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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 HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

KBanToBas xumus +

KOJ'IJ'IOI/II[HaSI XHUMUA +

Kpucrannoxumus +

_[(N|n|~

Hanomarepuanosenen +
ue




o0

Ipeanunnomuas +
MPaKTHKA

9|Cnoco0sI pazneneaus | +
Y KOHIICHTPUPOBAHUS

10|CynpamonekynspHas +
XUMHUS

11| Teopus pacTBOpOB +

12 | XuMuueckue OCHOBEI +
OMOJIOTUYECKUX
MPOLIECCOB

13 [ Xumus +
KOOPAUHAIIMOHHBIX
COEIUHEHUN

2. MecTo nucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JucuunnuHa «CTpoeHue BelecTBa» OTHOCUTCS K 4acTd, (GOopMHUpPYeMOil ydyacTHHUKaMU 00pa30oBaTeIbHBIX
oTHomeHuH, ydeOHoro muana OIl mo Hanpasnenuto noaroroBku 04.03.01 - Xumus.

Jucuunnuza « CTpoeHHEe BEIECTBA» U3y4daeTcs B 2 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 6 3.€.
Ounas: 6 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 32
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpakr. pab.) 16
CamocrostenbHas pabota (CP) 40

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0|0 ]|O
2 cemecTp
1 dopMbI MaTepuun 1 1 2 Pedepar
2 DneMeHTapHbIE 1 1| Pedepar
YaCTHUIIBI
3 OCHOBBI KBaHTOBOM 1 1| a4 Pedepar
MEXaHHUKH
4 VYpaBHeHME Pedepar
1 1 | 4
[Ipenunrepa
5 DNeKTpOHHOE TectupoBanue
CTPOCHHE aTOMOB 1 1|4
XUMHYECKUX
AIIEMEHTOBY»




6 Meton Ompoc
MOJIEKYJISIPHBIX 1 1 4
opoOuTanei

7 MG}KMOJ'IGE(}IJ'IHPHOG 1 1 4 Omnpoc
B3alMOJICHiCTBHE

8 [TonynpoBogHUKH 1 1 2 pelieHune 3a1a4

9 Merauibl 1 1 2 Ompoc

10 MeTtamnuueckast 1 1 ) pelieHune 3a1a4
CBSI3b

11 Cummertpus 1 1 ) Omnpoc
KpHUCTAJJIOB

12 Kpucranast 1 1 ) Omnpoc
METaJJIOB

13 TBepabie pacTBOPHI 1 1 ) Pedepar
METaJJIOB

14 HNHuTepmeTammuapt 1 1 2 Pedepar

15 JnarpaMmsl > 12| o peleHue 3a1a4
COCTOSIHUS

Tema 1. ®opmbl matepuu (IIK-5)

Jlekumus.
Ucropus pa3sutus nonsatus «Marepuspy. @opMbl CylIECTBOBaHNS MATEPUU BELIECTBO U MOJIE.
Bunsl noneBoit popmel MaTepuu.

IIpakTnyeckoe 3aHsATHE.
JleTanbHbIN pa300p BUJOB CYLIECTBOBAHMS MOJIEH U MaTepUH.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. 3HaTh BUBI MATEPUU
2. 3HaTh BUABI ITOJIEH

Tema 2. duementapubie yactuubl (ITIK-5)
Jlekumus.
CoBpeMeHHBIE IPENICTABICHUS O CTPYKTYPE 3JEMEHTAPHBIX YacTULl. [[pOTOHBI, HEUTPOHBI, M €-
30HBI, KBAPKU. YCIIOBHS CYIIECTBOBAHUS KBAPKOB, 3apsi, IBETHOCTH. (U --, d --, S --, ¥ C KBapKH).
[To3uTpon u no3utponuii. CBOKMCTBA TO3UTPOH OB.
IIpakTH4eckoe 3aHATHE.

