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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[TIK-5 CriocobGeH mpoBoaAUTh paboTHI IO 00PaOOTKE M aHAIM3Y HAYYHO-TEXHUUYECKON HH(MOPMAIIMH U PE3YIIBT:

1.2 Tumnsl 3a1a4 mpodheCCHOHATBEHON ACATENHHOCTH, K KOTOPBIM TOTOBSTCS 00OyJaromuecs B paMKax OCBOCHH
- OpraHU3alMOHHO-YIIPABICHYECKUN
- TEXHOJIOTUYECKUI

1.3 JlucuuruinHa OpHEHTHUPOBAaHA HaA TOJATOTOBKY OOydYaromuxcs K MpodeCCHOHATBHON JIESITeIBHOCT
XUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3ALUU CYHIECTBYIOIIUX U pa3paOOTKH HOBBI
MOJTyYEHUsl U aHaju3a MPOAYKLHHU, B cepe KOHTPOJIS KadecTBa ChIPhs, MOIy(HadpHUKaToB M TOTOBOM Mpoa
ceprudukanmu nponykiun), 40 CkBO3HBIE BHABI NMPO(PECCHOHATHHOW NEATEIHHOCTH B TMPOMBIIIICHHOC
OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPEHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOIO Ha3HAu€HUs, B
TEXHUYECKOTO KOHTPOJISI KaueCcTBa MPOAYKIIUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O60011eHHBIE TPYIOBEIE
Kon 1 HaumeHOBaHMe

HKIIUY / TPYHAOBEIC
$yHKEHH / Tp yz[OBLIe xomnerennuu GI'OC
Y HHI;I Y BO, HeoOxonumoi a4
(dhopMupoBaHus WNHaukaTtophl TOCTHKEHUS KOMITETSHITUI
npodeccroHabHBIC
o TPYIOBOTO HIIH
neiicTBus (Ipu
npo¢eCCHOHATBLHOTO
HAJTAIAH N
JeHCTBHS
npodcrangapTa)
- C/02.6 YnpaBneHue [TIK-5 Cnocoben 3HaeT 3aKOHBI obmmeit u XUMAYECKOU
pe3yibratamMmu MPOBOAMUTE PAOOTEHI 110 TEPMOJIMHAMHUKH, DIICKTPOXUMHHU, KHHETUKU H

HAy4YHO-UCCIIEIOBATEIhC
KHX U
OIIBITHO-KOHCTPYKTOPC
KHuX padboT

00paboTKe 1 aHATU3Y
Hay4YHO-TEXHUYECKOU
nHpOpMaITIH 1
pe3yIBTaToOB

Karajn3a, MOBEPXHOCTHBIX SIBICHUN U afCcOpOIIH

HCCIeIOBaHNHI

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

IIK-5 Cnocoben mpoBomuTh pabOTHI MO 00pabOTKEe M aHAIM3Y HAYYHO-TEXHUYECKOU
HUCCIIeqOBaHUN

Ne HanmenoBanmne
/1 JYCLIAILINH,
ONPEACIIAIOIINX Ounas

MEXIUCLUITTINHAD (cemectp)
HEIE CBS3U 51618

®opma
o0yueHus

1 [AnantanuonHas +
JTUCIUTITAHA JTS
WHBAJIHIOB U JIHII C
OB3 "Teopus
pactBopoB"

2 |Konnonnnas +
XAMUS

3 (Heopranuueckuit +
CUHTE3

4 ([TpemmummoMHas +
NpaKTHKA

5 |TIpoMsInieHHas +
JKOJIOTHUS




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

Jucuunnuna «CTpoeHHe BEeIecTBa» OTHOCUTCS K 4acTH, (GopMHUpyeMoil ydacTHUKaMU 00pa30BaTEIbHbIX (

HamnpasyieHuto moArotoBku 04.03.01 - Xumus.

Jucuunnuna « CTpoeHHe BELECTBa) U3ydaercs B 5, 6, 7 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM qucHMIUTHHEL: 12 3.€.
Ounas: 12 3.e.

Bun yue6HO# paboThI Qunaz |
(Bcero 4acos|
O0mas Tpy10€éMKOCTb JMCIHUIITHHBI 432

KonTaktHas pabora 284
Jlexuuu (Jlexummn) 142
[Tpaktuueckue (IIpakr. pab.) 142
CamocrostenbHas pabota (CP) 112
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

Ne HasBanue pasnena/rl Bun yueOHoi @OpMBI TEKYIIETO KO
TEeMBI paboThI, yac.
Jlex IIpay CP
uu | T
pao.
O] 0| O
5 cemecTp
1 ®dopmbl MaTepun 6 | 6 | 4 Pedepar
2 DOnemeHTapHbie yacTy 6 | 6 | 4 Pedepar
3 OCHOBBI KBaHTOBOM g | 8| 4 Pedepar
MEXaHUKH
4 VYpauenue llpenuny 8 | 8 | 4 Pedepar
5 DJIEKTPOHHOE CTPOEH TectupoBanue
aTOMOB XMMHYECKUX [ & 8 | 4
AIIEMEHTOBY
6 HNonHas cBs3b 8| 8] 6 TectupoBanue
7 Metoa MoONeKyIsIpHb) Omnpoc
opOuTanei 81816
8 MemMonernﬂpHoe 3 3 6 Omnpoc
B3alMO/ICHCTBHE
9 Bonoponnas cBsizb 8 8 6 KOJUTOKBUYM
6 cemecTp
10 [TonynpoBogHUKH 4 14| 2 pelieHune 3aaa4
11 [IpoBogMMOCTH ) ) ) pelIeHue 3a1a4
MOy TIPOBOJTHIKOB
12 XuMH4eckas CBI3b B ) ) ) pelIeHue 3a1a4
MOy POBOHUKAX
13 Mertanibl 2 12| 2 Ompoc
14 Mertamnnueckas cBs13| 2 2 2 pelieHune 3aaa4




15 Cummerpus kpuctan] 2 | 2 | 2 Omnpoc

16 Kpucramnet metamno] 2 | 2 | 2 Omnpoc

17 DNEeKTPOHHOE CTPOEH ) KOJIJIOKBUYM
METaJJIOB

18 TBepable pacTBOpEI >l 2| 2 Pedepar
METaJJIOB

19  |MaTepmeTannuabl 4 | 4| 2 Pedepar

20 Huarpammsbl coctosi| 4 | 4 | 2 pelieHune 3a1a4

21 CrpykrypacmiasoB | 4 | 4 | 2 peleHue 3a1aq

22 Hanoctpykrypuposa 4l al o Pedepar
BElIECTBA

23 HanoctpykrypHbie 4l 2|2 pelieHune 3aaa4
oOpazoBaHUs

7 cemecTp

24 OcHoBBI TectupoBanue
peHTreHoCTpyKTYpHd 8 | 2 | 2
aHaJn3a

25 OcobeHHOCTH XUMUY| TectupoBanue
B3alMOJIENCTBYS B 8 2 4
KpHUCTaiax

26 Kpucrannoxumuuecy 6| 21 4 TectupoBanue
SBJICHUS

27 CuMMeTpus KpHUcTail Tectuposanue;
Cucremaruka BUJIOB | - 4 | 4 | camocrodaTenbHas p4
CUMMETPUHU

28 ®opMBI KpUCTALIAYG 4| 4 TecTtupoBanue;
MHOTOTPaHHUKOB CaMOCTOSITENIbHAS P4

29 [IpoexkTupoBanue i 4 | 4 |camocTosTenbHAA P2y
KpHUCTAJJIOB TectupoBanue; Ko

30 Kpucrannuueckas CaMOCTOATENbHAA pal
pemerka. AToMHas T¢ - 4 1 4 TectupoBanue
®denoposa.

31 Teopust mnoTHeHIINX 4 | 4 |caMocrosTenbHas paj
LIapOBBIX YNIAKOBOK (| TectupoBanue

32 Kpucrannoxumms CaMOCTOSTEIIbHAS pal
HEOPraHUYeCKUX - 4 | 2 TectupoBanue
COCIMHECHUI

33 3aBUCUMOCTD (PU3HUUY TectupoBanue
CBOWMCTB KpuctayuioB| 6 [ 4 | 4
CTPYKTYPBI

34  |’Kunkue kpucrtamisl | 6 - 4 |TectupoBaHue; KO

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

Ucropust pa3Butus noustus «Marepus». @opMbl CyIIECTBOBAHUS MATEPUU BEIIECTBO U TOJIE.
Bupl moneBoit hopmbl MaTepu.
IIpakTH4eckoe 3aHATHE.
JleTanpHBIN pa300p BUIOB CYIIECTBOBAHMSI MOJICH M MaTEpPHUH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh BUABI MaTEPUU
2. 3HaTh BUJIBI TIOJICH



Tema 2. duementapublie yactuubl (ITK-5)
Jlekumus.
CoBpeMeHHBIE IPENICTABICHUS O CTPYKTYPE 3JEMEHTAPHBIX YacTULl. [[pOTOHBI, HEUTPOHBI, M €-
30HBI, KBAPKU. YCIIOBHS CYIIECTBOBAHUS KBAPKOB, 3apsi, IIBETHOCTE. (U --, d --, S --, ¥ C KBapKH).
[To3uTpon u no3utponuii. CBOKMCTBA TO3UTPOH OB.
IIpakTH4Yeckoe 3aHATHE.

VYpaBHeHHUsI SIEPHOTO paciiajia, ypaBHEHUs peaKkiuii MO3UTPOHA € TaJIOTeHaMU, OCTPBOA CTAOMIIBHOCTH 3JIEM!
HOMEpPOM

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3HaTh CTPYKTYpY 2JIEMEHTAPHbBIX YACTHI]
2. 3HaTh CBOMCTBA O3UTPOHA

Tema 3. OcHoBbl kBaHTOBOI Mexanuku (ITK-5)

Jlekumus.
Havasa kBanToBoit Mmexanuku. Paboter M. I1nanka, JI.ne bpoitns, nBoicTBeHHast mpuposa GoT o-
H OB.

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

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3HaTh B UYEM CyTh ABOMCTBEHHOUN MPUPOJIbI STIEMEHTAPHBIX YaCTHII.

Tema 4. YpaBuenne Ilpenunrepa (IIK-5)
Jlexknus.
VYpasuenue O.llIpeaunrepa. Ero pemenne ais 4acTulibl B OTHOMEPHOM ITOTEHLIMATIBHOM SILIMKE,
IUIA aTOMa BOAOPOAA, U MOJIEKYJIIPHOTO MOHA BOJOPO/A, YACTHUIIBI B TPEXMEPHOM IIOTEHIL H-
aJIbHOM SIILIUKE.
IIpakTnyeckoe 3ansATHE.
Marpuunslii BapuaHT ypasHeHus 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 XUMHYECKHUX 3JIEMEHTOB, KBAHTOBBIE YHCIIA, KIIPOBAID» AIIEKTPOHA. ATOMHBIE
opburanu
IIpakTnyeckoe 3ansATHE.
Oco0OeHHOCTH CTPOCHUSI AaTOMOB XUMHUYECKUX AJIEMEHTOB, KBAHTOBBIC YHCIIA, MX (DU3HUECKHI CMBICIT
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3HaTh CTPOEHHE aTOMOB XUMUYECKHUX JIEMEHTOB
2. 3HaTh KBAaHTOBEIC YHClIa

Tema 6. Honnas cBazp (IIK-5)
Jlekuus.
[Tpupoaa nonno# cBs3u. KymoHoBCKast cTraOun3ams
IIpakTH4eckoe 3aHATHE.
DHeprus HOHHOTO B3aUMOJICHCTBUS, SHEPTUs HOHU3AIMH, (G (EKTUBHBIN paguyc sapa.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.



1. 3Hare pupoxy 00pa30BaHUS HOHHOU CBSI3U

Tema 7. Meton MostekyasspHbix opouTadeii (IIK-5)

Jlexknus.
Meton MonekynsipabIx opouTaneit. HegocraTtku meTona BaneHTHBIX cBs3eil. Metog MO B 11 u-
HEWHON KOMOWHAIIMKA aTOMHBIX OpOUTAIe. DHEPreTHKa O/l HO M TPEXAJIEKTPOHHBIX CBA3EH B T O-
MO U IeTEepOsAIEPHBIX MOJIEKYJIaX U MOHAX.

IIpakTnyeckoe 3aHsATHE.
I'padmueckoe n3o0pakeHHE TOMO- U TeTepOaAepHBIX MoJieKy1 MeTogom MO JIKAO

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3HaTh TEOPHIO MOJIEKYJISIPHBIX OpOUTAaei
2. YMeTh rpaduuecku HHTepIpeTupoBars MeToa MO Asis CIOKHBIX BEHIECTB

Tema 8. Mexkmosiexyasipaoe Bzanmopaeiicreue (ITK-5)

Jlekumus.
[Ipupona mexMONeKyIIpHOTO B3auMoAeHcTBrA. OpUEeHTalMOHHOE, HHAYKIIMOHHOE U JUCIIE P-
CHOHHOE B3aMMOJICHCTBHUE.

IIpakTnyeckoe 3ansATHE.
B3aumoneiictBue orTankuBanus. JluMepbl, 3KCUMEPHI.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. 3HaTh BUIBI MEXMOJIEKYISIPHOTO B3aUMOAECHCTBUS

Tema 9. Bonopoanas cBs3b (IIK-5)

Jlexknus.

BonoponHas cBs3b. BHyTpu MexmonekyisipHas H cBs3b, ee sHeprus u npupoga. Xapaxkrep
IIpakTn4yeckoe 3ansATHE.

CBsI3b, €€ DHEPIus U Ipupona. Xapakrep BiusHusA H cBA3M Ha CBOMCTBA BEIIECTB.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. 3nare pupoxy 00pazoBaHUSI BOJOPOJHON CBS3H

2. 3HaThb BIUSHUE BOAOPOAHOM CBSI3U HA (PU3NKO-XMMHUECKHE CBOMCTBA BEIIECTBA

Tema 10. IHonynposoguuku (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 11. IlpoBoaumocTs noaynposoaHukos (IIK-5)
Jlexknus.
CoOcTBeHHas: U IPUMECHAsI IPOBOAMMOCTb MOTYIIPOBOTHHUKOB. [Iprposa n
IIpakTnyeckoe 3ansATHE.
IIPUMECHAsI IPOBOJAUMOCTD ITOIYIIPOBOJHUKOB. IIprpona n ¥ p mpoBOAUMOCTH.
Hx ocobenHocTH 1 IMIyTHU UCIIOJIb30BAaHUAA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3HaTh BUIBI U MEXaHU3MbI IPOBOAMMOCTH B MOJIYIIPOBOJAHUKAX.



Tema 12. Xumndeckas cBsi3b B mojynposoanukax (ITK-5)
Jlexknus.
XuMHYECKas CBSA3b B MOJIyIIPOBOJHUKAX. BinsiHUE Ha HEE AIEKTPOHHOIO CTPOEHMSI aTOMOB TP U- IPUMECH.
IIpakTnyeckoe 3ansATHE.
OnemenrtapHeie AIIIBV nonynpoBogHuky.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. 3HaTh BUBI OTYIPOBOJHUKOB

Tema 13. Metasuibl (IIK-5)
Jleknus.

OOmme mnpexacraBieHus. THUNWYHBIE CTPYKTYpbl MeTasio B (KyOMueckas, rpaHe H OOBEMHOLECH
IUIOTHOYTIakoBaHHast). KoopauHaoHHble yncia.

IIpakTH4eckoe 3aHATHE.

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

1. 3HaTh BUIBI CTPYKTYPHI METAILJIOB

Tema 14. Metainueckas cBasb (ITIK-5)

Jlekumus.

[Ipupona metannuyeckou cBs3u. Pe3oHaHC CBA3M.
IIpakTH4Yeckoe 3aHATHE.

DHeprus HOHU3aLKH, pacyeT NapaMeTpPOB KPUCTAIUNINYECKON PEIIETKH MeTalla
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3HaTh NpUpPOAY METATUTMYECKOMN CBSI3U

2. 3HaTb MOHATHE PE30OHAHC CBA3U

Tema 15. Cummetpus kpucraios (ITIK-5)
Jlexknus.
OCHOBHbBIE XapaKTEPUCTUKHU M HIIEMEHTbI CHMMETPUH KpUCTAIIOB MeTayutoB. ['panun: {100}, {110}, {111}
IIpakTnyeckoe 3aHsATHE.
Paz60p 0CHOBHBIX BUI0B CHMMETPHUU KPHCTAJIIOB
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3HaTh BUIBI CHMMETPUH KPUCTAIIIOB
2. 3HaTh TUIIBI TpaHEN

Tema 16. Kpucraaiasl metasuion (ITIK-5)

Jlekumus.
PeanbHble kKpucTamisl MeTaioB. Buabl HECOBEIIEHCTB (TOUEUHbIE, KpaeBble U BUHTOBBIE U C-
JIOKAIIMH).

