITK-5 CnocoOeH TpUMEHSATH COBPEMEHHBIE TEOPHH CTPOCHHS BEIECTBA
IUTSL PEIICHHsI TPAKTHYECKUX 3a/1ad. 3HAET OCHOBHBIE OCOOCHHOCTH
CTPOCHHUS U CBOMCTB XMMHYECKUX BEIICCTB

«OTIIMYIHO
(85 - 100 6anoB)

IK-5 B ocHOBHOM c1oocOeH NMPUMEHSATh COBPEMEHHBIE TEOPUH CTPOCHUS
BEUIECTBA JJIs PELIECHUS IMPAKTUUECKUX 3a1ad. 3HAET OCHOBHbBIE
0COOEHHOCTHU CTPOCHUS M CBOMCTB XMMUYECKHUX BEIIECTB

«XOPOIIIO
(70 - 84 6amoB)

«ynosnerBoputensao» [[TK-5 MoeT NpUMEHATh OCHOBHBIE COBPEMEHHBIE TEOPHUM CTPOCHUS
(50 - 69 6amnoB) BEIIECTBA [IJISl PEIICHUS MPAKTHUECKUX 3a71ad.
ITK-5 He cioco0Gen npuMeHATh COBpEMEHHBIE TEOPUU CTPOCHHUS BEIIECTBA

«HCYAOBJICTBOPUTCIILHO»

JUTSL PEIICHHS TTPAKTUYECKUX 3a7ad. 3HAeT OCHOBHBIC OCOOCHHOCTH
(menee 50 6amioB)

CTPOCHHA U CBOMCTB XMMHYECKUX BEIIECTB

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EeHHIO AMCLUIUIMHBI, B INEPBYIO odepenb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaKXKe MMOPAJOK N3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

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

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» CONEPKUTCS MEpeueHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX I OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTeprallaMu 110 TUCIHUILIIHHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM JOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3ysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TT0 TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

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

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax paclieuyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.
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KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Burnoposuu B.U., [{pirankosa JI.E., Ecuna M.H., lllens H.B., YpsauukoB A.A. CTpoeHue BemiecTsa :
yueb. mocobwue. - Tamb6oB: MU3a-o [lepmuna P.B., 2017. - 236 c.
2. bacanaeB FO. M. Kpucramnodusuka u kpuctayuioxumus : yuebnoe nocoodue. - Kemeposo: KemepoBckuit
rocynapcTBeHHbI yHuUBepcutet, 2014. - 403 c. - Tekct : snektponHbiii // OBC «YHUBepcuTeTCKas
oubmuoTeka onnaite» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=278304
3. VYpyco, B. C., Epémun, H. H. Kpucrammoxumus. Kparkuit xypc : yueOHuk. - 2020-09-18;
Kpucrannoxumus. Kparkuii kypce. - MockBa: MOCKOBCKHMI rocyJapCTBEHHBIM yHUBEpCUTET UMeHH M.B.
JlomonocoBa, 2010. - 256 c¢. - Tekcr : onekrponnwnii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/13343 . html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Ilyraue B. M. Kpucramioxumus : yuebHoe mocooue. - KemepoBo: KemepoBckuii rocynapcTBeHHBIN
yuuBepcutet, 2013. - 104 c. - Tekct : snexkrponssii // DBC «YHuBepcHuTeTCKass OMOIMOTEKAa OHJIAWHY
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=232461

2. KampimoB B.M., Mupomnukosa E.I'., Taraypos B.I1. Ctpoenue BemectBa : y4ueb. mocodue. - 2-¢ u3.,
ucrp. u jo1m.. - Mocksa, Cankr-IlerepOypr, KpacHomap: Jlans, 2017. - 233 c.

3. Vraii S1.A. O0mas u HeopraHUYecKast XUMHsI : y4eO. JUIsl CTEICHTOB BYy30B. - 5-€¢ u31., cTep.. - M.: Brici.
uik., 2007. - 527 c.

4. Tanwiruna E.JI., bepnaukosa I'.I. BBenenue B kpuctamioxumuto : Y4ed. mocobue ist CTyd. XuM. Qax.

yH-TOB. - Tam60B: M3a-Bo TI'Y, 2001. - 76 c.

5. bepaaukoBa, Tam0. roc. yH-T uMm. [.P. JlepxaBuna KoHTponbHBIC 3a1aHUs IO KPUCTAJUIOXUMUH : Y4eo.

nmocobwue s cTya. XuM. dak. yH-ToB. - Tam6oB: M3a-so TI'Y, 2002. - 28 c.

6.3 VHbpIe NICTOUHMKMU:

1. DnexkrponHasi Bepcusi «COIMOJIOTMYECKOrO >KypHasia», u3gaBaemMoro Poccuiickoil akageMuer Hayk
HNucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

2. DnektpoHHass OuOmmoreka commonorudeckoro ¢dakynsrera MI'Y umenn M.B. JlomonocoBa -
http://lib.socio.msu.ru/l/library

3. UnTtepHeT-3HIMKIONeIMH - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

Jis mpoBeneHWsl 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepuatbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
IPYNIOBBIX U WHIWBHUAYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MIOMEIIIEHUS ISl CAMOCTOSTEIbHOM paboThI.

VY4deOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNIbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbLHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007
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ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
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2.  VYuuBepcuTeTckasg OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTeuHas  cuctema. —  URL:
https://biblioclub.ru

3. Hayunas osnextponHass OubOnmoteka Poccuiickoit akamemun — ecrectBozHanmi. —  URL:

https://www.monographies.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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