VYpaBHeHHUsI SIEPHOTO paciiajia, ypaBHEHUS peakluii O3UTPOHA € TraJIoTeéHaMu, OCTPBOA CTa0MIBHOCTH
3JIEMEHTOB B OOJIBIIIMM aTOMHBIM HOMEPOM

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. 3HaTh CTPYKTYpY 2JIEMEHTAPHbBIX YACTHI]
2. 3HaTh CBOMCTBA O3UTPOHA

Tema 3. OcHoBbl kBaHTOBOI Mexanuku (ITK-5)

Jlekumus.
Hauvasa kBanToBoit Mexanuku. Paboter M. I1nanka, JI.ne bpoitnst, nBoicTBenHast mpuposaa GoT o-
H OB.

IIpakTnyeckoe 3ansATHE.
VYpaBuenus Ditnmireiina, [Inanka. BeiBon dopmynsl ypasHenus Lpenunarepa

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3HaTh B YEM CyTh ABOMCTBEHHOU MPUPOJIbI SJIEMEHTAPHBIX YaCTHII.



Tema 4. YpaBnenne Ilpenunrepa (IIK-5)
Jlexknus.
VYpasuenue O.llIpeaunrepa. Ero pemenne ais 4acTulibl B OTHOMEPHOM ITOTEHLIMAJIBHOM SILIMKE,
IUIA aTOMa BOAOPOAA, U MOJIEKYJIIPHOTO MOHA BOJOPO/A, YACTHUIIBI B TPEXMEPHOM IIOTEHIL U-
aJIbHOM SIILIUKE.
IIpakTn4yeckoe 3ansATHE.
Marpuunslii BapuaHT ypaBHeHus llpenunrepa, pemenus ypasHenus Llpeaunrepa s pas3ibl4HbIX CUCTEM
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3narb ypaBHeHue llIpenunrepa
2. ¥YMmers pemats ypaBHeHnue lpenunrepa 1 4acTul] B HOTEHIIMAIBHOM SIIUKE

Tema 5. DjIeKTPOHHOE CTPOEHHE AaTOMOB XMMUYeCKUX ieMeHToB» (ITK-5)
Jleknusi.
CrpoeHne aTOMOB XUMUYECKHUX 3JIEMEHTOB, KBAHTOBBIE YHCIIA, KIIPOBAD» AIIEKTPOHA. ATOMHBIE
opburanu
IIpakTnyeckoe 3ansATHE.
Oco0OeHHOCTH CTPOCHUSI AaTOMOB XMMHUYECKUX AJIEMEHTOB, KBAHTOBBIC YHCIIA, MX (DU3HUECKHUI CMBICIT
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
1. 3HaTh CTPOEHHE aTOMOB XUMUYECKHUX IIE€MEHTOB
2. 3HaTh KBAaHTOBEIC YHClIa

Tema 6. Metoa moJsiekysipubix opouTadeit (ITK-5)

Jlekumus.
MeTton MomnekynspHbIX opouTtanei. HemoctaTtku Merona BaneHTHBIX cBs3eid. Metog MO B 11 u-
HEIHOI KOMOMHALIMK aTOMHBIX OpOHUTaNeil. DHEpreTHKa O HO U TPEXIEKTPOHHBIX CBSA3EH B T O-
MO U T€TepOsIEPHBIX MOJIEKYJIaX U NOHAX.

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

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3HaTh TEOPHIO MOJIEKYISPHBIX 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.

IIpakTH4eckoe 3aHATHE.
B3anmoneiictBue oTTankuBanus. JJuMepbl, SJKCUMEPHI.

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

Tema 8. IlonynpoBoagnuku (ITK-5)

Jlekuus.

OO6mwme cBeneHus 0 moynpoBogHuKax. OCHOBBI 30HHOW TEOPUU TBEPAOTO TeJa.
IIpakTH4eckoe 3aHATHE.

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

1. 3HaTh BUBI OIYITPOBOJHUKOB

2. 3HaTb OCHOBBI 30HHON TEOPHUU



Tema 9. Meraanl (IIK-5)
Jlekuus.