IIpakTnyeckoe 3aHsATHE.
HecoBepiiencTsa peanbHbIX KpUCTAIIIOB. TOYEYHBIE, KPAEBBIE.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. 3HaTh TUIBI HECOBEPLIEHCTB
2. 3HaTh BIUSHUE HECOBEPIICHCTB B XUMUYECKHX CBOMCTBAX KPUCTAJIIOB

Tema 17. danekrponnoe crpoeHue metaios (ITIK-5)
Jlekumus.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHSI METAJUIOB B MO3UIIMN KBAHTOBOMEXaHMUECKHUX (KBaHT O-
BOXMMHYECKHUX) MPEICTABICHUH.
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IIpakTH4Yeckoe 3aHATHE.
DJIIEKTPOHHAS MJIOTHOCTh METAJIOB M CIIJIAaBOB
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
YMeTh aHaU3UPOBATh IEKTPOHHOE CTPOCHUE METAJIIIOB

Tema 18. Teepabie pacTBopbl MeTaslioB (IIK-5)
Jlexnus.
TBep/ble pacTBOPBI METAJUIOB 3aMEILICHHSI, BHEIPEHUSI, BBIYMTAHUS. YCIOBHsI 00pa30BaHusl.
IIpakTH4Yeckoe 3aHATHE.
Bunel TBEpABIX pacTBOPOB, IPUMEPHI TBEPABIX PACTBOPOB B IPPMBIIIJICHHOCTH
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh onpezneneHne TBEPABIX PACTBOPOB
2. 3HaTh BU/BI TBEPIBIX PACTBOPOB

Tema 19. Uutepmerannuasi (ITK-5)
Jlexknus.
NuTtepmerammueckue coenuHenus.OnpeneneHue, IpuMeHEHUE, CBOIICTBA
IIpakTnyeckoe 3ansATHE.
HpI/IMeHeHI/Ie HHTCPMCTAJUINAOB B IIPOMBINIJICHHOCTH
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3HaTb MPUMCHCHUC NHTCPMCTAJUIMAOB B IPOMBINIJICHHOCTH

Tema 20. Juarpammsl coctossauns (ITK-5)

Jlexknus.
Juarpammbl cocTosiHUS ((ha3oBbIe AUAarpaMMbl) METAJJIOB ¢ HEOTPAaHUYCHHOM B3aMMHOM pa c-
TBOPUMOCTBIO B KUAKOM M TBEPIOM COCTOSHHUHU.

IIpakTH4Yeckoe 3aHATHE.
Konona, npaBuso peryara. CTpykTypa TBEpIbIX
CILIaBOB.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. YMeTh unTaTh 1UarpaMMbl COCTOSHUS
2. 3HaTh CTPYKTYpY TBEPABIX PACTBPOB

Tema 21. Ctpykrypa ciiiaBoB (IIK-5)
Jlekumus.
JlnarpaMMbl COCTOSIHHSI METAJJIOB C HEOTPAHUYEHHOM pacTBOPUMOCTBIO B KHMJIKOM COCTOSIHUU U
a0CONIFOTHOI HEPACTBOPUMOCTHIO B TBEPIOM COCTOSTHHH.
IIpakTnyeckoe 3aHsATHE.

JlnarpaMMbl COCTOSIHHSI METAJIOB ¢ HEOTPAHUYEHHOM B3aUMHON PACTBOPUMOCTBIO B KUIKOM COCTOSIHUM U O
TBEpJIOM cOCTOsIHUU. CTpyKTypa TaKUX CIUIABOB: JO3BTEKTUUYECKOTO, IBTEKTHUECKOTO, 3a9BTEKTUYECKOTO.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. YMeTh unuTaTh qUarpaMMbl COCTOSTHHS
2. 3HaTh CTPYKTYpY TBEPABIX PaCTBPOB

Tema 22. HanocTpykrypupoBanHnbie Bemectsa (IIK-5)
Jlexknus.
HcTopust OTKp BITHS HAHOCTPYKTYPHUPOBAHHBIX MaTepHraioB. [IpoGieMbl HCHOIb30BaHUS HAHOM a-
TEpUaIOB B XUMUYECKHUX U MH)KEHEPHBIX MpoLeccax. YIIEpOIHble HAHOCTPYKTYpUPOBaHHBIE
Marepuasbl.



IIpakTH4Yeckoe 3aHATHE.

Hanoaddexr, uctopust otkpsiThs, Kiiaccudukanus HaHOIDPEeKToB
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3HaTh onpeseNeHne HAHOCOCTOSTHUS BEIIECTBA

2. [lonydeHue yriepoaHbIX HAHOTPYOOK

Tema 23. HanocTpykrypHble o0pasoBanus (IIK-5)
Jlexknus.
Pannue uccnenoBanus TEPMOIMHAMUIECKUX 3aKOHOMEPHOCTEH HAHOCTPYKTYPHUPOBAHHBIX 00pa30BaHUM.
IIpakTn4yeckoe 3ansATHE.
1-e HauaI0 TEPMOIUHAMUKY IPUMEHUTEIHHO K HAHOCTPYKTYPHUPOBAHHBIM 00Pa30BAHHSIM.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. 3HaTh onpezeneHre HAHOCOCTOSTHUS BEILIECTBA
2. IlonyueHue yriepoIHbIX HAHOTPYOOK

Tema 24. OcHOBBI peHTreHOCTPYKTYpHOro anajau3a (I1K-5)
Jlekumus.

[TepBrie onpeneneHusi CTPYKTyp KpucTaiioB. Cxema onbITOB bperos. OTpake-HHEe peHTI€HOBCKUX JIyden
VYpaBuenue bperra-Bynbda. MeXmIockocTHbIE pacCTOSHUS AJI IpocTol Kyomdeckoit pemetku, ['TIK u (
pemieTka. YCIoBUE OTpa)keHUs Jyded oT AudpakmuoH-HOW pemeTkd. Judpakius peHTIeHOBCKUX JTyden
KOHYCBI, CO3/1aBaéMbIe aTOMHBIM psiioM. J[udpakimonHas KapTHHa, cO3/laBaeMasi aTOMHOM CETKOH. YpaBHE
napaMeTpoB U TUIA peleTKu. MeTtof BpaieHus. BO3HUKHOBEHHE PEHTT€HOTPAMMBbI BPAILIEHUSI.

IIpakTn4yeckoe 3ansATHE.
Meron Jlays. Meronuka onpeneneHus MpOCTPAHCTBEHHBIX IPYIIIT CHMMETPUU U IIOJIOKEHUS aTOMOB B KPUCT
BUHTOBBIX OCEH, BHI3BIBAIOIINX 3aKOHOMEPHOE MoracaHue orpaxxeHuil. OTpaxkeHne peHTI€HOBCKUX JIy4el o1
pELIeTKH.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Pa3zBuTHE peHTIeHO-CTPYKTYPHOTO aHAIN3A.
2. HpI/IMeHeHI/IG OMIIUPHUYICCKUX IMPAaBUJI K TPAKTOBKE KPUCTAJUIMICCKHUX CTPYKTYP IIPOCTLIX BCUICCTB U 6I/IHa]

Tema 25. Oco0eHHOCTH XUMHYEeCKOro B3anmoaeicTeus B kpucraiax (IIK-5)

Jlekuus.
MeTton n300pakeHUs KPUCTAIUIMYECKUX CTPYKTYP IIapaMH pa3HbIX pa3MepoB. [ OMo- U reTepoecMuIecKue
YCTOMYMBOCTH KPUCTAUIU-YECKUX CTPYKTyp. OmnpeneneHue npeaena yCTOMYMBOCTA CTPYKTYP C KOOPIHH:
npejena yCTOMYMBOCTA CTPYKTYP ¢ KOOPAMHAIIMOHHBIM YUCIOM 8. DHEpP-THs PEIIETKA HOHHOTO KPUCTaILI
KanycTuHckoro mjisi pac-yera SHEPruu PEIIeTKH MOHHOTO Kpuctauia. CTpyKTypa MpOCTBIX BELIECTB C
OMm-Po3zepu.

IIpakTnyeckoe 3ansATHE.
Kpucramimdyeckue cTpyKTypbl OMHApHBIX U O0JIee CIOKHBIX XMMUYECKUX COSAMHEHUI ¢ KOBAaJICHTHOU CBSI3b
3ommepodenbaa. [Tpasuno [Mupcona. Dueprus pemeTku KpuctamuioB ¢ Ban-nep-BaanbcoBoii cBs3bio. Bomope

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. MCTaJ'IJ'IBI, MOJYIIPOBOAHUKH U U30JISITOPBI C TOUYKU 3PCHUS 30HHOU TCOPUH.
2. PaCH_IGHJIeHI/Ie BAJICHTHOT'O SHCPICTUYCCKOTO YPOBHSA HICIIOYHOIO METAJIA TIPH pa3-JIMYHOM YHUCJIC B3aNMO,
3. CxemMa BO3HUKHOBEHHUS U MEPCKPBIBAHUS SHECPICTUUCCKHUX 30H B KPUCTAJJIC HATPUS B 3dBUCUMOCTHU OT MCX
TETIOTPOBOTHOCTh METAJLJIOB.
4. Bo3HUKHOBEHME OHCPICTUYCCKUX 30H B KPECMHHUU U 30HHAA CTPYKTYpa KPECMHUS. I_HI/I—pI/IHa 3anpemeHHof/'I
MOJYIIPOBOAHUKOBOI'O COCTOSSHHA BCUICCTBA.

5. 9H€pFI/I$I AKTUBAIIUU ITPOBOAUMOCTH. HpI/IMCCHaH U COOCTBEHHAs MMpOBOAUMOCTbD. HO—J’IynpOBO}IHI/IKI/I pP-TH
QJICKTPOIMPOBOAHOCTH IMOJYIIPOBOJAHHUKOB OT TCMIICPATYPHI. HSOBJ’[GKTPOHHBIG PAABI KPECMHUS.



Tema 26. Kpucrannoxumunueckue sipiaenus (I1IK-5)
Jlexknus.

Krnaccudmukanus cTpykTypHbIX TUTIOB. KoOpJIMHAIIMOHHBIC, KApPKACHBIC, OCTPOBHEIC, IIETIOUYECYHBIE, CIIOMCTE
coequHeHn. M3oMopdusM, n30cTpyKTypHOCTh. COBEpIIEHHBIM U HECOBEPIICHHBIN n3omMophusM. TBepnb
o0pa3oBaHMs TBEPABIX PAacTBOPOB | posia: COOTHOIIEHHE aTOMHBIX PaIUyCOB, CXOACTBO XapaKTepa XUMHUUYECK
[Tpumepst. U3omophusm ¢ 3amomHEHHEM MPOCTPAHCTBA. BiHsiHIE H30TOMTHOTO COCTaBa BEIIeCTBa HA KPUCTa

IIpakTH4Yeckoe 3aHATHE.

[Ipencrasnenus Bepuaackoro, @epcmana, Hukuruna u Xmonuna. Mopdotponus, mpenen n3oMopdHON 3am
n3oMopdusma, monumopdusma u Mmophorponuu. [lomumopdusm kak dhazosriii nepexon I poma. CriocoOsI pac
pemieTk. MOHOTPOMIHBIE M SHAHTUOTPOIIHbIE Nepexobl. Busl monmumopdusma. TBepabie pacTBOPHI BHEAPE!

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. PaccMoTpeTh pa3nuyHble BHIIBI TOTUMOpdu3Ma. [lepcrieKTHBEI MPUMEHEHHS Pa3InYHbBIX TTOTUMOP(HBIX M
2. N3omophusM. SBnenue nzomopdusma B IpUPOIHBIX MUHEpAJIax.

Tema 27. Cummerpus kpucraios. Cucremaruka Buaos cummerpuu (IIK-5)

Jlexknus.
He npenycmorpena

IIpakTnyeckoe 3ansATHE.
Iens: HaxoxeHue 31€MEHTOB CUMMETPUH B MOJIENSIX KPUCTAIIIIOB, 3HAKOMCTBO C CUM-BOJIMKAMH BHJIOB CHM
MEXKyHApOIHOM).
1. CumMmeTpudecKue oneparnyy U AIEMEHTbl CAMMETPUH.
2. TeopeMsl O CIIOKEHUHU HIEMEHTOB CHMMETPHH.
3. BeiBoa 32 TOUEUHBIX I'pyNI CUMMETPHH.
4. CumBonuka bpaBs n MexxyHapoaHasi CMMBOJIMKA. 5. Pemenue 3aaay.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

. YMeTh ompenensaTh HaTu4ue U YUCIIO AIEMEHTOB CUMMETPUU B MOZEIISAX KPUCTAIIIOB
. YMETh N0Ib30BaATHCS TEOPEMAMHU O CIIOKEHUU 3JIEMEHTOB CUMMETPHUH.
. Hayunrcs nmonb3oBaThcsi CMMBOIMKON bpaBs u Mex1yHapoIHON CUMBOIHMKOI 0003HAYEHHSI TOUYEUHBIX TPy

R R

.. Pemiarn 3a1a4u o TeMe.

Tema 28. ®opmbl KpucTadIn4ecKux MHOrorpanHukos (I1K-5)
Jlexknus.
He npenycmorpena
IIpakTnyeckoe 3ansATHE.

Ienb: Ha Monensx KpUCTaJIOB 3HAKOMCTBO C IMOHITHEM MPOCTOH (HhopMOii KpHcTasia Kak OTPaXCHUEM BHEl
MHOI'OI'DaHHHUKA.

1. ITonsiTHe pocTOl (POPMBI KaK COBOKYITHOCTH I'paHEH, CBA3aHHBIX AJIEMEHTAMHU CUMMETPHH.

2. [Ipocteie popmbl HU3LIEH, CpeTHEN U BBICIIEH KaTeropuu.

3. YcranoBka kpuctamioB. Haexcel Muniepa.

4. CuMBOJIBI TpaHEel ¥ CUMBOJIBI TPOCTHIX GopM. 5. Pemienue 3aaa4 u opopmiieHne otyéra.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Hayuurtcst nmpaBuiibHO Ha3bIBaTh MPOCThIE POPMBI MHOTOTPAHHUKOB, OIIPEENIATh UX

IIPUHAUIC)KHOCTD K IAaHHOU KaTeropuu U CUHTOHUHU.

2. 3HaTh OCHOBHBIE MPaBUJIa YCTAHOBKU KPUCTAJIJIOB B 3aBUCUMOCTH OT CUHTOHUH, TIOHUMATh, YTO 03HAYAIOT
MPOCTHIX (HOPM.

Tema 29. IIpoexkTnpoBanne kpucrapios (IIK-5)
Jlexknus.
He npenycmorpena
IIpakTnyeckoe 3ansATHE.
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Henb: 3HAaKOMCTBO ¢ MPUHIUTIAMHU MTOCTPOCHUS IPOEKIUH 3JIEMEHTOB CHMMETPUHU U T'pa-HEeW KPUCTAIIJIOB Ha
1. ITonsatue crepeorpaduuecKoit MPOSKIIUU U TIPUHITUIIBI €€ TOCTPOCHUSI.
2. [lonsiTHe THOMOCTEpEOTpapUUECKON MPOESKIIMY U IPHUHLIUIIBI €€ TOCTPOCHHUSI.
3. Pemenue mpaktuyecku 3a1ad U opopMIIeHHE OTUETA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh OCHOBHBIE MPUHIUIIBI TOCTPOEHUS CTEpeorpapuuecKuX MPOEKIHi, yMETh YUTATh MPOEKIIMU AJIEMEl
2. 3HaTh OCHOBHBIE MPUHITUIIBI TOCTPOCHUSI THOMOCTEpeorpauuecKiX MpOeKIHii, yMeTh
YUTaTh NPOEKIUU T'PAHEN Ha IIIOCKOCTH.

Tema 30. Kpucraannuyeckasi pemerka. AromHasi reopusi @egopona. (IIK-5)
Jlekumus.
He npenycmorpena
IIpakTH4eckoe 3aHATHE.

[{enb: 3HAKOMCTBO C TOHSATHEM KPUCTAJUIMYECKOTO TOJIsL, peméTkaMu bpaBe v MOHITHEM MPOCTPAHCTBEHHOY
OTpakeHHEM BHYTpPEHHEH CUMMETpPUU KpHCTallia.

1. Pap, miiockas ceTka, napajuieenume bl TOBTOPSIEMOCTH.
2. 3H€M€HTBI CI/IMMeTpI/I‘IHOCTI/II BHUHTOBAs OChb U INIOCKOCTH CKOJIB3AIIIETO OTpa)KeHI/ISI.
3. IIpocTpaHCTBEHHBIE TPYIIIBI CHMMETPHH.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. 3HaTh OCHOBHBIC IPUHITUITEI CHMMETPUYECKHIX MPE0OPa30BaHMIA C TIOMOIMIBIO AIEMEHTOB CHMMETPUYHOCTI
CKOJIB3SIIIIETO OTPAKCHHS).

2. YMeTh uuTaTh NPOEKIUHU IPOCTPAHCTBEHHBIX TPy CHMMETPHH.

Tema 31. Teopusi niioTHeiimux maposbix ynaxkosok (ITHIY) (ITK-5)
Jlekumus.
He npenycmorpena
IIpakTH4Yeckoe 3aHATHE.
[ens: Onucanne CTpOEHUS KPUCTAILIOB C MOMOLIBIO MOJEIIA HECKMMAEMBIX IIAPOB B y3J1aX KPUCTAIIIMYECK
1. IIIIY, xoopaAMHALIMOHHBIE YUCIIA, KOOPAUHAIIMOHHBIE MHOTOT PaHHUKH.
2. ITycrotsl [TITY. Cnoitnocts ITHIY.
3. Crpykrypsl AxBy, onucsiBaeMbie B Tepmunax ITHIY.
4. CTpyKTypbl BEIIECTB, HE ONMMUChIBaeMble B TepmMuHax [TIITY.
5. Pemienue npakTuyecku 3aaad.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. Ymets 3anuceiBats [ITY pasnuunbiMu criocob6aMu, OnpeaessTh CIOHHOCTh YIaKOBKU
U €€ IPUHAMJIE)KHOCTh K KyON4eCKOMY WJIU Fe€KCAaroHaJIbHOMY THITY.
2. YMeTb OnuchIBaTh OMHAPHBIE CTPYKTYPHI B TepMuHax [THIY
3. Pemrath 3agaud 1o TeMe.

Tema 32. Kpucraanoxumus Heoprannyeckux coennnenni (IK-5)

Jlekumus.
He npenycmorpena

IIpakTH4eckoe 3aHATHE.
[enp: 3HAKOMCTBO ¢ OCHOBHBIMH THIIAMU KPUCTAJUIMYECKUX CTPYKTYP MPOCTHIX BEIIECTB U HEOPTAHUUECKU?
15
1. CTpyKTypbl NPOCTHIX BEUIECTB.
2. CTpyKTypbl OMHAPHBIX COCTUHEHUH.
3. CTpyKTypbl HHTEpPMETAJIHIOB.
4. CTpyKTYypHBII THUII IEPOBCKUTA.
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5. CTpYKTypHBIl TUII IINTUHEIH.
6. Kpucrayumoxumus CHIMKATOB.
7. Pemienne mpakTH4eCKH 3a1a4 1 0pOpMIICHHE OTUETA.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
YMeTh ONUCHIBaTh CTPYKTYPbl OCHOBHBIX CTPYKTYPHBIX TUIIOB HEOPIraHUYECKHUX COEJL U-
HeHui ¢ no3uuuu teopun Oénopona, B repmunax [V, ymeTs onpenensats Tun pemeéTku
bpass.

Tema 33. 3aBucumocTh GU3NYECKHUX CBOMCTB KPUCTAJLIOB OT HX cTPYKTYphI (IIK-5)

Jleknus.
YeTplpe XapaKTEPUCTUUECKHUE TPYMITBI CUMMETPUU KPUCTAIUIOB. lIpsiMoil U 00-paTHBIN NHPO- U MBE303)
nbe3031ekTpuueckoro 3ddexra. IlpumeHenne nbe303MeKTPUKOB. CErHETONEKTPUKU. 3aBHCUMOCTD IIO.
HafpaBJIeHUs eKTpuueckoro mois. Pa3oBble mepexoasl TUTaHata Oapus. OpueHTa-IUs JUIOJICH BJ
CErHeTOdIeKTprUeckoro 3pdexra. OnTuueckue cBoicTBa KpucTaioB. [lonspusamnusi 0OBIKHOBEHHOTO U F
NEePIEHIUKYIISPHBIX IUIOCKOCTAX. J[BOMHOE JydenpenomiieHue. [lonspusanus ceera. Bpaluenue miockocTsb
JHEPIUs U IUIOCKOCTH CHIAMHOCTH. TeIuIoBOE paclIMpEeHHE KPUCTAIIOB pa3iW4HbIX Kareropuu. lIpunim
IUIACTUYHOCTh, TBEPIOCTh KpHCTALUIOB. PeanbHble KpucTauibl. Toueunsie aedextbl. Toueunble eQexTr
Toueunsie nedexTsl B MOHHBIX Kpuctaymuiax. [edextsr Ilotku u ®penkens. Toueunbie nedexTsl B
Ban-nep-BaanscoBckum THIOM cBsizeil. Toueunble nedeKThbl, CBS3aHHBIE ¢ MPUMECHBIMU aroMamu. Jluc-
BunToBas nucnokanus. Kpusonuneitnas qucnokanusi. O0pa-30BaHue U ABMKEHHE JUCIOKALUH. 3aBHCUMO
peanbHON CTPYKTYphl. 3aBUCHMOCTh 3JIEKTPUUECKHX CBOWCTB IOJYNPOBOAHMKOBBIX KPUCTAIJIOB OT HX
CBOMCTBA Je(EKTHBIX HOHHBIX KPUCTAIIIOB. MeXaHN4eCKHe CBOWCTBA PealIbHBIX KPUCTAIIIOB.

IIpakTnyeckoe 3aHsATHE.
Ilenb: 3HAaKOMCTBO C OCHOBHBIMHU XapaKTEPUCTUUECKUMU TPYNIIaAMUA CUMMETPUU KPU-CTAJIJIOB.
1. IIpsimoii u oOpaTHBIN MUPO- U Mbe3031eKTpuueckuii 3¢ dekTbl. MexaHnu3M Mbe30-3JIeKTPHUIecKoro 3(hdeKT:
2. Cerneroanexktpuku. OpHeHTAIMs TUTONEH BIOJIb MOJAPHON 0CH. MeXaHU3M CEerHe-TOAIEKTPUUYECKOTO

3. Onruueckue cBoiicTBa Kpuctaiios. [lonspu3zanys 0OBIKHOBEHHOTO M HEOOBIKHOBEH-HOTO JTy4a BO B3aUMH
JIBoitHOe myuenpenomiie-aue. [lomspusarus cBera. Bparienue miocKocTh MoIsipu3aliy CBETa.

4. IToBepXHOCTHAS SHEPTHS U TIIOCKOCTH CIIATHOCTH.

5. TeruioBoe paciIMpeHne KPUCTAIIIOB pa3IMUHbIX Kareropuid. [Tpunnun HelimaHa.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. IlpuMeHeHure NUpPo- U MbE30IEKTPUKOB.

2. CerHeTO3JeKTPUKH, MTpaKTHUecKkoe npuMeHeHue. OnTuyeckre cBOMCcTBa KpucTamioB. 3. Mcnonb3oBaHue
TEXHHKE.

Tema 34. Kuakue kpucrauibl (IIK-5)
Jlexknus.

KonnencupoBanublie (pas3bl ¢ pa3IMyHON CTETIEHBIO YIIOpsAA0YeHHOCTH. [InaB-neHune Kuakux kpuctamios. C1
(a3 1 XoecTePUIECKUX )KUIKUX KPUCTAILIOB. [IpMeHeH e KUIKUX KPUCTAIUIOB PA3TUYHOTO THIIA.

IIpakTH4eckoe 3aHATHE.
He npenycmotrpeno
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh OCHOBHBIE OCOOCHHOCTH CTPOEHUS BEIIECTB, CIIOCOOHBIX 00pa30BBIBaTh Me30MOPGH bie (a3bl.

2. Wcnionb3yst m00bie nH(GOPMAIIMOHHbBIE HCTOYHUKN HAWTH 00JaCTH PUMEHEHUS )KUJKUX KPUCTAIUIOB, YKa-
KUJKOKPUCTAJUINYECKUX YCTPOUCTB.

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

5 cemecTp



* mocemaemMocts — 10 6amioB

*  TEKyIIHH KOHTPOJb — 65 O6amoB

* KOHTPOJIbHBIE cpe3bl — 2 cpesa: 10 6amos, 15 6annos
* mpemuanbHbIe Oamtel — 10 Ganmios

Pacripenenenne 6aioB 1mo 3aaHusIM:

No HasBanue DopMbI Max. Mertonuka mpoBeICHUS 3aHATHS U OLICHKU
T¢ | TeMbl/ BU TEKyLIer | KOJ-BO
MBI yueOHOM 0 OamnoB
paboTHI KOHTPOJI
st/ cpe3sl
1. dopMbl Pedepar 10 BricTynnienne ¢ gokiaioM M Ope3eHTaluuMed 1o
Marepuu npeaBapuTenbHO 0003HaueHHOH Temon 6-10 OamioB —

rpaMOTHOC HU3JIOKCHHUC MaTcpuaja, COIMPOBOXKAAIOMICCCI
I[eMOHCTpaLII/ICﬁ HansiAHOTO MaTrepuaia ¢ OHOpOﬁ Ha
Mmpe3CHTalulo, YCTKHC OTBECTHI Ha JOIIOJTHUTCIIbHBIC

BOHpOCBI.3—5 6amioB — 3aTPyAHUTCIIBHOC  HU3JIOKCHUC
Marepuala, nnyTaHulla B (baKTaX, OTCYTCTBUC HAITIAAHOTO
Martepuaia. 0 OammoB — uYTcHUE JA0KJIaga, OTCYTCTBUC

HamsAAHOro Marcepualia, 3arpyaHCHUSA OpU OTBETC HaA
BOIIPOCHI IO TCMATUKE JOKJIaaa.

2. | DnementapH Pedepar 10 BricTynnienne ¢ gokiaioM M Ipe3eHTaluued 1o
BI€ YaCTHULbL npeaBapuTenbHO 0003HaueHHOH Temol 6-10 OamioB —
IrPaMOTHOE H3JIOXKEHHE MaTepHasna, COIpPOBOXKIAIOIIEECs
JEMOHCTpallMell HaISIIHOTO Marepuana ¢ OMNOpod Ha
MpPE3EHTAlNI0, YETKHE OTBETHl Ha  JONOJHUTEIbHBIC

BOHpOCBI.3—5 0amioB — 3aTPyAHUTCIIBHOC  HU3JIOKCHUC
Marepuala, nnyTaHulla B (baKTaX, OTCYTCTBUC HAITIAAHOTO
Marepuaia. 0 OammoB — uYTcHUE A0KJIaga, OTCYTCTBUC

HamsAAHOroO Marcepualia, 3arpyJHCHUSA OpU OTBCTC HaA
BOIIPOCHI IO TCMATUKE JOKJIaaa.
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OCHOBBEI
KBAHTOBOH
MEXaHUKHU

Pedepar

[Ipe3enTtanusi mOATOTABIUBACTCS MO OJHOMY M3 BOIPOCOB
MPaKTUYECKOTO 3aHSATUSL. [Ipu BBICTYTUICHUU c
Mpe3eHTaIreli Heo0XonuMo o0OpaimiaTh BHUMaHHE Ha TaKWe
MOMEHTHI KaK:

- COZIepKaHUE MPE3EHTALMU: aKTyalbHOCTh TEMBI, OJHOTA
€€ PaCKpBITHs, CMBICIOBOE COJEpPKaHHE, COOTBETCTBUE
3asIBJICHHOU TEMBI Collep KaHUIo, COOTBETCTBHUE
METOAMYECKUM TpeOOBaHUSAM (IIEIH. CCHUIKM Ha PECYpPCHI.
COOTBETCTBHE COJICPXKAHUS WM JUTEPATyphl), IpaKTHICCKas
HaIpaBJICHHOCTb, COOTBETCTBUE COACPKAHUS 3asBICHHOU
¢dopMe,  aICKBATHOCTh  HCIIOJNB30BAHUS  TEXHUYECKUX
CpPEeIACTB  yd4eOHBIM  3ajJa4aM, I[IOCJIEOBATEIBHOCTh U
JIOTUYHOCTH IIPE3EHTYEMOr0 MaTepuana;

- odopMmieHHE Tpe3eHTAanuu: O00beM  (ONTUMANBbHOE

KOJIMYECTBO), u3aiH (unTaemMocTsb, HaJIN4ne u
COOTBETCTBHE  rpaQukd HW  aHHUMAIWH, 3BYKOBOE
oopmieHuE, CTPYKTYpHpOBaHHE nHpOPMAIH,
COOTBETCTBHE 3asBIEHHBIM TpeOOBaHUIM),
OpPUTHHATBHOCTh OQOPMIICHHUS, ICTETHUKA, HCIIOIB30BaHUE

BO3MOKHOCTH  TPOTPaMMHOM  Cpenbl,  COOTBETCTBHE

cTaHgapTam oQpOpMIICHHS;

- JHUYHOCTHBIE KayecTBa: OPaTOPCKHE CIIOCOOHOCTH.
coONIoNeHne  periiaMeHTa, OSMOLHUOHAIBHOCTh,  YMEHHUE
OTBETHUTH Ha BOIIPOCHI, CHCTEMaTH3UPOBAaHHbIE, TIyOOKHE U
MOJTHBIE 3HAHU 110 BCEM pa3aeiaM MPOrpaMMBbI:

- COIep)KaHWE BBICTYIJICHUS: JIOTMYHOCTb H3JIOKEHHUS
Marepuaia, PacKpbITUE TEMBbI, IOCTYNHOCTb H3JI0XKEHUS,
s¢ppexruBHOCTy TpuMeHeHuss cpeactB MKT, cnocoOwr u
YCIIOBHUSL JOCTHXKEHHSI Pe3yNbTaTUBHOCTH U 3P PeKTuBHOCTH
JUIL BBIMIOJHEHUS 3aJad CBOEH NpoQeccHOHaIbHON WiH
yueOHOI JesATeIbHOCTH, IO0KA3aTeIbHOCTh MPHUHUMAEMBbIX
pelieHnid, yMEHHE apryMEHTHPOBaTh CBOW 3aKIIOUCHHS,
BBIBOJIBL.

5 0annoB — Mpe3eHTauusi COOTBETCTBYET TEME, CTPYKTypa U
oopmieHue OTBEYaeT BBIIIETIEPEYHCICHHBIM
TpeOOBaHUSAM, CTYICHT CBOOOAHO BIAACET MaTepHaoM,
JIEeMOHCTPHUPYET IITyOOKHE, CHCTEMaTH3MpPOBaHHBIC 3HAHMSA,
CBOOOJHO OTBEYaeT Ha BOIIPOCHI WCTIONB3YS
npo¢eCCHOHATILHYIO TEPMUHOIOTHIO

4 Gamia — Mpe3eHTAalMs COOTBETCTBYET TeMe, CTPYKTypa U
oopmiieHHE B OCHOBHOM OTBEYAET BBHILICTIEPEUHCICHHBIM
TpeOOBaHUSM, CTYACHT  BIafeeT  HpeACTaBICHHBIM
MaTepuasioM, OTBEUAeT Ha 3aJJaHHbIC BOPOCHI

3 Oamma — B CTpPyKType U OQOPMIICHHH IPE3CHTALIH
UMEIOTC  HenopaOoTKH,  Marepuan  NpeACTaBlIeH B
Mpe3eHTAllMd HE palMOHAJIbHO, Majl0 HJUIIOCTPAaTHBHOTO
Marepuaia, CTYICHT BJaJleeT HEMOMHON MH(opManuen mo
TeMe, 3aTPYAHSETCS C OTBETaMH Ha 33/1aBaeMbI€ BOIIPOCHI

2 Oamma - B CTPYKType W OQOPMIICHHH TpPE3CHTALUH
HUMEIOTCs HelopaboTKH, MaTeprall MPEACTABICH CILUIOUTHBIM
TEKCTOM, Maj0 WUTIOCTPATUBHOTO MaTepHuaja, CTyACHT
crabo BrageeT wuHGoOpMauuedl MO TeMmMe, MpPHU OTBETE
WCTIOJIB3yeT  3arOTOBICHHBIA  TEKCT, 3aTpygHseTcs ¢
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI

1 OGamn - B cTpykType Hu oO(QOpMIIEHHH Npe3eHTaluu
UMEIOTCS 3HAYUTEJIbHbIC HenopaboTKH, Marepuan
NpeACTaBlIeH HE IO TeMe, CIUIOIIHBIM TEKCTOM, MaJIo
WIJTIOCTPAaTUBHOTO ~MaTephana, CTYIeHT ciabo BiaaeeT
uHpOpManMe Mo TeMe, TMpH  OTBETE  HCIOIb3YyeT
3arOTOBIICHHBI  TEKCT, HE  MOXET  OTBeYarb  Ha
MOCTaBJICHHBIE TOTOIHUTEIBHBIE BOTIPOCH
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YpaBHEeHHE Pedepar 10 BreicTynienne ¢ JokiagoM M Ipe3eHTanMed 1o
Ipenunrepa npeaBapuTenbHO 0003HaueHHOH Temol 6-10 OamioB —
rpaMOTHOE U3JIOKEHHE Marepuaja, COMPOBOXKAAIOLIeecs
JeMOHCTpalueil HaSITHOTO MaTrepuana C OMOpoH Ha
MPe3CHTAlMI0, YETKHE OTBETHl Ha  JONOJIHUTENbHBIC
BOMPOCHL.3-5 OamioB — 3aTpyIHUTEIBHOE H3JIOKECHHUE
Marepuaia, MmyTaHuna B (akrax, OTCYTCTBHE HAINISJHOTO
Marepuana. 0 OamioB — dTeHHe [OKJIaAa, OTCYTCTBHE
HaIIIAHOTO MaTepuaa, 3aTpyJHEHUs Tpu OTBETe Ha
BOIIPOCHI 10 TEMATHKE JOKIaa.
OnekrporHoe | Tectupos 10 Tect coctout n3 10 BOmpocos.
CTpOEHHUE aHue(KOH Kaxxaprii npaBuiibHBIN OTBET 1 O6amn
aTOMOB TPOJIbHBI
XUMUYECKUX i cpe3)
3IIEMEHTOBY»
Wonnas cesa3p | Tectupo 10
BaHHE
MeTton Ompoc 10 AKTHBHOE y4acTHE B 00CYXIEHUN TTPOUICHHOTO MaTepHrania,
MOJIEKYJISIPH BEPHbIE OTBETHI Ha BOIIPOCHI — 5 0alIoB.
BIX AKTHBHOE y4acTHe B 00CY>KIEHUU NIPONHAEHHOI0 MaTepHala,
opOuTanei HO B OTBETE IPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 2-4
Oaa.
Hexenanme yuacTBoBaTh B OOCY)XKICHHH TPOWICHHOTO
MaTepualia uiu TpyObie OMTMOKY B H3JIOKCHUH MaTepHaia —
0 —1 6amna
MexMonekyn Omnpoc 10 AKTHBHOE y4yacTue B 00CYKJICHHH MPOHJEHHOTO MaTepuana,
SApHOE BEpHBIE OTBETHI HA BOIIPOCHI — 5 0alioB.
B3aUMOICHCTB AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
ue HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIIMOKH — 2-4
Oarna.