O6mme  mpencraBieHUs.  TUMUYHBIE ~ CTPYKTYphl ~ MeTa/uio B (KyOuueckas,  TpaHe
00BbEMHOIICHTPUPOBaHHAs, TeKCAaroHa bHasI, TUNIOTHOYTIakoBaHHas ). KoopanHalimoHHbBIE YuCTa.

IIpakTn4yeckoe 3aHsATHE.

CrpykTypa METaioB, OCHOBHbBIE KPUCTAJUIMUECKUE PEIIETKH METAJIIOB
3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1. 3HaTh BUIBI CTPYKTYpBI METAJIIOB

Tema 10. Metanaunyeckasn cBsizb (ITK-5)

Jleknus.

IIpupona meramnueckon cBsa3u. Pe3onaHc cBs3m.
IIpakTnyeckoe 3ansATHE.

DHeprusi MOHU3aLKHU, PacueT NapaMeTPOB KPUCTAIUIMYECKON PEIIeTKH MeTalia
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. 3HaTe NpUpOy METANINYECKON CBA3H

2. 3HaTh MOHATHE PE30HAHC CBSI3U

Tema 11. Cummerpus kpucrasion (IIK-5)
Jlekumus.

OcCHOBHBIE XapaKTEPUCTUKH U AIEMEHTBI CHMMETPHUH KpHCTAILTOB MeTauioB. ['panu: {100}, {110}, {111}

IIpakTH4eckoe 3aHATHE.
Paz60p 0CHOBHBIX BUI0B CUMMETPHUHU KPHCTAJIIOB
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh BUIBI CHMMETPUU KPUCTAIIIOB
2. 3HaTh TUIBI TpaHel

Tema 12. Kpucranasl meraion (IIK-5)

Jlexknus.
Peanbuble kpucTamibl METAIOB. BUbl HECOBEIICHCTB (TOUECUHbBIE, KPAE€BblE U BUHTOBBIE /IH C-
JIOKAInN).

IIpakTH4eckoe 3aHATHE.
HecoBepiieHcTBa peanbHBIX KpUCTAIIIOB. TOYEUHBIE, KPACBBIC.

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

Tema 13. Teepasie pacTBopbl MeTa/10B (ITIK-5)
Jlexknus.
TBepabie pacTBOPHI METAJIOB 3aMELICHUS, BHEIPEHUS, BHIYUTAHUS. YCIOBUS 00pa30BaHMS.
IIpakTnyeckoe 3ansATHE.
Bunbl TBEpABIX pacTBOPOB, IPUMEPHI TBEPABIX PACTBOPOB B IPPMBIIIJIEHHOCTH
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. 3Hath onpeneneHne TBEPAbIX PaCTBOPOB
2. 3HaTh BUJBI TBEPIBIX PACTBOPOB

Tema 14. Uurepmeraniuasl (ITK-5)
Jlekuus.

n



WNuTtepMerammueckue coenuHenus.Onpeenenue, IpuMeHEHNE, CBOICTBA

IIpakTnyeckoe 3ansATHE.

HpI/IMGHeHI/Ie HHTCPMCTAJUINAOB B IIPOMBINIJICHHOCTH

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3HaTb HpI/IMeHeHI/Ie I/IHTepMCTaJIJII/IIIOB B HpOMI:I]_HJIeHHOCTI/I

Jlexknus.

Tema 15. Juarpammsl coctossuus (ITK-5)

Juarpammsl cocTosiHuS ((ha3oBbIe AUAarpaMMbl) METAJJIOB ¢ HEOTPAaHUYCHHOM B3aMMHOM pa c-

TBOPUMOCTBIO B X KUAKOM U TBEPAOM COCTOSHHWH.

IIpakTH4eckoe 3aHATHE.