Hexenanme yvacTBoBaTb B OOCYKICHHH IPONUICHHOTO
MaTepuaa Win rpyobie OMMOKH B U3JI0KCHUH MaTepuaia —
0 — 1 dayuta
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Bonoponnas
CBSI3b

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

15

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO

0003HaUYEHHBIM TEOPETHUECKUM BOMPOCAM U MaKCHMAJIbHO

oneuuBaerca B 10 Gamtos: 9-10 0OannoB BBICTaBISETCH,
€CJIN CTYIEHT OOHAapyXHJl BCECTOPOHHEE, CHUCTEMaTHYECKOe
n TiyOoKoe 3HAaHWE TNPOrPAMMHOIO MaTepHuaja, yMEHHUE
CBOOOZHO  BBINOJNHATH  3aJaHHs,  NPEAYCMOTPEHHBIC
MpPOrpaMMoOM, OCBOMBIIMKA OCHOBHYIO, W 3HAKOMBIH C
JOTIOJTHUTENFHON TUTEeparypoil. §-7 0allIoB BBICTABISETCA,

€CJIM CTYICHT OOHapyXWJ [IOCTaTOYHO IIyOOKHE 3HaHUS
MIPOrpaMMHOIO MaTrepuaja, YMEHHE HCIOIb30BaTh pPaHee
MOJTyYEHHBIE 3HAHUS

C BHOBb MpPHOOPETEHHBIMH, MPUMEHATh WX Ha MpPaKTHKE.
OTBET MOCTPOEH JIOTUYHO, Marepua U3IaracTcsi XOpOIINM
SI3BIKOM, NPUBJICKACTCS MH(QOPMATUBHBIN u
WTIOCTPUPOBAHHBIA MaTepua, HO pu OTBeTe 5-6 OaoB:
CTYIEHT TOKa3bIBa€T HEJOCTATOYHBI YPOBEHb 3HAHUU
y4eOHOTO ¥ JEKIIMOHHOTO MaTepualia, He B ITOJTHOM 00beMe
BajeeT MPAKTUYECKMMU HaBBIKAMH, UYyBCTBYeT ceOs
HEYBEPEHHO IIPHU OTBETE Ha BOMpOCHL. B oTBeTe HEe Bcerna
NPUCYTCTBYeT  JIOTMKA,  apryMEHTBl  TPHUBJIEKAIOTCS
HEJAOCTAaTOYHO Beckue. Ha  mocTaBieHHBIE  BONPOCHI
3aTpyJHSETCS C OTBETaMH, IIOKa3bIBAE€T HEJOCTATOYHO
rybokue 3HaHus 0-4 6asoB: CTYyACHT HOKA3bIBACT CJIAOBIH
ypOBeHb NPO(EeCCHOHANBHBIX 3HAHUH, 3aTpymHSETCS MpU
aHaJIM3e TNpaKkTUYecKuX curyanuid. He Moxer mnpusecTH
MpUMeEpel W3  pealbHOM  mpakTukd. HeyBepeHHO U
JIOTUYECKH  HEMOCJIENOBAaTENbHO  HM3JaraeT  Marepual.
HenpaBunpHO OTBEuaeT Ha MOCTaBIEHHBIE BOMPOCHI WM
3aTPYIHAETCS C OTBETOM

10.

TTocemnaemocts

10

10 6amnoB — crynent nocetui Bce 100% 3ausTuit

11.

IIpeMuansHBIC OaITHI

10

JIoNONHUTENBHBIE MPEeMUATbHBIE OaJIbl  MOTYT  OBITh
HAYMCIICHBl 3a TMOCTOSHHYIO aKTHBHOCTH BO  BpeMms
nabopaTopHBIX 3aHATHI — 10 6ayoB

12.

Hroro 3a cemecTp

100

nocemaemMocts — 10 0ajuioB

TeKyIui KOHTpostb — 70 6aioB

6 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacripenenenne 6aioB 1Mo 3aaHUsM:

TC
MBI

HazBanue
TEMBI / BUT
yueOHOM

paboThI

Dopmbl
TeKyLIer
0
KOHTPOI
st/ cpe3sl

Max.
KOJI-BO
OaJuIoB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKU

[Nomynposoan
UKU

penieHue
3a1a4

HpaBI/IHLHOC peHICHUC 3aJa4u - 5 6aJ'IJ'IOB, AONYIICHBI
HCKOTOPHBIC OIIHOKH npu pCUICHUU - 4 Gamna. Beimonnenue
OIPCACICHHBIX JTAllOB PCHICHUA - 3 Oamna. pr,Z[HOCTI/I B
peUmICHUN 3aja4vu - 2 6am1a, CTYACHT HC MOXCT PCIIUTH

3aaa4y Wi NOJHOCTBIO HEBECPHOC PCHICHUC - 0 6anos.
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[IpoBomumMocT |perieHue [IpaBuibHOE pelieHUE 3amadd - 5 0aljIoB,  JOIMYIEHBI
b 3amadq HEKOTOpBIC OIIMOKH MPH pelieHnuy - 4 Oamna. BrimomHeHue
MOJTYTTPOBOTH OTIPENICTICHHBIX JTanoB penicHus - 3 Oamra. TpyaHocTH B
WKOB pelnieHnn 3amadud - 2 0aluia, CTyACHT HE MOXET DPEUIUTh
3aJlady WJIH MMOJIHOCThIO HeBepHOE penieHne - () 6aos.
XuMmudeckass  |pelieHue [IpaBwibHOE pelieHUE 3amadd - 5 0aljIoB, JOIMYIICHBI
CBSI3b B 3amaq HEKOTOpBIC OIIMOKH MpU pelieHuy - 4 Oama. BrimomHeHue
MOJTYTPOBOTH OTIPENICTICHHBIX JTanoB penicHus - 3 Oamra. TpyaHocTH B
UKax pelnieHnn 3amadnd - 2 0aluia, CTyACHT HE MOXET DPEUIUTh
3aJlady WJIH MMOJTHOCThIO HeBepHOE penieHne - () 0aos.
MerTaist Ompoc AKTHBHOE y4yacTHe B 00CYKJACHUU IPOHJICHHOTO MaTepuaia,
BEpHBIC OTBETHI HA BOIIPOCHI — 5 OaJIIOB.
AKTHBHOE y4yacTHe B 00CYKJACHUU IPOHJICHHOTO MaTepraa,
HO B OTBETE€ MPHUCYTCTBYIOT HEKOTOphIC OMMOKH — 2-4
Oarna.
Hexenanme yvacTBoBaTb B OOCYKICHHH IPONUIACHHOTO
Marepuana — 0 — 1 Gamos
Meramndueck  [penieHue [IpaBunpHOE permeHue 3agadum - 5 0amioB, JIOIMYIICHBI
ast CBA3b 3a1a4 HEKOTOpBIC OMMOKY MpHU pemreHud - 4 Oaia. BermonHeHne
OTIPEIICIICHHBIX JTallOB pemieHus - 3 Oamra. TpymHOCTH B
pemeHuu 3agadu - 2 Oamia, CTYAEHT HE MOXKET pEIINTh
3a/1a49y WM MIOJTHOCTHIO HEBepHOE pereHue - ) 6amios.
CummeTpust Ompoc AKTHBHOE y4acTHe B 00CYXIEHUN TIPOUICHHOTO MaTepHuania,
KpPHCTAIIJIOB BEpHBIE OTBETHI HA BOIIPOCHI — 5 OaIIJIOB.
AKTHBHOE y4acTHE B 00CYXIEHUN TTPOUICHHOTO MaTepHrania,
HO B OTBETE IPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 2-4
Oamna.
Hexenanme yuacTBoBaTh B OOCYXKICHHHW TPOWICHHOTO
Marepuaia — 0 — 1 6aytoB
Kpucrammsr Ompoc AKTHBHOE y4yacTHe B 00CYKJACHUU IPOHJICHHOTO MaTepuaia,
METaJJIOB BEpHBIC OTBETHI HA BOIIPOCHI — 5 OaJIIOB.

AKTUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
Oamna.

Hexemanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Mmarepuana — 0 — 1 Gamos
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ONeKTpOHHOE
CTpOEHUE
METaJJIOB

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HAaUYEHHBIM TEOPETUYECKHM BOMPOCAMH MaKCUMAaJIbHO
oneuuBaerca B 10 Gamtos: 9-10 0OannoB BBICTaBISETCH,
€CJIN CTYIEHT OOHAapyXHJl BCECTOPOHHEE, CHUCTEMaTHYECKOe
n TiyOoKoe 3HAaHWE TNPOrPAMMHOIO MaTepHuaja, yMEHHUE
CBOOOZHO  BBINOJNHATH  3aJaHHs,  NPEAYCMOTPEHHBIC
MpPOrpaMMoOM, OCBOMBIIMKA OCHOBHYIO, W 3HAKOMBIH C
JOTIOJTHUTENIFHON JuTepaTypoil. OTBET MOCTPOEH JIOTUYHO,
MaTrepuan M3JIaraeTcsi YeTKO, SICHO, XOPOIIUM  SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HCIIONB3yeTCA
WHPOPMAIMOHHBII W WUTIOCTPAaTUBHBIA ~ MaTepHuai
(mpuMepsl U3 MPaKTUKW, TaOMMUbl, Tpaduku W T.4.). Ha
BOMPOCHI OTBEYAET KPAaTKO, apryMEHTHPOBAHO, YBEPEHHO,
M0 CymecTBy. 8-7 OauioB BBICTABISACTCS, €CIH CTYISHT
OOHapyXHJ OCTaTOYHO IIyOOKME 3HAHHS MPOrPaMMHOIO
Marepuaiga, yMEHHE HWCIONb30BaTh paHee TONyYeHHbIE
3HaHUsI C BHOBb MPHOOPETCHHBIMH, NPUMEHSATH HX Ha
npaktuke. OTBET NOCTPOECH JOTMYHO, MAaTepHall U3JIaracTcs
XOpOILIMM SI3BIKOM, TpHUBIEKaeTcs HH()OPMATUBHBIA U
WITIOCTPUPOBAHHBIA MaTepuaj, HO MpPH OTBETE JOITyCKaeT
HEKOTOpBIE MOTPEIIHOCTH. Bomnpocksl, 3aJaBaeMble
npernojasaTenem, HE BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHHUH 5-6 OalIoB: CTYACHT MTOKa3bIBAET HEOCTATO

W JICKIMOHHOTO Marepuana, He B MOJHOM oObeMe BiaaeeT
MPaKTUYECKUMH HaBBIKAMH, YYBCTBYET ceOsl HEYBEPEHHO

IIpU OTBETE HA BOMNPOCHL. B OTBETe He Bcerna MpUCYTCTBYET
JIOTUKA, apryMEHTHI NPUBIIEKAIOTCA HEOCTAaTOYHO BECKHE.

Ha mnocraBneHHble BONPOCH! 3aTPyOHSETCS C OTBETaMH,
MOKa3bIBacT HEJOCTAaTOYHO TiyOokue 3Hanus 0-4 OauioB:
CTYACHT TOKa3bIBaeT cialblii ypoBeHb MPodecCHOHANbHBIX

3HAHWH, 3aTpydHSeTcs TpU  aHaju3e IPAKTHYECKHX
cutyanuii. He MoxeT mpuBECTH NpuUMEpPbl U3 pealbHOI
MpakTUKU. HeyBepeHHO M JIOTMYECKH HEIMOCIHIE0BATENBHO

n3naraer  Marepuan.  HempaBunbHO ~— OTBewaeT — Ha
MTOCTaBJIEHHBIE BOIIPOCHI WIIH 3aTPYAHIETCS C OTBETOM

Tsepable
pacTBOpHI
METaJJIOB

Pedepar

10

BeicTynienne ¢ JokiagoM M Ipe3eHTalMed 1o
npeaBapuTenbHO 0003HaueHHOH Temon 6-10 OamioB —
ITPaMOTHOE H3JIOKEHHE MaTepHasna, COIpPOBOXKIAIOIIEECs
JEMOHCTpallMell HaIISIIHOTO MaTrepuaina ¢ OMNOpodM Ha
MpPE3CHTAlNI0, YETKHE OTBETHl Ha  JONOJHUTEIbHBIC
BOMpOCHL.3-5 OamioB — 3aTpyIHUTEIBHOE H3JIOKECHHUE
Marepuaia, myTaHuna B (akrax, OTCYTCTBHE HAINISJHOTO

Marepuana. 0 OamioB — dTeHHe [OKJIaAa, OTCYTCTBHE
HaISIIHOTO  MaTepuana, 3aTpyqHEHHS TpU OTBETE Ha

BOIIPOCHI [T0 TEMATHKE JOKJIaaa

10.

WHaTepmerann
UJIBI

Pegepat(
KOHTPOJIb
HbBIH

cpe3)

10

BeicTynienne ¢ JokiagoM M Ipe3eHTalMed 1o
npeaBapuTenbHO 0003HaueHHOH Temol 6-10 OamioB —
IrPaMOTHOE H3JIOXKEHHE MaTepHasna, COIpPOBOXKIAIOIIEECs
JEMOHCTpallMell HaIISIIHOTO MaTrepuaina ¢ OMNOpodM Ha
MIpPE3EHTAlNI0, YETKHE OTBETHl Ha  JONOJHUTEIbHBIC

BOHpOCBI.3—5 6amioB — 3aTPyAHUTCIIBHOC  HU3JIOKCHUC
Marepuala, nyTaHulla B (baKTaX, OTCYTCTBUC HAITIAAHOTO
Marepuaia. 0 OammoB — uYTcHUE JA0KJIaga, OTCYTCTBUC

HamsAAHOro Marcepualia, 3arpyaHCHUSA OpU OTBCTC Ha
BOIIPOCHI IO TECMATUKE JOKJIaJa
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11. | JInarpaMMsl pelieHue 5 [IpaBunbHOE pelieHue 3agaud - 5 OamioB, JOMYIIECHBI
COCTOSIHUS 3amadq HEKOTOpBIC OIIMOKH MPH pelieHnuy - 4 Oamna. BrimomHeHue
OTIPENICTICHHBIX JTanoB penicHus - 3 Oamra. TpyaHocTH B
pelnieHnn 3amadud - 2 0aluia, CTyACHT HE MOXET DPEUIUTh
3aJady W MOJTHOCTBIO HeBepHOe pemenne - 0 6amios.
12. | Crpykrypa pelieHre 5 [IpaBwibHOE pelieHUE 3amadd - 5 0aljIoB, JOIMYIICHBI
CILTaBOB 3amaq HEKOTOpBIC OIIMOKH MpU pelieHuy - 4 Oama. BrimomHeHue
OTIPENICTICHHBIX JTanoB penicHus - 3 Oamra. TpyaHocTH B
pelnieHnn 3amadnd - 2 0aluia, CTyACHT HE MOXET DPEUIUTh
3aJady W MOJTHOCTBIO HeBepHOE pemenne - 0 6aios.
13. |Hanoctpykry | Pedepar 10 BeicTynienne ¢ JokiagoM M Ipe3eHTalMed 1o
pUpOBaHHbIE npeaBapuTenbHO 0003HaueHHOH Temol 6-10 OamioB —
BEIICCTBA rpaMOTHOE U3JIOKEHHE Marepuaja, COMPOBOXKAAIOLIeecs
JEMOHCTpalell HAISIIHOTO Marepuaja ¢ OMOpod Ha
MPEe3eHTAINI0, YETKHUE OTBETHl Ha  JOMOJHUTEILHBIC
BOMpOCHL.3-5 OamioB — 3aTpyIHUTEIBHOE  H3JIOKECHHUE
MaTepuania, myTaHulla B (akTaX, OTCYTCTBHUC HATISIHOTO
Marepuana. (0 OaJJloB — YTEHHWE JIOKJIaaa, OTCYTCTBHE
HarSIIHOTO  Marepuala, 3aTpyJHCHHS TIpU OTBETE Ha
BOIPOCHI 10 TEMATHKE JIOKJIaIa
14. |HanocTpykty [pelieHue 5 [IpaBwibHOE pelieHUE 3amadd - 5 0aJjIoB,  JIOIMYIIEHBI
pHBIC 3amaq HEKOTOpBIC OIIMOKH MPU pelieHuy - 4 Oama. BrimomHeHue
o0OpazoBaHus OTIPENICTICHHBIX JTanoB penicHus - 3 Oamra. TpyaHocTH B
pelnieHnn 3amadnd - 2 0aluia, CTyACHT HE MOXET DPELIUTh
3aJady WM MOJTHOCTBIO HeBepHOE pemenne - 0 6aios.
15. ITocemnaemoctb 10 10 6amnoB — crynent nocetui Bce 100% 3ausTuit
16. | IIpemuansHBIC OaITHI 10 JloTOTHUTENbHBIE TIPEeMHANIBHBIC OaJUTbl  MOTYT  OBITh
HAuMCJICHbl 32 TIOCTOSIHHYIO aKTHBHOCTh BO  BpeMs
nabopaTopHBIX 3aHATHI — 10 6ayoB
17. Hroro 3a cemectp 100
7 cemecTp
* mocemaemMocts — 10 6amioB
e TeKyuii koHTposb — 40 GanioB
*  KOHTPOJIbHBIE cpe3bl — 2 cpesa 1o 10 6amoB KaKIbIid
* npemuanbHble 6amIbl — 10 6annos
* OTBET Ha K3aMmeHe: He Oonee 30 GaoB
Pacrnipenenenue 6aioB mo 3aaHusIM:
Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | TeMbI/ BHUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. OcHOBBI Tectupo 2 Tect cocrour w3 10 BompocoB. 2 0Oamra — CTYICHT
PEHTIEHOCTPY BaHUE npaBuibHO oTBeuaeT Ha 60-100% BompocoB B Tecte 1 Oamn
KTypPHOTO — cTydeHT npaBuiabHO orBedaeT Ha 30-60% BompocoB B
aHaau3a tecte 0 6anoB - meHee 30% MpaBUIIBHBIX OTBETOB
2. |Ocobennoctu | Tectupo 2 Tect cocromr w3 10 BompocoB. 2 0Oamra — CTYICHT
XUMHYIECKOTO BaHUE npaBmibHO oTBedaer Ha 60-100% BompocoB B Tecte 1
B3aUMOJICHCTB Oanna — CTyeHT npaBuibHO oTBedaeT Ha 30-60% Bompocos
U B B Tecte Menee 30% mpaBUIBHBIX OTBETOB
KpHUCTaJITax
3. |Kpucrammoxu | Tectupo 2
MUYECKHE BaHUE

SABJICHUA
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4. | Cummetpus Tectupo 2 Tect cocrour u3 10 BompocoB. 2 Oamna — CTYOCHT
KPHUCTAJILIOB. BaHUE npaBwiIbHO oTBevyaeT Ha 60-100% BompocoB B Tecte 1 Gamn
Cucremaruka — CTyAeHT mpaBuiabHO oTBedaeT Ha 30-60% BompocoB B

BUJIOB TecTe
CUMMCTpUH caMoCTO 3 CamocTosTenpHas pabora COCTOUT B peleHnu
ATENbHA MpaKTUYECKOW 3a7aud, Ha peuieHue oTBoauTcs 10 MUHYT.
g paboTa 3a caMOCTOSTENbHYIO paboTy MakCHUMaIbHO HadHciseTcs 3
Oamna.
5. Dopmbl Tectupo 2 3a naboparopHylo paOOTy MakCHUMajibHO HaYMCIIETCS 5
KpHUCTaJITNie BaHHE OamtoB: 3 Oamna - BbINONHeHHWe; 2 Oamma — 3ammMra
CKHUX TEOPETUYECKOro MaTepuaa K 1aboparopHoii padore.
MHOIOI'paHHH | caMOCTO 3 CamocTosTenpHas pabora COCTOUT B peleHnn
KOB ATENbHA MpaKTUYECKOW 3a7aud, Ha peuieHue oTBoauTcs 10 MUHYT.
g paboTa 3a caMOCTOSTENbHYIO paboTy MakCHUMaIbHO HauHCisieTcs 3
Oamna.
6. |IIpoextupoBa | camocTo 3 CamocTosTenpHas pabora COCTOUT B peleHnu
HUE ATENbHA MpaKTUYECKOW 3a7aud, Ha peuieHue oTBoauTcs 10 MUHYT.
KpPHUCTaJJIOB g paboTa 3a caMOCTOSTENbHYIO paboTy MakCHUMaIbHO HauHCiseTcs 3
Oamna.
Tectupo 2
BaHHE
KOJIJIOKB 10
UYM(KOHT
POJIBbHBII
cpe3)
7. |Kpucrammmde CaMoCTO 3 CamocrosTenpHas pabora COCTOHWT B pereHun
CcKast ATeJIbHA [IPaKTUYECKON 3a7aud, Ha pelieHue orBoautcst 10 MuUHYT.
pereTKa. s pabora 3a caMOCTOATEIRHYIO padOTy MaKCUMAIBPHO HAUYMCIISAETCS 3
AtoMHas Oama.
Teopus Tectupo 2
®enoposa. BaHUE

8. Teopus caMoCTO 3 CamocTosTenpHas pabora COCTOUT B peleHnu

TUIOTHEHIINX ATENbHA MpaKTUYECKOW 3a7aud, Ha peuieHue oTBoauTcs 10 MUHYT.
IAPOBBIX g paboTa 3a caMOCTOSTENbHYIO paboTy MakCHUMaIbHO Ha4HCisieTcs 3
YIaKOBOK Oamna.

(IIY) Tectupo 2
BaHHE
9. | Kpucrammoxu CaMoCTO 3 CamocrosTenpHas pabora COCTOHWT B pereHun
MU ATeJIbHA [IPaKTUYECKON 3a7aud, Ha pellieHue orBoautcst 10 MUHYT.
Heopranuyec |s pabora 3a caMOCTOATENBHYIO padOTy MaKCUMAIBbHO HAYMCIISETCS 3
KHX Oaa.
COCIMHEHHH Tectupo 2
BaHUE
10. |3aBucumMoOCTb Tectupo 2 Tect cocrour u3 10 BompocoB. 2 Oamna — CTYOCHT
¢dusnuecKux BaHUE npaBuwiibHO oTBewaeT Ha 60-100% BompocoB B Tecte 1
CBOICTB 0aJuta — CTYICHT MpaBWIbHO oTBevaeT Ha 30-60% Bompocos
KPUCTAJLIIOB B TecTe MeHnee 30% npaBUIBHBIX OTBETOB
OT UX
CTPYKTYpHI
11. Kunkue Tectupo 2 Tect cocrour w3 10 BompocoB. 2 0Oamra — CTYICHT
KPHUCTAJLIBI BaHUE mpaBmibHO otBedaer Ha 60-100% BompocoB B Tecte 1

Oanna — CTyeHT npaBuibHO oTBedaeT Ha 30-60% Bompocos
B Tecte Menee 30% mpaBUIBHBIX OTBETOB
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HaUYEHHBIM TEOPETHUECKUM BOMPOCAM U MaKCHMAJIbHO
oneuuBaerca B 10 Gamtos: 9-10 0OannoB BBICTaBISETCH,
€CJIN CTYIEHT OOHAapyXHJl BCECTOPOHHEE, CHUCTEMaTHYECKOe
n TiyOoKoe 3HAaHWE TNPOrPAMMHOIO MaTepHuaja, yMEHHUE
CBOOOZHO  BBINOJNHATH  3aJaHHs,  NPEAYCMOTPEHHBIC
MpPOrpaMMoOM, OCBOMBIIMKA OCHOBHYIO, W 3HAKOMBIH C
JIOTIONIHUTENBHOM uTeparypoi. OTBET MOCTPOEH JIOTHYHO,
MaTepual U3JaraeTcsi YeTKO, SICHO, XOPOIIMM S3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HCIIONB3yeTCA
WHPOPMAIMOHHBII W WUTIOCTPAaTUBHBIA ~ MaTepHuai
(mpuMepsl U3 MPaKTUKW, TaOMMUbl, Tpaduku W T.4.). Ha
BOIPOCHI OTBEYAET KpaTrko, apryMEHTHPOBAHO, YBEPEHHO,
M0 CymecTBy. 8-7 OauioB BBICTABISACTCS, €CIH CTYISHT
OOHapyXHJ OCTaTOYHO IIyOOKME 3HAHHS MPOrPaMMHOIO
MaTepuana, yMEHHME HCIIONb30BaTh paHee MOJyYCHHbIE
3HaHUsI C BHOBb MPHOOPETCHHBIMH, NPUMEHSATH HX Ha
npakTuke. OTBET MOCTPOEH JIOTHYHO, MaTepHall U3J1aracTcs
XOpOILIMM SI3BIKOM, TpHUBIEKaeTcs HH()OPMATUBHBIA U
WITIOCTPUPOBAHHBIA MaTepuaj, HO MpPH OTBETE JOITyCKaeT
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3aJlaBacMble
MperoaBaTesneM, HE BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHHH 5-6 0ayuioB: CTYOGHT TOKa3bIBaeT HeE
JOCTaTOYHBI YpPOBEHb 3HAaHWK y4eOHOrO W JIEKLIMOHHOTO
Marepuaia, He B IIOJHOM o0beMe BiajeeT MPaKTHUYECKUMHU
HaBBIKAMH, YYBCTBYeT ce0s HEYBEpEHHO IpHM OTBETE Ha
BOIpOCEl. B oTBeTe He Bcerma MPHCYTCTBYET JIOTHKA,
apryMEHTHI

MIPUBJIEKAIOTCA HENOCTaTo4yHO Beckue. Ha mocTaBieHHBIE
BOIPOCHl  3aTpyAHSAETCA C  OTBETaMH,  ITOKa3bIBAET
HenocTtatouHo mIyOokue 3HaHus 0-4 0ayuioB: CTYOCHT
MOKa3bIBaeT CNabblii ypoBeHb MPO(ECCHOHANBHBIX 3HAHUM,

3aTpyaHSAETCS NpH aHAIU3€ IpaKkTH4YecKux cutyanuil. He

MOXET TIPUBECTH NPUMEPHl U3 peajbHOM MPAKTHUKH.
HeyBepeHHO M IJOTMYECKM HEMOCIENOBATENBHO H3/aracT
Matepuan. HenpaBuinpHO OTBEYaeT Ha MOCTaBIICHHBIE
BOIPOCHI WM 3aTPYIHSAETCS C OTBETOM

12.

ITocemtaemocTh

10

10 6amnoB — crynent nocetnn Bce 100% 3ansaTHiA

13.

[IpemuansHbie OaIbl

10

JlononHuTEeNbHBIE MpEeMUaTbHBIE Oamiabl  MOTyT OBITh
HayMCIeHbl 3a TMOCTOSHHYIO aKTHBHOCTb BO  BpeMs
nabopatopHbIX 3aHsTHI — 10 Oanos

14.

OTBeT Ha PK3aMCHE

30

10-17 GamioB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H
3aJaHusl OwieTa Ha OLICHKY «YOOBJIETBOPUTEIbHO» 18-24
0aJUIOB — CTYIEHT PacKpblJl OCHOBHBIC BOIIPOCHI U 3a1aHUS
Oujera Ha OLEHKY «Xopomo», 25-30 0amuioB — CTyOEHT
PacKpbll OCHOBHBIE BOTIPOCH M 331aHUs OHMJIeTa Ha OLICHKY
COTIIMYHOD.

15.

NuaauBuayanbHble
3aJIaHMsA, C IIOMOIILIO
KOTOPBIX MOXKHO
HaOpaTh
JIONOJIHUTEILHBIE
OaJIIbl Ha DK3aMEHe

50

Pemenne 3amau (10 ©OammoB) Pedepar mo Ttemaruke
mucrutinael (20 6amtoB: 10 GammoB — comepxkanue, 10
OayutoB  —  BuagcHWe  Marepuanom).  [IpoxoxaeHwme
TecTupoBaHus (40 BOIIPOCOB) IO BCEMY KypPCY AUCITUTLTHHBI

(20 6ammoB: 0,5 6amna 3a KaXXapIi MPaBUILHBIA OTBET)

16.

Uroro 3a cemectp

100

Hrorosas ornenka mo sk3ameHy BbicTaBisieTcss B 100-0aibHON 1IKajae U B TPAAUITMOHHONW YETHIPEXOaUIbE
PEUTUHIOBOM OLIEHKH IO IUCUHUIUIMHE B TPAJAULMOHHYIO YEThIPEX0aUIbHYIO OCYIIECTBIISETCS CAEIYIOIINM O
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100-6ayuipHasA cucTeMa TpanuimonHas cuctema
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4

1
2
3
4
5
6
7

8

9.

~N N L kW N =

.2 TunoBbIE OLIEHOYHBIE CPENICTBA TEKYLIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 9. BonoponHas cBs3b
. MexxmonekynspHoe B3aumozeiicTBue. O01ue moaoKeHuU .
. OpHeHTallMOHHOE B3aUMOJICUCTBHUE.
. IHIyKIIMOHHOE U IUCIIEPCUOHHOE B3aUMOJECHCTBHE.
. Humepsl, o6pazoBanHbie Ban-nep-BaanbscoBbiMu cunamu.
. OKCHMEPBI.
. Bonoponnas cBsa3s. BHyTpu- 1 MmexmonexynsapHas H-cBs3b.
. B3anmopneiictBue Mexay MakKpOCKOIIMYECKUMHU TEJIAMH.
.Dotorpdext. cTopust OTKpPBITHS.
KommuiekcHbie coequHeHusI.

Tema 17. D11eKTpOHHOE CTPOEHUE METAIIIIOB
. DIIEKTPOHHOE CTPOECHHUE METAIIJIOB
. Meramueckast CBA3b
. [TomynpoBoauku
. IlpumecHast 1 coOCTBEHas! MPOBOAUMOCTD MOJTYIPOBOAHUKOB
. TBepabie pacTBOPHI
. lnarpaMMsl COCTOSTHUS
. UaTepmeTanmuabt

Tema 29. [IpoekTupoBaHue KPUCTAIIIOB
. [lonsiTHe 0 KpUCTaNIe, KpUCTAIUIMYECKOM BellecTBe. OCHOBHBIE CBOMCTBA KpHUCTAILIA.

BHeJpeHus. TBepable pacTBOPHI BBIUYUTAHMUS.