Konopa, npaBuiio peryara. CTpykTypa TBEpABIX

CIIJIaBOB.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
l. yMCTB YUTaTh ,Z[I/IanaMMBI COCTOAHUA

2. 3HaTh CTPYKTYpPY TBEPABIX PACTBPOB

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

TeKylui KOHTposib — 80 6aioB

npemMuaibHbie 0amisl — 10 6amoB

2 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU

Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO

MBI paboTHI KOHTpOJs | OayuioB

/ cpe3bl
1. Dopmbl Pegepar 5 BricTynieHne ¢ AOKIaAoOM M Npe3eHTaluedl MO MpeaBapUTEIbHO
MaTepuu 0003HaUCHHON TEMO# 5 0aJJIOB — TPaMOTHOE M3JIOKCHHUE MaTepHala,

CONPOBOXKJAIOIIEECS JEMOHCTpallMed HANISIAHOTO Marepuana ¢
OMOpOM Ha MPE3CHTALNI0, YETKUE OTBEThl HA JIOMOJHUTEIBHBIC
BONpPOCHL3-4 Oamna — 3aTpyAHHUTCIBHOE H3JIOKEHUE Marepuaa,
myTaHuIa B (pakrax, OTCYyTCTBHE HANIAHOTO Marepuana. 0 6amioB —
YTCHHUE JIOKJIaJla, OTCYTCTBHE HAISJAHOTO Marepualia, 3aTpyJHCHHS
IIPU OTBETE HA BOIIPOCHI IO TEMATUKE JOKIAA.

2. |DOmemenrtapubie | Pedepar 5 BricTymuienne ¢ MOKIaIoM W TIpe3eHTAIMeH 10 TPeIBapUTEIHHO

YACTHILBI

0003HaYCHHON TeMO# 5 0aJlJIOB — IPaMOTHOE M3JIOKCHHE MarepHalia,
COTIPOBOXKIAIOMIEECs JAEMOHCTpallell HanIAJHOTO MaTepuaia C
OTOpON Ha TPE3CHTALMI0, YEeTKHE OTBETHl Ha JOMOJHUTEIHHBIC
BOmpochl.3-4 Oamna — 3aTpymHHUTEIRHOE W3JI0KCHHE MaTepHaa,
nmyTaHuIa B (hakrax, OTCyTCTBUE HANISTHOTO MaTepuaina. 0 0ammoB —
YTeHHEe [IOKJIaJla, OTCYTCTBHE HAIISAHOTO MarepHalia, 3aTpyJHEHHS
MIPH OTBETE Ha BOIIPOCHI II0 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 10 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

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

mIKaJje.

[TepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuuoHHas cucrteMa

50-10

0 0asuIOB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Omnpoc

Tema 6. MeTon MOJNEKYISIPHBIX 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. Conocrasneanemerogos BC u MO

Tema 7. MexxMOneKyIIpHOE B3aUMOJECHCTBHE

1. Paznenenre MeXMONEKYJISIPHBIX B3aUMOJEHCTBUH MO TUIIAM
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. DIEKTPOCTAaTUYECKUE B3aUMOJCUCTBUS
. UHAyKUMOHHBIE B3aUMOJEHCTBUS

. lucnepcruoHHbIE B3aHMOJEHCTBUS

. Teopust Jle6as- Xrokkest

2
3
4
5
6. OOMeHHOE B3aMMOJICHCTBHUE
7. BonoponHasi CBs3b

8. TeopeTnueckre MOJAEIU U apaMeTpbl
9. Boma kak IUAJIEKTPUK

1

0. l'mapodoOHbIE B3aMMOACHCTBUS

Tema 9. Metanbl
1. OcoGeHHOCTH IIEKTPOHHOTO CTPOSHHUS METAJIJIOB
2. Uto Takoe pe30HaHC CBS3U?
3. TunuyHbIe KPUCTAIITUYECKUE PELUIETKH METAIIJIOB, UX OCOOEHHOCTH.