8. ITonsTue o nmomumopdusme. JluarpamMma cocTOSHHSI OTHOKOMIIOHEHTHOM CUCTEMBI Ha IpuMepe cepbl. Mo

1
2. PEHTreHOCTPYKTYpHBIN aHalnu3 Kak MeTol1 KpucTauioxumMuu. OnbIT bperros. [loHsiTie 0 CTPyKTypHOM THI
3. Buapl xummnueckux cBsa3eil B kpucrasiax. [IoHsTHE 0 reTepoecMUUECKUX U TOMOJIECMUYECKUX CTPYKTYD:
4. Nonnas cBsi3b. KoBaneHntHas cBa3b. KoopnunanmonHas cBsizb. MeTanmnuueckas cBsizb. OcTaTouHast CBA3b. |
5. Ilousitue o MPOMCIKYTOYHBIX TUIIAX CBA3U: BOAOPOJHAA CBA3b, HOHHO-KOBAJICHTHAS, HOHHO-MCTAJIJIMYCCKA
6. [Tonsatue 06 m3omopdhuzme. CoBEpIICHHBINH U HECOBEPIICHHBIM M30MOPPHU3M. YCIIOBHSI, ISl IPOSIBICHUS U
7

. VI30BajieHTHBIN U reTepoBaJIeHTHBIN H30MOP(HU3M. 3aKOH JUaroHaNbHBIX psagoB depcmana. Tepupie pac

nepexozsl. Kimaccudukanms tTunos nonumopdusma. [Ipenen nonumopgHoii 3amectumocti. MopdoTponus v

9. DneMeHThl CHMMETPHUH: OCh, TOUKA, INIOCKOCTh. CUMMeTpHueckue npeodpazoBanusa. OO03HaUeHHE dTIeMe

10. CnoxeHue 371€eMEHTOB CUMMETPHUH. TeopeMbI O CII0KEHHUH.

11. EnHMYHOE U CUMMETPUYHO-paBHbIe HanpasiaeHus. [loHsaTHe 0 ToueuHO! rpynne cummeTpud. OCHOBHb

12. Buasl cuMMeTpUM: TPUMHUTUBHBIN, IEHTPAIbHBIH, TJIaHAJIbHBINA, aKCUATIbHBIH,

HHaHaKCI/IaHBHBIfI, I/IHBepCI/IOHHO-HpHMHTHBHBIﬁ, HHBepCHOHHO-HHaHaHBHBIﬁ. ITonsatue o KaTeropruu U CUHIC

13. Tlonstue mpoctoit hopMbl. OTKPBITHIE U 3aKPBIThIE MPOCThIE GopMbl. [IpocThie GopMbI HU3IIEH KaTero

BBICIIIE KaTErOpPHUU.
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14. OcHOBHBIEC IPUHIUIIBI IOCTPOSHHS CTepeorpaduIecKuxX U rTHoMocTepeorpaguueckux npoekuuit. Mune

Tema 34. J)Kunkue kpucTtaisl
1. PeanibHble kprcTasuibl. ToueuHble U MPOTSKEHHBIE 1€(DEKTHI B PEAIbHBIX KPUCTAIIIAX.
2. IlonsaTHE 0 NPOCTPAHCTBEHHOM pemieTke. TpaHcuaLuus, BUABI TPACIALUH.
Kpucranisl kak npocTpaHcTBeHHBIE pemieTku. Pemerku bpasa.
3. Teopust mioTHeWmux mapoBsix ynakoBok (ITHIY). 'ekcaronanbHas u KyOnueckas mapoBble YIIakoBKH. T1

4. MHorocnoitHbsie ynakoBkd. CriocoObl 0003HAaYCHHSI TUIOTHEHIIIMX MIAPOBBIX YIIAKOBOK.3HaUYE€HHE TEOPUH |
ctpyktyp AX, AX2, A2X ¢ no3unuu metona [IIY.

5. Teopust mpocTpaHCTBEHHBIX TpyIIl cuMMeTpun dDenopoBa. DI€MEHTh CAMMETPUYHOCTH: BUHTOBAS OCh, II
6. Baxxneiimme CTpyKTyphI IPOCTHIX BEHIECTB (MEIH, 0-Kelle3a, MarHus, ainMasa, rpadura).
7. Baxneitmme ctpyktypbl OuHapubix coequHenuit (NaCl, CsCl, chanepura, Bropiuta, GIFOOpUTA).

8. 3aBHCUMOCTbH (PU3UYECKUX CBOWCTB KPUCTAIIA OT €0 CHMMETPUHU. XapaKTEPUCTHUECKUE TPYIIIBI KPUCT:
npoueccoB. [Ipunuun Heitmana.

9. Dnekrpuueckue cBoicTBa. [1b€303MEKTPUUECTBO U MUPOITEKTPUUECTBO. CErHEeTOAIEKTPUUYECTBO.
10. Ontuyeckue cpoiicTBa. J{BoliHOoe mydenpenomiienue. [lonsgpuszanus ceera. BpamieHue miockoCcTH moJsipE
11. XKunkue kpucramisl. Pa3HOBUAHOCTH (CMEKTHUKU, HEMAaTUKH, XonecTepukn). [Ipumenenue.

Omnpoc

Tema 7. MeTon MONEKyISIPHBIX OpOuTaei
. OCHOBBI METO/1a MOJICKYJIIPHBIX OpOHUTAIICH
. @OPMBI MOJIEKYITYPHBIX OpOUTANICH U MOJIEKYIISIpHbIE KBAHTOBBIE YUCIIA
. JIByXaTOMHBI €TrOMOsIIEPHBIE MOJIEKYJIbI
. I'ereposinepHbie MOJIEKYJIbI
. MHOTr0aTOMHBIEMOJIEKYJIbI

AN N kAW N -

. ConocraBiaeunemeronos BC u MO

Tema 8. MexxMoneKylIsspHOE B3aUMOZEHCTBHE
. Paznenenne MeXMOJIEKYISPHBIX B3aUMOICHCTBHI MO THIIAM
. DNEKTPOCTAaTUYECKUE B3aUMOJCUCTBUS
. UHAyKUMOHHBIE B3aUMOJEHCTBUSA
. lucnepcruoHHbIE B3aHMOJEHCTBUS
. Teopust Jle6as- Xrokkemst
. OOMeHHOE B3aUMOJICHCTBHE
. BonoponHas cBsizb
. TeopeTuueckre MOAEIU U MapaMeTpPbl
. Boma kak nuanexkTpuk

— O 0 3 N L KW

0. l'mapodoOHbIE B3aMMOACHCTBUS

Tema 13. Metansl
1. OcoGeHHOCTH IIEKTPOHHOTO CTPOEHHUS METAJIJIOB
2. UTo Takoe pe30HaHC CBS3U?

3. TunuyHbIe KPUCTAIITUYECKUE PEUIETKH METAIIJIOB, UX OCOOEHHOCTH.
4.

Tema 15. CummeTpust KpUCTaUIOB

—

KakoBbI OCHOBHBIE THIBI KPUCTAIIIMUECKUX PEILIETOK?
2. KakoBbl 0CHOBHBIE TUIIBI 1€(DEKTOB B pealbHBIX KPUCTAILIAX?
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3. B yem nposiBiisieTcst Hanmuuue 1e()eKTOB B peajbHBIX KpUcTauiax?
4. YeM oTIHMYatoTCs TPOCTPAHCTBEHHBIE TPYIITBI CHMMETPUH KPHCTAIIIOB OT TOYEUHBIX TPYIIT CUMMET]
5. KakoBbl 0cOO€HHOCTH KOJIeOaHUI KPUCTAIIOB IO CPAaBHEHHIO € KOJIEOaHUSAMU MOJIEKYJ U B KAaKUX CB

3TH KoJeOaHMsI TPOSBIAIOTCSA?
6. UTo MpUBOAUT K OTIMYHUSAM TIOBEPXHOCTHBIX CBOMCTB BEIIECTB OT MX OOBEMHBIX CBOMCTB?

Tema 16. Kpucramisl MmeTanios
Kpucramiorpadguueckue niockocTu B KPUCTANINYECKHUX PEIIeTKaX METAIIOB.
Buzibl HeCOBEpPILIEHCTB peaJIbHBIX KPUCTAIIIOB
Buzpl TBepBIX pacTBOPOB METAJLIOB. YCIIOBHSI 00pa3oBaHusl.
WnuTepmeramunyeckue coequHeHus. JJanbToHUAbI 1 OepTOIUIHIBL.

Nk v -

[TpaBuiio ppruara NPUMEHUTENBHO K OMHAPHBIM (ha30BBIM THarpaMMaM METaJIIOB.
Pedepar

Tema 1. ®opmbl MmaTepuun
Tewmbl pedeparos:
CoBpemMeHHbIe TPEACTABIEHUS O CTPYKTYPE U CBOWCTBAX 3JI€MEHTAPHBIX YaCTHII.
BrlicokoTemneparypHasi CBEpXIPOBOAUMOCTb.
CranoBnenue kBantoBoil Mmexanuku: H. bop, M. ITnank, JI. [le bpoiine, 3. pénuurep.
CranunonapHoe ypasHenue J. llIpénunrepa. Cirydaun €ero TOYHOTO pELIEHHUS.
Hcropust OTKPBITHS IEPHOANYECKOTO 3aKOHA U (hOpMHUpOBaHUE Iepruoandeckoit cuctemsl J[.1. Men

R e

: DNEeKTPOHHOE CTPOCHHE aTOMOB M CTPYKTYpa NEPUOJUUECKON CHCTEMbl XUMUYECKHX 3JIeMEHTOB /1.
HoMmepamu oT Nel05 o Nell8.

Tewma 2. DnemMeHTapHbIC YaCTHIIBI
Tewmbl pedeparos.
1. Onpenenenue 31eMeHTapHbBIX YaCTHII, UCTOPUS OTKPBITHS.
2. Ucrtopus pa3BUTHS MOHATUS «MATEPUS»
3. CoBpeMEHHbBIE TPEACTABICHUS O CTPYKTYPE U CBOMCTBAX 3JIEMEHTAPHBIX YaCTHII.
4. BeicokoTemneparypHasi CBEpXIpOBOIUMOCTb.
5. AHTHBENIECTBO U AHTUMATEPHSI.
6. CrangaptHas Mozenb U 0030H Xurrca.

Tema 3. OCHOBBI KBAaHTOBOW MEXaHUKH
Tewmsl pedparos:
1. Makporena 1 MUKpoYacTHUIlbl. /[BoMiCTBeHHAs MpUpo/ia CBETa. 3aKOH SKBUBAJICHTHOCTH MAacChl U SHEPTHH.
bporins.
2. KsanroBas mexaHuka u ypaBaenue llIpenunrepa. KBantoBomexaHndeckoe 0ObSICHEHUE CTPOSHUST aTOMOE
3. Pemienue ypaBuenus llpenunrepa a1 OMHOMEPHOTO MOTEHIMAIBHOTO SAIIUKA. TpexXMepHbIN MOTEHIIUAIIb]
4. KBaHTOBOMEXaHMYECKOE OOBSICHEHNE CTPOSHUS aTOMa BOJIOPO/Ia.
5. Omnertel LTepna-I'epnaxa
6. udpaxkumronnsie onbiThl TaprakoBckoro, llItepra u Dcrepmana, Jlays
7. AnomanbpHbIi 3 dexT 3eemana. Paciieruienre CrieKTpabHBIX JIMHUHA B CJ1a00M MarHUTHOMIIOJNE

Tewma 4. YpaBuenue lpenunrepa

1. KBanToBas mexanuka u ypasaenue Lllpenunrepa. KBanroBomexannueckoe 00ObsICHEHHE CTPOCHHUS aTo?
2. Pemienune ypaBuenus lpenuurepa ajist OJHOMEPHOTO MOTEHIUAIBHOTO SIUKA. TpeXMepHBI MOTEHIU
3. KBanToOBOMExaHHYECKOE OOBSICHEHUE CTPOCHHS aTOMa BOJOPOA.
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4. MHOr0JIeKTPOHHBIE aTOMBI.
5. Hctopus pa3Buths npeAcTaBICHUN O XUMHUYECKON CBA3U U BAJICHTHOCTH.
6. Krnaccuueckas Teopysi XMMUYECKOTO CTPOCHMSI U KBAaHTOBAsI MEXaHHUKA.

Mopenb MOJIEKYIbl KaK €IMHOM TMHAMAYECKOW CUCTEMBI U3 SIAEP U JIEKTPOHOB

Tewma 18. TBepabie pacTBOPHI METAIIIOB
1. TBepaplil pacTBOp, 00pa30BaHHBIN MebIO U HHUKeNeM, coaepkut 20 % Cu. Haiitu aTOMHBIN TIPOIIEHT F
MacChl MEIM U HUKEJISI paBHBI COOTBETCTBEHHO 63,54 1 58,71 r/MoIb.
2. Nwmerores nBa TBEpABIX pacTBOpa, COCTOALIMX U3 Meau U Hukens. B nepom 10 macc. % Cu, Bo BTopon
aTOMHBIX MPOIIEHTaX (MOJIbHBIX JOJSIX) HUKEIS U MEIA B ATHX TBEP/BIX pacTBOpax? MolspHbIe Macchl MeIU
COOTBETCTBEHHO 63,54 u 58,71 r/mMoIIb.
3. TpexKOMITOHEHTHBIN TBEP/BIN pacTBOP COAEPKHUT, Macc. %: Meau — 20, HUKesst — 58, OCTaIbHOE - HEU
aTOMHYIO JIOJIIO TPEThEro KOMIIOHEHTA B CIUIaBe (TBEPAOM pacTBope). MOXKHO JI HAalTH €ro MOJISIPHYIO Macc
(T/MOJIB) MPUHATH PAaBHBIMU COOTBETCTBEHHO 63,54 1 58,71.

4. JU1st METaJUIOB CBSI3b MEX/1y aTOMHBIM 00BEMOM p M BeTHMUMHOH 10, XapaKTepu3yIolei cTalioHapHOe
KpHCTaHHI/I‘ICCKOfI peIICTKE, NOAYNHACTCA 3aBUCUMOCTU
p =4/3nr03.

5. Paccuurarp Benmuuunsl r0 111 MU ¥ ypaHa, €CIU X IIOTHOCTH paBHbI 8,9 u 18,3 r/cM3. OTBeTHI nput

Tema 19. UaTepmeTanauabl
1. Tunel cBsi3U, XapaKTepHbIE AJIsI HHTEPMETAIINI0B
2. CocTaB UHTEPMETATUIUIOB
3. Buzabl uHTEpMETAIIUIOB
4. JlanbTOHUIBI, OEPTOILTUIBI
5. CTpyKkTypa JalbTOHUAOB U OEPTOILTUIOB
6. DNEeKTpOHHAs] KOHIIEHTPALUsI THTEPMETAIITAIOB

Tema 22. HanoCTpyKTypHpOBaHHBIE BEIIECTBA

1. Knaccudukanus HanopazmepHbix 3¢dekros.
2. [Iprupona HAHOCOCTOSTHUSI BELIECTBA.
3. Buns! rpadguueckoii 3aBUCIMOCTH «CBOWCTBO — pa3Mep» JJIsi HAHOMaTepHaloB.
4. [Tpupona Mai0aTOMHBIX KJIacTepoB. BHibl 3aBUCUMOCTH « DHEPTHUS CBSI3U U (JNTMHA CBSI3U) — YUCIIO
5. Oco0eHHOCTH aHATUTHYECKOW 3aBUCUMOCTH i [-ro Hauaga TepMOAMHAMHUKHN HAHOCTPYKTYpPHUPOBA
6. OCco0EHHOCTH aHAIUTUYECKOM 3aBUCUMOCTH s [I-ro Havama TepMoInHaMUKH HAHOCTPYKTYPHPOB
pelieHue 3a1a4

Tewma 10. [TomynpoBogHUKH
1. OneHuTh BETMYUHY CPEJHEN CKOPOCTH YIOPAIOYEHHOTO ABMXKEHUS JIEKTPOHOB B MEHOM IIPOBOJH!
3JIEKTPOHOB COBMA/IAET C YNUCIIOM OAHO3APSAIHBIX KATHOHOB MEH, ITPH IIJIOTHOCTH TOKA B HEM paBHOM 10 Aen
2. Mosket nu BemecTBO A, BenmnuuHa di/dT xoToporo Gonbiie Hy1s, ObITh TudIeKTpuKkoM? OTBET 060C
3. MooxeT 1 OBITh COOCTBEHHBIM TTOTynpoBOAHUKOM coeanHeHue Tuna AIIIBV? Ilpuectu mpumepst 7
BO3MOXHBI.
4. MoxeT 1 OBITh MOTYTPOBOTHUKOM C COOCTBEHHOM TPOBOAMMOCTRIO coeauHenue tuna AIIBV? Ipr

€CJIM OHU BO3MOXXHBI.

Tema 11. [IpoBogMMOCTB OTYTIPOBOAHUKOB

1. BemectBo A npu KOMHaTHOM TeMIepaType UMEET YACIbHYIO AJIEKTPONPOBOAHOCTE ¥ = 105 Om-1lcm:
(IMPNEKTPUKHU, TIOTYTIPOBOAHUKH, METaJIbl) OTHOCUTCS BeniecTBO A? OTBET 000CHOBATD.
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2. Nmetoresa 3 Bemectsa A, B u C ¢ yaenbHOHR 371€KTPOIPOBOIHOCTBIO 10-5 Om-1lcem-1, 10-11 C
cooTBeTCTBeHHO. K KakoMy KJiaccy BEIIeCTB (AMAIEKTPUKH, MOTYIIPOBOJHUKH, METAIIIIBI) OTHOCUTCS KaX0€
000CHOBATb.

3. HexkoTopoe BenecTBo B UCXOAHOM COCTOSIHUU UMEET YACIbHYIO ANEKTPOnpoBOAHOCTh 104 OM-1cMm-1
XpaHeHus ee BennunHa cHkaetrcs 10 102 Om-1cm-1. Kakoe npeBpaiiieHre npoucxXoauT ¢ BemecTBoM. OTBe
4. MoskeT 11 BEeLeCTBO, HaXOIAIeeCs] B METAITTNYECKOM COCTOSIHUU, UMETh YEJBbHYIO 3JIEKTPOIIPOBO/
000CHOBATb.

5. VYaenbHas 31eKTporpoBoAHOCTh BemecTBa A npu 25 oC 106 Om-1cMm-1, a mpu 100 oC 105 Om-1cm-
KaKOMY KJIacCy COEIMHEHHI OTHOCUTCS BEIIECTBO A (MeTasll, MOIYNPOBOIHUK, TUMIEKTPHUK)? OTBET 000CH(

Tema 12. Xumnueckas cBA3b B IOIYIIPOBOJIHUKAX

1. Hcxons 3 3MeKTPOHHOTO CTPOCHUS aTOMOB HATPHsI U XJIOpa, OOBSICHUTh MIPUUKHY TOTO, YTO TBEpAasi
JUAJIEKTPUKOM, & €€ BOAHBIN pacTBOP — MPOBOAHUKOM 3JIeKTpudeckoro Toka Il pona.

2. B kpemHuM nmeeTcs npuMech afOMUHUS. ByeT 1 Takoil mpoBOIHHUK 001a1aTh IPUMECHON TTPOBOJ
MIPOBOIMMOCTH OyZIeT UMETh MECTO?

3. UeM oTiiMyaeTcst JOHOPHAS MPUMECH B MOIYHPOBOJHUKE OT akenTopHOM? Kak cka3bIBaeTCsl Ha THII(
3aMeHa aKIEeNTOPHOU MpUMecH Ha TOHOPHYI0? OTBET 000CHOBATH.

4. Kako#t mpumechro, TOHOPHOM WIIH aKIENITOPHOH, SIBISETCS B KPEMHHUH MBIIIBIK? OTBET 000CHOBATS.
5. Kakoii npumecsio, TOHOPHOM U aKIENTOPHOH, sABJsieTcs B repManuu pochop? OTBeT 000CHOBATH, Ut

dTOMOB 3THUX XMMHYCCKHUX 3JICMCHTOB.

6. Kakoii npumecsio, TOHOPHOM WK aKIENTOPHOM, SIBIISCTCS B repMaHuu amoMuHuii? OTBeT 000CHOB:
CTPOEHUS aTOMOB ITHUX XMMHUYECKHUX HJIEMEHTOB.

Tema 14. MeTtannnuyeckas CBI3b

1. Hcxonst u3 3neKTpOHHOTO CTPOSHHS aTOMOB HATPHsl U XJI0pa, OObSICHUTH IPUYUHY TOTO, YTO TBEpas
JUBIIEKTPUKOM, a €€ BOAHBIM pacTBOP — IIPOBOAHUKOM NIEKTpUUecKoro Toka Il poxna.

2. B kpemHME uMeeTcs IpuMech alOMUHNA. byieT 1 Takol MpOBOAHUK 001aaTh MPUMECHOM POBOJ
MPOBOAMMOCTH OyJIeT UMETh MECTO?

3. Uem oTnmyaercs JOHOPHAs IPUMECH B MOIYIIPOBOIHUKE OT aklenTopHoi? Kak cka3pIBaeTCs Ha TUII
3aMeHa aKIENTOPHOI npuMecH Ha TOHOpHYI0? OTBET 000CHOBATb.

4. Kakoii npumechIo, TOHOPHOM MM aKIENTOPHOM, SIBJISETCS B KPEMHHH MBIIIbSIK? OTBET 000CHOBATH.
5. Kako#t mpumechio, TOHOPHOH U aKIIEITOPHOM, siBJsieTcs B repmaHuu ¢hochop? OTBeT 000CHOBATH, U

dTOMOB 3THUX XUMHNYCCKUX 3JICMCHTOB.

Tema 20. JlnarpaMMbl COCTOSHUS
Vcnonb3yst tuarpaMMbl COCTOSIHUS CIUIABOB PACCYMTATh KOHLIEHTPALMU KOMIIOHEHTOB B TOUKAX TUarpaMMbl.

Tema 21. CTpyKTypa CILIaBOB
1. M300pa3uTh TUITBI KPUCTAJUIMYECKUX PELIETOK, Hanboee XapakTepHbIe ISl METAJIOB, U Ha3BaTh HX.
2. M300pa3uTh mIoTHOyNmaKoBaHHBIC IIIOCKOCTH {111} rpaHeneHTpUpOBaHHON KyOMYECKOW PEIICTKH.
3. 306pa3utk miockoct {110} 00beMHOIICHTPHUPOBAHHOM KyOUYEeCKOM PEIIeTKH.

4. VI300pa3uTh Ha MIIOCKOCTH HECOBEPIICHCTBA KPUCTAJLIA, 00YCIIOBICHHBIC: a) BAKAHCUEH; 0) BHEPEHUEM ©
B) HaJIMYUEM aTOMOB IIPUMECH.

5. TertoBast CKOPOCTh aTOMOB (YacTHIT) Ta3a (V) MOJYHHSIETCS 3aBUCUMOCTH

v="((2k_B T)/M),

rae kb — koncranTa bonbivana, M = 1836m0, rme m0 = 9¢10-31kr.

Kak u3menurcs TeminoBas CKOpOCTb YaCTHI Ta3a MU MOBBILIEHUU TeMiiepaTrypsl oT 273 1o 546 K npu npoun
6. 3amucarh ypaBHEHHE HOPMHUPOBKHU BOJHOBOHM (DYHKITMU B KpuUcTalie, ecinu 'V umeeT Bu

¥ = 1/VdV erikr,

rae V - 00beM Kpucrasia.
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7. TennoemkocTh MeTaiuioB (/x/(Monb-3kB*K), B mepBoM NpHOIMKEHUH, MOYKHO BBIPa3UTh CIEAYIOLICH 3al
Cv=+T.
Bo ckonbKo pa3 TEmI0eMKOCTh HAaTpHsl OOJIbINe TEJIOEMKOCTH MEIH MPH OJMHAKOBOW TEMIIEpaType, €CIIU BE
18,0°10-4 u 7,5¢10-4 JIx/(Monb-3kB*K2).

Tema 23. HarnocTpyKkTypHBIE 00pa3oBaHuUs

1. 3aBUCHUMOCTB KOCHHYCA KPAaeBOT0O yIila CMaunBaHHs (KOHTAKTHOTO yIiia) OT A3QEeKTUBHOTO pa3Mepa HaHOY
YpaBHCHHEM:

cosOr = cosBo - U _yn/(c_(K/T) 1),

rae Uyn — BenmnurHa N30BITOYHON yAenbHOU dHEpTHH, 6 K/ — MOBEpXHOCTHOE HATSHKEHUE HA TPAHUIIC KUK
oTHOcHTCS 3aBUCHMOCTh Or = f(r). Kak u3menutcs BennumHa cosOr ¢ ymMeHbiieHrneM 3pGeKTUBHOTO 3HAYEHN

2. 3amnucath BeIpakeHUE AJis 1-ro Hayana TepMOJMHAMUKHU B CIy4ae MPOIECCOB, IPOTEKAIOIINX C MAKPO- H 1
BelecTBaMu. B yem nmpuunHa pa3nudnii 3Tux BeipakeHnuii? OTBET 000CHOBATH.

3. PaccMmoTpeTh poiib peaKIIMOHHOCIIOCOOHBIX KJIACTEPOB MPHU PACTBOPEHUHN OMHAPHBIX HHTEPMETAJUINYECKY
CYLIECTBEHHO Pa3IMYaIOTCs MO AEKTPOXUMHUUECKON aKTUBHOCTH.

4. 3amucath BEIpKEHUS 11 U3MEHEeHHs cBOOOHOM sHeprun [ m66ca u ['enpMrompiia B ciydae MpoIeccoB, I
HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.

camocTosiTeJbHasi padoTa

Tema 27. Cummerpust kpucramioB. Cuctemaruka BUJOB CHMMETPUHI

Kakue TeopeMbl 0 CII0KEHUU 3JIEMEHTOB CUMMETPUN MOYKHO HCIIONIb30BaTh, YTOOBI JOCTPOUTH MPOEKIUH CJ
JIOTIOJIHUTH X, 0003HAYUTh MOJYYECHHBII BI CHMMETPHUH 10 CUMBOJIMKE bpaBs u Mexx1yHapOoJHOW CHUMBON
CUHTOHHIO.

Tema 28. ®opMbI KPUCTALTUYECKUX MHOTOTPAHHUKOB

Hazosure npoctyto ¢popmMy (110 yKazaHHIO MPETOIaBaTeis), YKaXKUTe KaTeroprui0 U CHHTOHUIO, HAJTMYHUE eI
naHHas mpocTas (opMa OTKPHITON MK 3aKPHITOM?

Tema 29. [IpoekTupoBaHre KPUCTAIIIOB
[TocTpoiiTe rHOMOCTEpeorpadhUIECKyIO IPOSKIIHIO:
BapuanTt 1: TpuroHaibHOM TPU3MBbI
BapuanT 2: TeTparoHanbHON AUNIHPaMUIbI
Bapwuant 3: TeTpasnpa

Tema 30. Kpucrannuueckas pemerka. AtomHas Teopust @egoposa.
Bapuant 1: Yto npeacrasmnstor coboit F-pemérku bpass? Paccunraiite KpaTHOCTD SIEMEHTAPHOH sTUCHKH.
Bapuant 2: Uto o3Hauaet 3anuch Iba2 ? Kakue sameMeHThl CHMMETPHUU UMEIOTCS B JAHHOM MPOCTPAHCTBEHHC
Bapwuant 3: Uto o3HauaeT 3anuch Pam21 ? Kakue seMeHTbl CHMMETPUH UMEIOTCS B JaHHON IIPOCTPAHCTBEH

Tema 31. Teopust miaoTHEHIMX mApOBBIX ynakoBok (ITHIY)
Bapuanrt 1: Uto npencrasmusitor codoit F-pemérku bpaBa? PaccunTaiite KpaTHOCTB SIEMEHTApPHON STUCHKH.
BapuanTt 2: Uto o3Havaet 3anuck Iba2 ? Kakue sneMeHTbl CHMMETPUN UMEIOTCS B TAHHOM MPOCTPAHCTBEHHC
Bapuant 3: Uro o3nauaet 3anuchk Pam21 ? Kakue 351eMeHTb CHMMETPUM UMEIOTCS B JAHHON MPOCTPAHCTBER

Tema 32. Kpuctannoxumusi HEOPraHUYECKUX COCAMHEHUI
BapuanT 1. K xakoil cHHTOHUM OTHOCHTCS JaHHAasI IUTIOTHEWIIIas IapoBasi YMaKoBKa: K KyOM4eCKOW WU K Te)
aprymMeHTupoBaHHblii 0TBeT....(BABACACA)...
Bapuanr 2.. B kpuctammueckoit crpykrype AB2C4 atombl C 00pa3yioT IIIOTHEHIIy0 ynakoBKy. KoopanHe
aromoB B — 6. KakoB Tun 3aHaTbIX IycToT? Kakast yacTh mycToT 3amosiHeHa?
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Bapuant 3. Kpucramasr CsNiCl umeror crneaytomyto cTpykrypy: atrombl C1 u Cs 006pa3yloT COBMECTHO JIBY:
Ni HaxoAsTCs B OKTadIpuyecKux mycrorax. Onpenenurs, Kakas 4acTh OKTAYIPUUYECKHX IyCTOT 3arlOJHEHA.

TecTupoBanme

Tema 5. DEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHUX 3JIEMEHTOBY

1. H30T0NBI XUMHYECKOTO JIEMEHTA PA3JIHYAI0TCH:

(1) 10 YUCITy HEUTPOHOB;

(2) T10 YHUCITy BaJICHTHBIX 3JIEKTPOHOB;

3) 10 YHUCITy TIPOTOHOB.

2. ATOM 351eMeHTa HaTpust Na coCTOuT:

(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. CortacHO NPUHATOMY B HACTOsIIIIee BpeMsl ONpe/iesIeHHI0, 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 AaBjeHuHM 1 J1 rasoodpasHoro kucjgopoga u 1 J
razoo0pa3Horo BoAOpPoaa MMET PaBHbIe

(1) MACCBl;

(2) TJIOTHOCTH,

3) YUCJIO MOJIEKYII.

5. Crenenns okuciaenus pocopa B Ba2P207 cocrasiasier

(1) -5;

(2) +5;

3) + 3.

6. Yncs10 KAaKMX 3J1eMEeHTAPHBIX YaCTHI SIBJISIETCS ONpeaeJSINM sl NOHATHS ""'m3oTom' :
(1) MIPOTOHBI;

(2) HEUTPOHBI;

3) 3JIEKTPOHBI.

7. Yucs10 KAaKMX 3JIeMEHTAPHBIX YACTHI SIBJISIETCS ONpPeAeJIAI0INM JIsl NOHATHS ""MoH"":
(1) MIPOTOHBI;

(2) HEUTPOHBI,

3) 3JIEKTPOHBI.

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

(2) 6;

3) 8.

9. Kakue u3 nepeyncjieHHbIX 0003HAYeHNH opOuUTAJIeii He BEePHbI:

(1) 25, 4p;

(2) 2p, 3d;

3) Ip, 2d.

Tema 6. Monnas cBsi3b
W3 nepeyncieHHbIX HUKE XapaKTePUCTUK IEMEHTOB MEPUOTUUECKU U3MEHSIOTCS:
(1) 3apsj sapa aroMa;
(2) YHUCJIO SHEPTETUYECKUX YPOBHEH B aTOME;
3) YHUCJIO MIEKTPOHOB HA BHEIIHEM JHEPIETUUECKOM YPOBHE.
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2. BuyTpu nepuona ypejauveHune nopsiAKOBOro HoMepa 3JieMeHTa 00bIYHO COMPOBOK/IAETCS:

(1) YMEHbILIEHUEM aTOMHOT'O pajiyca U BO3pacTaHUEM JIEKTPOOTPUIIATEILHOCTH aTOMa;

(2) BO3paCTaHUEM aTOMHOIO pauyca U YMEHBIIEHUEM JIEKTPOOTPULIATEIILHOCTH aTOMA;

3) HEU3MEHHBIMH 3HAYCHHUSIMH aTOMHOTO PaJlyca M YMEHBIICHUEM AJIEKTPOOTPULIATEIbHOCTH.

3. ATOMBI 371eMeHTOB A rpynnbl nepuogu4ecKoil CHCTEMbl 3JIEMEHTOB HMEIOT OJUHAKOBOE
4HCI0:

(1) 3JIEKTPOHOB;

(2) BaJICHTHBIX 2JICKTPOHOB;

3) HEUTPOHOB.

4. N3 npuBeeHHBIX MPOCTHIX BelIeCTB BbIOEPUTE Ty Mapy, KOTOPas OyaeT pearupoBaTb MeEKIY
c000#i Han0o/1ee HHTEHCHUBHO:

(1) Fe u P4;

(2) Caus;

3) Nau CI2.

5. Xapakrep okcuaoB B psaay P20S - SiO2 - A1203 - MgO u3meHsieTcsl CiIeIyHIUM 00pa3om:

(1 OT OCHOBHOT'O K KHUCJIOTHOMY ;

(2) OT KHCJIOTHOTO K OCHOBHOMY ;

3) OT KHCJIOTHOTO K aM()OTEPHOMY.

6. KoBajieHTHBIE CBSI3M 00pa3ylOTCsl 00BIYHO:

(1 3a CYeT Mepexo/ia AEKTPOHOB OT OJJHOTO aToMa K JIpyromy;

(2) 3a CYET B3aMMHOIO IPUTSKEHUS S11€P aTOMOB;

3) 3a CYET MEPEKPHIBAHMS aTOMHBIX OpOUTaell 1 00pa3oBaHUs OOIIKMX TMap JIEKTPOHOB.
7. Mexanu3Mbl 00pa3oBaHNs KOBAJCHTHOM CBSA3M:

(1 paguKaIbHBIH;

(2) OOMEHHBII;

(3)  HIOHOPHO-aKIENTOPHBIH.

Bribepure HeBepHOE yTBEpKICHUE.

8. B moJgiekysie a3ora odpasyrorcs:

(1) TOJIBKO G-CBSI3U;

(2) TOJIBKO TT-CBSI3H,

3) KakK G-, TaK U T- CBSI3H.

9. B mosiexkysne NH3 y aroma a3ora:

(1) BAJICHTHOCTb paBHA CTEIIEHU OKUCIICHHS,

(2) BaJICHTHOCTb U CTETIEHb OKUCIJICHUS TPOTUBOIOIOXKHBI 110 3HAKY;
3) BAJICHTHOCTb HE paBHA CTEIIEHU OKUCIICHUS.