4.
Tema 11. CummeTpusi KpUCTAIIIIOB
1. KakoBbl OCHOBHBIE THIIBI KPUCTATTUNYECKUX PEIIETOK?
2. KakoBbl 0CHOBHBIE TUIIBI 1€(DEKTOB B pealbHBIX KPUCTAILIAX?
3. B uem miposiBiisieTcst Hanuuue 1e()EKTOB B peasIbHBIX KPUCTAIIAxX ?
4. UeM 0TIM4aroTCsi MPOCTPAHCTBEHHBIE IPYNIIBI 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. Kpucramisl MmeTaios
Kpucramiorpadguueckue niockocTu B KPUCTANINYECKUX PEIIETKaX METAIIOB.
Buzibl HeCOBEpPILIEHCTB peaJIbHBIX KPUCTAIIIOB
Buzpl TBepABIX pacTBOPOB METAJLIIOB. YCIIOBHSI 00pa3oBaHusl.
HuTepmeramuinyeckue coequHeHus. JJanbToHUAbI 1 OepTOIUIHIBL.

Nk -

[TpaBuiio peruara NpUMEHUTENBHO K OMHAPHBIM (ha30BBIM THarpaMMaM METaJIIOB.
Pedepar

Tema 1. ®opmbl MmaTepuun
Tembl pedeparos:
CoBpeMeHHbIE NPEJICTABICHHS O CTPYKTYPE U CBOMCTBAX 3JE€MEHTAPHBIX YACTHIL.
BrlcokoTemneparypHasi CBEpXIPOBOAUMOCTb.
Cranosnenue kBantoBoil Mmexanuku: H. bop, M. ITnank, JI. [le bpoiine, 3. pénuurep.
CranunonapHoe ypasHenue J. lllpénunrepa. Ciydaun €ero TOYHOTO pELIEHHUS.

I

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

6. DNEKTPOHHOE CTPOSHHE aTOMOB U CTPYKTypa MEPUOAMUECKON CUCTEMbI XUMHUECKUX DJIEMEHTOB
J .. MenneneeBa. DneMeHTsl ¢ HOMepaMmu oT Nel05 mo Nell8.

Tema 2. DnemeHTapHbIC YaCTHUIIBI
Tewmsl pedepatoB.
1. Onpenenenuie 3J€MEHTAPHBIX YaCTHUL], HCTOPHUS OTKPBITHSI.
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2. Ucrtopus pa3BUTHS MOHATUS «MATEPUS»
3. CoBpeMEHHBIE TPEACTABICHUS O CTPYKTYPE U CBOMCTBAX 3JIEMEHTAPHBIX YaCTHII.
4. BeicokoTemneparypHasi CBEpXIpOBOIUMOCTb.
5. AHTHBENIECTBO U AHTUMATEPHSI.
6. CrangaptHas Mozenb U 0030H Xurrca.

Tema 3. OCHOBBI KBAHTOBOW MEXaHUKH
Tewmsl pedparos:
1. Makporena 1 MUKpoYacTHLIbl. J[BOMICTBEHHAs TPUPO/Ia CBETA. 3aKOH SKBUBAJIEGHTHOCTH MAcChl U
sHepruu. Macca cBeToBoro kBanra. Bosnsl ne bpons.
2. KBanroBas mexanuka u ypaBHenue lllpeaunrepa. KBantoBomexannueckoe 0ObsICHEHUE CTPOCHUS
aTOMOB.

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

4. KBaHTOBOMEXaHMYECKOE OOBSICHEHHE CTPOSHUS aTOMa BOJIOPO/IA.

5. Omnprtel Tepna-I'epnaxa

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

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

Tema 4. YpaBuenue lpenunrepa

1. KBanToBas mexanuka u ypasaenue lllpenunrepa. KBanroBomexannueckoe 00bsCHEHUE CTPOCHUS
aTOMOB.

2. Pemenue ypasaenus Lllpeaunrepa i OXHOMEPHOIO IMOTEHIUAIBHOTO SIIKMKA. TpeXMepHbIi
NOTEHIIMAIbHBIN SAIUK.

3. KBanToBOMexanuueckoe 00bsICHEHHE CTPOSHHSI aTOMa BOJOPOAA.

4. MHOro3J€KTPOHHBIE ATOMBI.

5. Hctopus pa3sButHs NpeACTaBICHUN O XUMHYECKON CBA3U U BAJICHTHOCTH.

6. Kiaccuueckast TeOpHst XMMHUYECKOTO CTPOCHMSI U KBAHTOBAsI MEXaHHUKA.

Mopneinb MOJIEKYIbI KaK €IMHOW TUHAMUYECKOW CUCTEMBI U3 SAEP U JIEKTPOHOB

Tema 13. TBepaple pacTBOpPBI METAIIIOB
1. TBepnplil pacTBOp, 00pa30BaHHBIN MebI0 U HUKeNeM, coaepkut 20 % Cu. Haiitu aTOMHBIN IPOLIEHT
HUKEJIS B CIUIaBE, €CIIM MOJIIPHBIE MacChl MEIM M HUKEJIS PaBHBI COOTBETCTBEHHO 63,54 1 58,71 r/MoIb.
2. Nmerotcs aBa TBEpABIX pacTBOPA, COCTOAIIMX M3 Meau U Hukens. B nepsom 10 mace. % Cu, Bo
BTOpOM - 20 Macc. %. KakoBo oTHOIIIEHHE B ATOMHBIX IPOIIEHTaX (MOJBHBIX JI0JIAX) HUKEJS U MEU B 3TUX
TBEPABIX pacTBOpax? MoJsipHbIE MacChl MEIM M HUKEJIS MPUHATH PAaBHBIMU COOTBETCTBEHHO 63,54 1 58,71
I/MOJIb.
3. TpexKOMITOHEHTHBIN TBEP/BII pacTBOP COAEPKHUT, Macc. %: Mmeau — 20, HuKenst — 58, ocTajabHOE -
HEU3BECTHBIN TpeTHil MeTaul. HalTi aTOMHYIO JI0JTI0 TPEThEro KOMIIOHEHTA B CIIaBe (TBEPIOM PacTBOPE).
MO’KHO JI1 HalTH €r0 MOJIIpHYI0 Maccy? MossipHbIe MacChl MEIM U HUKEIIS (T/MOJIb) IPUHATH PAaBHBIMHU
COOTBETCTBEHHO 63,54 u 58,71.
4. JI71st METaIOB CBS3b MEXIY aTOMHBIM 00BEMOM p U BeTUIUHOM 10, XapakTepu3yromiei
CTaI[MIOHAPHOE COCTOSTHUE MEXKIY aTOMaMH B KPUCTAJUIMYECKON pelieTKe, MOAYHNHAETCS 3aBUCHUMOCTH
p = 4/3nr03.
5. Paccuurars BenuuuHbl 10 11 MEAM U YpaHa, €CIU UX IJIOTHOCTH paBHBI 8,9 u 18,3 r/cm3. OTBeTHI
MIPUBECTH B HM.

Tema 14. UaTepmeTamiusl
1. Tumnsl cBSA3U, XapaKTEpHBIE ISl HHTEPMETAJUINI0B
2. CocTaB UHTEPMETATUIUIOB



3. Buzabl uHTEpMETAIIUIOB

4. JlanbTOHUIBI, OEPTOILTUIBI

5. CTpykTypa JalbTOHUAOB U OEPTOILTUIOB

6. DNEeKTpOHHAs] KOHIIEHTPALUsI THTEPMETAIITAIOB

PCUICHUE 3a1a4

Tewma 8. [TomynpoBoaHUKH
I. OLEHUTD BEJIMYMHY CPEIHEN CKOPOCTU YHOPSAJOUYEHHOTO ABUKECHUS 3JIEKTPOHOB B MEIHOM
MIPOBOJIHUKE, CUUTASI, UTO YUCIIO CBOOOTHBIX JCKTPOHOB COBIAJACT C YHCIOM OHO3APSTHBIX KATHOHOB
MEH, IPU IIJIOTHOCTH TOKa B HEM paBHOU 10 Aemm-2.
2. Mooxet 1 BemectBo A, BennunHa dix/dT koTtoporo Gosbiie Hys1, ObITH qudNIeKTpUKOM? OTBET
000CHOBATb.
3. MooxeT 1 OBITh COOCTBEHHBIM TTOYNPOBOAHUKOM coeanHeHue Tumna AIIIBV? Tlpusectn mpumepsl
TaKHX MOJYNPOBOAHUKOB, €CJIM OHU BO3MOKHBI.
4. MoeT 1 OBITh TOTYTPOBOTHUKOM C COOCTBEHHOM TPOBOAMMOCTBIO coeauHenue tuna AIIBV?
[IpuBecTH npumMepsl TAaKUX MPOBOAHUKOB, €CJIM OHU BO3MOKHBI.

Tema 10. MeTamnnuyeckas CBSI3b
1. Wcxonst u3 3IEeKTPOHHOTO CTPOSHHUS aTOMOB HATPHS U XJIOPa, OOBICHUTH MPUYUHY TOTO, YTO
TBepJasi TOBapEHHAS COJIb SBJISETCS TUIICKTPUKOM, a €€ BOJHBIN paCTBOP — MPOBOJHUKOM AJICKTPHUIECKOTO
toka Il pona.

2. B kpemHME uMeeTcst IpUMeCh almOMUHNA. bynieT 1 Takoi mpoBOAHUK 001a1aTh MPUMECHON
npoBoauMocThio? Ecnu aa, To Kakoil TN MpoBOIUMOCTH OyieT UMETh MECTO?

3. Yem oTnmyaercs JOHOPHas IPUMECH B MOIYIIPOBOIHUKE OT akLenTopHoi? Kak cka3piBaeTcs Ha
THUIIE TPOBOJUMOCTH IOYTIPOBOTHIKA 3aMEHA aKIETOPHON MPUMECH Ha TOHOPHYI0? OTBET 000CHOBATD.
4. Kaxoil npumechto, JOHOPHOH 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.

Tewma 15. [IluarpaMmbl COCTOSAHUS

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

TecTupoBanme

Tema 5. DIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX JIEMEHTOBY

1. M30TONBI XUMHYECKOTI0 31eMEHTa Pa3InyaloTCs:
(1) 10 YUCITy HEUTPOHOB;

(2) I10 YHUCITy BaJICHTHBIX 3JIEKTPOHOB;

3) 10 YHCITy TIPOTOHOB.

2. ATOM 351eMeHTa HaTpust Na coCcTOuT:

(1) u3 11 npotroHoB, 12 HEUTPOHOB U 12 ANEKTPOHOB;
(2) 13 23 NpoTOHOB, 11 HEHTPOHOB U 23 ANEKTPOHOB;
3) u3 11 npotoHoB, 12 HEHTPOHOB U 11 ANIEKTPOHOB.
3. CoriacHo NPUHATOMY B HACTosilIlee BpeMs Olpe/ieJieHuIo, 1 a.e.M. COOTBETCTBYeT:
(1 1/12 maccer aroma u3orona 12C,

(2) Macce aToMa BOJOPOAa;

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



4.

IIpun onmHakoBBIX TeMmeparype W AaBjJeHuHM 1 1 rasoodpasHoro kucjaopoga u 1 J

ra3o00pa3Horo Bo0poaa HMEIOT PaBHbIE

(1
)
3)
5.

(1
2
3)
6.

(1
)
3)
7.

(1
)
3)
8.

(1
)
3)
9.

(1
)
3)

MaccChl;
IJIOTHOCTH,
YUCJIO MOJIEKYII.
Crenenn okuciaenus ¢pocdopa B Ba2P207 cocrasiasier
-5;
+5;
+ 3.
Yncs10 KaKMX 3J1eMEHTAPHBIX YACTHI SIBJISIETCS ONpPeAeJSINM ISl NOHATHS ""'m3oTom' :
IIPOTOHEI;
HEUTPOHBI;
DJIEKTPOHEL.
Yucs10 KAaKMX 3JIeMEHTAPHBIX YACTHI SIBJISIETCS ONPeAeJIAI0IINM IJIsl NOHATHS ""MoH"":
IIPOTOHEI;
HEUTPOHBI,
DJIEKTPOHEL.
MakcumaabHOe YUCJI0 JIEKTPOHOB, KOTOPbIe MOTYT 3aHUMATh 2P-NI0lypPOBEHb, PABHO:
3;
6;
8.
Kakue u3 nepeyucjieHHbIX 0003HAYeHNH opOuUTAJIeii He BEePHbI:
2s, 4p;
2p, 3d;
Ip, 2d.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTMHE IPOBOAUTCS B hopMe 3aueTa

~N N L kW N =

Tunosbie Bonpocekl 3auera (I1K-5)

. CTpyKTypa 2JIeMEHTapHbIX YaCTHII.

. IlonsipHas cucrema KOOpAUHAT.

. CTpoeHune aToMa, CIIUH 3JIEKTPOHA.

. MoHHas cBA3b.

. Metroxg MO. I'oMosiiepHbIE MOJIEKYJIBI.

. BemectBo kak popma matepun.

. OCHOBBI KBaHTOBOI MexaHUKH. YpaBHeHue [Inanka, [lIpegunrepa.

Tunosble 3aganusa 1 3adera (IIK-5)

1. Kakue ObIBarOT BHIBI COOCTBEHHOH MPOBOJUMOCTH y TTOIYIPOBOTHUKOB.

2. Kak BnusieT Hamu4re BOJOPOIHOM CBSA3U Ha (PU3HKO-XUMHUYECKHUE XapaKTEPUCTHKN

BCIICCTB.

3. B ueMm cyTtb MeToga MO?

4. Yto TaKoe BETHOCTh KBAPKOB M B YEM €€ 0COOCHOCTH?

5. Pemienue ypaBuenus llpenunrepa a5 yacTUibl B OAHOMEPHOM MOTEHIIMATBHOM

SIIIIUKE.
6. ITo3uTpoH.
7. Buzibl OpHEHTALIMOHHOTO B3aUMOJICUCTBHS.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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JleckpunTopsl (YpOBHH) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

ITK-5 JIeMOHCTpHUpPYET BBICOKHH YpPOBEHb 3HAHHUS COBPEMEHHBIX TEOPHMA
CTPOCHHUSI BEIIECTBA W CIMOCOOOB HMX IMPHUMEHEHHsS ISl PEIICHUS
TEOPETHYECKUX U MPAKTHUECKUX 3a]1a4d B JIIOOBIX 00IACTIX XUMUH.
OTBeT NOCTPOEH JIOTUYHO, MaTepHall H3JIaraeTcs YETKO,

SICHO, XOPOIIINM SI3BIKOM, apTyMEHTHPOBAHO

«3a4TEHOY
(50 - 100 6amoB)

«HE 3aYTCHOY IK-5 He 3HaeT coBpeMeHHBIX TEOpUI CTPOCHHUS BEIIECTBA U CIIOCOOOB UX
(0 - 49 6amnos) MIPUMEHCHHS TS PEIICHUS TEOPETHUECKHUX M MPAKTHYECKHX 3a/1a4.

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CaMOCTOSTEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCHUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccruoHabHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOThI, IO TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMOH CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoxkeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIBbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKaTh
OTBEThl HAa Kbl TMOCTaBIECHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHQOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCMOJIb3yeMOl Hay4yHOH JHUTepaTyphl.
KoncniekTr MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);
- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJIHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;
- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Burnoposuu B.U., [pirankosa JI.E., Ecuna M.H., lllens H.B., YpsaaukoB A.A. CTpoeHue BemiecTsa :
yueb. mocobwue. - Tamb6oB: MU3a-o [lepmuna P.B., 2017. - 236 c.

2. bacanaeB FO. M. Kpucramnodusuka u kpuctayioxumus : yuebnoe nocoodue. - Kemeposo: KemepoBckuit

rocynapcTBeHHbI yHuBepcutet, 2014. - 403 c. - Tekct : snektponHsii // OBC «YHUBepcuTeTCKas
oubmuoTeka onnaite» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=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.