Tema 24. OCHOBBI pEHTT€HOCTPYKTYPHOTO aHaJIN3a
1. KakoBbl OCHOBHBIE MAaKpOCKOITMYECKUE TPU3HAKH KpUcTasia?
a) CAMMETPHsI, aHU30TPOIHS U OJHOPOTHOCTB;
b) rabutyc, UBET U pa3Mephl;
C) COCTaB, CTPYKTypa U CBOICTBa;
d) yucrora u popma rpaneii.
2. TMouemy /Ui pa3iIMYHbIX BEIIECTB ¥ JUIsl pA3HBIX TpaHel KpHCTalia OMHOTO BEIIECTBA YIVIBI, PU KOTOPh
PEHTICHOBCKUX JIy4el pa3inuyHbI?
a) U3-3a Pa3IMuus MEKIUIOCKOCTHBIX PacCTOSHUI,
b) BciencTBre pa3nuyuii B XAMUYECKOM COCTABE;
C) u3-3a e(heKTOB KPUCTALTUIECCKON PEIIeTKY;
d) HUYero u3 MepevrcICHHOTO.
3. B yem cocToAT JOCTOMHCTBA METO/Ia BpalleHUs?



32
a) 10 peHTreHorpamme, nojb3ysack popmyrnoit D=nl=2dsing, jerko onpeaeanuTs NepUOABI HICHTUYHOCTH K[
b) MOHOXpOMaTHUECKU PEHTTEHOBCKHI JIyY;
C) BO3MOKHOCTb UCCIICAOBAHMS MOJTUKPUCTAIITUNUYECKUX TE,
d) HUYero u3 MepevrcICHHOTO.
4. Yro Takoe aHu3oTponusa’?
a) 3aBUCUMOCTb (PU3UKO-XUMHUUECKHUX CBOICTB OT HalpaBJICHUs B KPUCTAILIE;
b) Hanbomnee ob11ast 3aKOHOMEPHOCTD, IPUCYILAsi CTPOCHUIO U CBOMCTBaM KPHCTANIMYECKOTO BEIIECTBA;

C) €CJI CBOMCTBO BEIIeCTBA HE M3MEHSCTCS B 3aBUCHMOCTH OT HaIlpasJICHUA WX OIHMCAHHUE 3TOI0 CBOMCTBa
CHUCTEMBI KOOPAWHAT, TO TOBOPAT, YTO BEIICCTBO AHU3OTPOITHO B OTHOICHUHN 3TOI'O CBOﬁCTBa;

d) HE3aBHUCUMOCTh CKaISIPHBIX (PU3UKO-XUMUYECKUX CBOMCTB KpHUCTAJlJIa OT €T0 OpPUEHTAIMH.
5. UeM xapakTepu3yeTcsl KPUCTAIUIMUECKOE COCTOSTHUE BelecTBa?
a) OJMVDKHUM TIOPSITKOM;

b) TanbHUM MOPSIIKOM;

C) TEKy4YeCThIO;

d) 6ecriopsiIOUHBIM IBUKEHHEM YACTHII.

6. YKaxuTe XapaKTepHbIEC YEPThI )KUIKOTO COCTOSHUS BEIIECTBA?
a) ONVKHUH MOPSIIOK;

b) nanbHMIA TOPSAAOK;

C) XaOTUYHOE JIBMKEHUE YaCTHII.

d) HUYero u3 nepevYncICHHOTO

7. YKakute 0JHO U3 OCHOBHBIX CBOMCTB KpUCTaJIa?

a) TUNIACTUYHOCTh

b) crmocoOHOCTH K CAaMOOTPAHKE;

C) TEKy4ecCTb,

d) crtocoOHOCTh K BO3TOHKE.

8. Kpucramnoxumus nzydaer?

a) TePMOIMHAMUYECKHUE CBOMCTBA KPUCTAIIIA;

b) BiusiHUE BHENTHUX (PAKTOPOB HA MPOIIECC KPUCTATUIU3AINH;

C) CBSI3b CHMMETPHUH KPUCTAITIA U €0 (PHU3NIECKUX CBOMCTB;

d) HUYero U3 MepevrcICHHOTO.

9. YkaxuTe XxapakTepHble 4epThl aMOP(GHOTO COCTOSHUS BeliecTBa?
a) OMVDKHUI TOPSIOK;

b) manpHUI MOPSIIOK;

C) XaOTHYHOE JIBH)KEHUE YaCTHIl.

d) HMYero U3 NepevncIeHHOro

10. YUTo mo3BONIMII YCTAHOBUTH PEHTTEHOCTPYKTYPHBIN aHaIn3?

a) B3aUMHOE PaCIOJIOKEHNE aTOMOB B KpUCTAJIIaX

b) peanbHbIe pa3Mepbl aTOMOB B KPUCTAJUTMUECKUX CTPYKTYpax;
C) TUIIBI XUMUYECKUX B3aUMOJCHCTBHI MEXIYy YaCTUIIAMHU B KPUCTAILTIE;
d) HUYero U3 MepevrcICHHOTO.

Tema 25. OcoOEHHOCTH XMMHUYECKOTO B3aUMOICHCTBUS B KpUCTAITIAX
1. CTpyKTypbl KpUCTAJJIOB KAKOTO BEILIECTBA SIBISIOTCS TOMOIECMUYECKUMU?
a) YIJIEKHCIIOTO Ta3a;
b) BoIBI;
C) XJIOpUJa BOIOPO/A;
d) xopuna Hatpus.
2. Kak cooOmuTh morynmpoBOAHUKY METANIMUECKUE CBOMCTBA?
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a) co3Jarh yCJIOBUs, 0OecreunBaloye COMMKeHNe aTOMOB Ha MEHBIIINE PACCTOSIHUS, TIPU KOTOPHIX BAJICHTI
MIEPEKPHIBAOTCSI.

b) cosnare ycioBus, 0OecreunBaroye ylajieHue arToMOB Ha OOJIbIINE PACCTOSHUS, TPU KOTOPHIX BaJICHTHA
NEPEKPBIBAIOTCSL.

C) MOHU3UTH TEMIIEPATYDY.

d) moBBICUTE TEMTIEpATYDY.

3. Kak BIusIOT IpUMECH Ha 3JIEKTPOIIPOBOIHOCTD MOITYIIPOBOIHUKOB?
a) MOBBIIIAIOT TPOBOUMOCTb;

b) yMeHBIIIaI0T MPOBOUMOCTB;

C) HE U3MEHSIOT IPOBOIUMOCTb;

d) ux BIUsSHUE 3aBUCUT OT XapaKkTepa MPUMECH.

4. Kak cooOmuTh MOIyITPOBOAHUKY METAUIMUECKUE CBOMCTBA?

a) co3Jarh YCJIOBUs, 0OecIeunBaloye COMMKeHNEe aTOMOB Ha MEHBIIINE PACCTOSIHUS, TIPU KOTOPHIX BAJICHTI
NIEPEKPHIBAIOTCSI.

b) cosnare ycioBus, 0OecreunBaloye yiajieHue arToMOB Ha OOJIbIINE PACCTOSHUS, TPU KOTOPHIX BaJICHTHA
NEPEKPBIBAIOTCSL.

C) MOHU3UTH TEMIIEPATYDY.

d) moBBICUTE TEMTIEpATYDY.

5. Kakoe npocToe 1o cocTaBy BEIIECTBO, C TOUKH 3PEHUS CTPYKTYPHBIX MPEICTABICHUMN, IBISETCS CIOKHBIM
a) rpadur;

b) anmas;

C) MarHuii;

d) menp.

6. CTpyKTYypbl KPUCTAJJIOB KaKOTO BEIIECTBA SIBISIOTCS FETEPOJCCMUUECKUMU ?
a) cyabhuaa NUHKA;

b) BomBI;

C) XJIOpHJIa BOJOPOJA;

d) anmmasa.

7. B KakoM KpHCTajule peain3yeTcsl HOHHO-KOBAJIEHTHBIM TUII XUMUYECKON CBA3H?
a) cynbuaa IHUHKa;

b) BoIBI;

C) XJIOpHU/a HATPHSI;

d) anmasa.

8. Kakoi1 Tun cBsi3u peain3yeTcs B CIIaBaX HaTPUs C MEIbIO?

a) MOHHas;

b) HOHHO-KOBaJICHTHAS;

C) KOBJICHTHO-METaJUJUTHYECKAs,;

d) nonHo-mMeTaIMYECKasl.

9. Kakoii TUIl CBS3U peasIn3yeTCsl B MOITYIIPOBOIHUKAX ?

a) MOHHas,;

b) HOHHO-KOBaJICHTHAS;

C) KOBaJICHTHO-METaJUIMYEeCKas;

d) noHHO-MeTaIHnYeCKas.

10. Kakue ¢pu3ndeckue CBOWCTBA OMPENEISIOTCS 0COOCHHOCTHI0O METALTUYECKOMN CBS3H?
a) BBICOKHE TETIOM30JIUPYIOIINE CBONCTBA;

b) 31eKTpONIPOBOAHOCT;

C) XpYIKOCTB;

a) TBEPJOCTb.
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Tema 26. KpucramioxumMuueckue siBIcHUs
1. Uto Takoe momumopduzm?

a) CBOMCTBO HEKOTOPBIX BEIIECTB CYyIIECTBOBATh B BUJI€ HECKOJIBKUX KPUCTAIUIMUECKUX CTPYKTYP, OTINYALO]
CTPOEHHUIO U CBOWCTBAM;

b) paBHOPOPMEHHOCTS;

C) 3aKOHOMEPHOE M3MEHEHHUE CTPYKTYPHI IPH 3aKOHOMEPHOM M3MEHEHUH XUMHUYECKOTO COCTaBa;
d) HMYero U3 NepevncIeHHOro.

2. Yto Takoe mopdoTrpormws?

a) CBOMCTBO HEKOTOPBIX BEILECTB CYIIECTBOBATh B BUJI€ HECKOJIBKUX KPUCTAJUIMYECKUX CTPYKTYP, OTIMYAI0
CTPOEHHUIO U CBOWCTBAM;

b) paBHOPOPMEHHOCTS;

C) 3aKOHOMEPHOE M3MEHEHHUE CTPYKTYPHI IPH 3aKOHOMEPHOM M3MEHEHUH XUMHUYECKOTO COCTABa;
d) HMYero U3 NepeuncIeHHOro.

3. Yro Takoe nzomoppuzm?

a) CBOMCTBO HEKOTOPBIX BEILECTB CYIIECTBOBATh B BUJI€ HECKOJIBKUX KPUCTAJUIMYECKUX CTPYKTYP, OTIMYAI0
CTPOEHHUIO U CBOWCTBAM;

b) paBHOPOPMEHHOCTS;

C) 3aKOHOMEPHOE N3MEHEHHUE CTPYKTYPhI IPH 3aKOHOMEPHOM U3MEHEHUH XMMUYECKOTO COCTABA;
d) HMYero U3 NepeuncIeHHOro.

4. Kakue BemecTBa n30MOP(GHBI APYT ApyTy?

a) OKCHUJI ITMHKA U MarHui;

b) anma3s u rpadwur;

C) MOHOKJIMHHAsI 1 poMOUYecKas cepa;

d) uepnsIii 1 6enbrit hochop.

5. K xakomy THIy nonmumMopgusmMa OTHOCITCS ainMas u rpadur?

a) CTPYKTypa U KOOPAMHAIIMOHHOE YHMCIIO OIMHAKOBBI, @ CBOWCTBA BEIIECTB PA3IUYHBI;
b) cTpyKTypHBIE €IUHUIIBI PACTIONATAIOTCS MO/ PA3HBIMH yTIIAMU;

C) HEMpaBWJIbHOE TOJI0KEHHUE MOJIEKY B Y3JIaX KPUCTAJUINYECKON PEIeTKH;

d) B cTpyKTypax KOOpAMHAIIMOHHOE YHCIIO PA3IHYHO.

6. K xakomy Tuny nonumopdusma otHocsrcs a-Fe u b-Fe?

a) CTPYKTypa ¥ KOOPIAUHALIMOHHOE YUCIIO OJJUHAKOBBI, & CBOWCTBA BELIECTB Pa3INYHBbI;
b) cTpyKTypHbIE €TUHUIIBI PACIIONATAIOTCS MO/ PA3HBIMU YTJIAMU;

C) HEMPABMWJIbHOE IOJIOKEHUE MOJICKYJT B y3J1aX KPUCTAIUTMYECKON PEIIeTKH;

d) B cTpyKTYypax KOOpJAWHAIIMOHHOE YHCIIO PA3JIMYHO.

7. Kakue BelecTBa XapakTepu3yoTcsi oquHakoBbIM Turiom [11ITY?

a) HOpMaJIbHBIC U OOpaIEHHBIC ITUHEIH;

b) anmas u rpadur;

C) uepHbIi 1 6enbiid hocdop;

d) monumop¢ubie MoaHDUKaIIUN KBapIIa.

8. Kakoe kpucTauioOXMMHAYECKOE SIBICHUE PEATU3YIOTCS B CTAIISIX?

a) moauMopdusm;

b) mopdoTpomnus;

¢) uzomophusm;

d) obpazoBanue TBepabIX pacTBOpoB Il pona.

9. IlpumMepoM Kakoro KpUCTAITIOXUMUYECKOTO SIBJICHUS MOXKET CIIYKHUTb EPexo] MOHOKIMHHOM Cephl B poM(
a) SHAHTHOTPOITHBIN TIEPEXO]T;

b) MOHOTPOIIHBII IEPEXO;

¢) mopdoTpornus;

d) uzomopduzm.
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10. IIpuMepoM Kakoro KpUCTaINIOXMMHUECKOTO SIBIEHUSI MOXKET CIYXKHUTh OJIOBSHHAs yyma?
a) MOHOTPOITHBIN TIEPEXOI;

b) SHAHTHOTPOIHBIN MEPEXO;

¢) mopdoTpornus;

d) uzomopduzm.

Tema 27. Cummetpust kpucramioB. Cuctemaruka BUJOB CHMMETPUHT
1. K cummeTrpudeckum nmpeoOpa3oBaHUsIM HE OTHOCHUTCS:
a) OBOPOT;
b) oTpakeHHE B TUIOCKOCTH;
C) OTPaXCHHUE B TOUKE;
d) orpaxkenue B CyObEKTUBHOM BOOOpaKEHHUH.
2. DneMeHTapHbIM yIJIOM TOBOpoTa ([ |[1) TOBOPOTHOM OCH HA3bIBAETCS
a) HaMMEHBIINH yToJl TOBOPOTA, MPU KOTOPOM ITPOUCXOJUT COBMEIIEHHE BCEX TOUYEK MHOTOTPAHHHUKA;
b) HauGoONBIIMIA YTOT TOBOPOTA, MIPH KOTOPOM MPOUCXOAUT COBMEIIEHUE BCEX TOYCK MHOTOTPAHHUKA;
¢) Mo00# yroJ, Ipr KOTOPOM MPOUCXOIUT CUMMETPHUUIECKOE TTPeoOpa3oBaHuE;
d) yron oTpaxkeHus: CBETOBOTO MOTOKA.
3. B kpucTamiax MOTyT ObITh TOBOPOTHBIE OCH ...
a) TOJIbKO HEYETHBIX MOPSIKOB;
b) TONBKO YETHBIX TTOPSIKOB;
c) 2, 3,4 u 6 nopsAKOB;
d) Bcex mopsinkoB ot 1 1o 6.

4. BooOpaxkaemas psimasi, Ipu ITOBOPOTE BOKPYT KOTOPOW HAa HEKOTOPBIN 3JIEMEHTAPHBIN YToJl C IMOCIEAYIO
OTPa)KCHHEM B IIEHTpE (UTypHI, OCIETHIS COBMECTUTCS cama ¢ co00il, Ha3bIBaeTCH. ..

a) IOBOPOTHOM OCHIO;

b) MHBEPCHOHHOM OCHIO;

C) MJIOCKOCTBIO CUMMETPHH;
d) neHTpom MHBEpCHH.

5. BooOpakaemast Touka BHyTpH (PUTYpBI, KOTOpasi XapaKTepU3yeTcs TeM, UTO Jr00ast IpoBeIeHHAas Yepe3 H
Ha PaBHBIX PACCTOSHHIX BCTPEUACT OJMHAKOBBIE (COOTBETCTBEHHBIC) TOUKU (PUTYpPHI HA3BIBACTCHL...

a) IOBOPOTHOM OCHIO;

b) MHBEPCHOHHOM OCHIO;

C) MJIOCKOCTBIO CUMMETPHH;
d) neHTpom MHBEpCHH.

6. BooOpakaemast III0CKOCTh, KOTOpasi AT GUTypy Ha 2 3€pKaJIbHO PaBHBIE YacCTH, OTHOCSIIUECS IPYT K
3€pKaJbHOE OTPAXEHUE HA3bIBACTCH. ..

a) TUIOCKOCTBIO CKOJIB3SIIIIETO OTPasKEHHUS;

b) MHBEPCHOHHOM OCHIO;

C) MJIOCKOCTBIO CUMMETPHH;

d) neHTpom MHBEpCHH.

7. Boobpakaemasi psimasi, Ipu IOBOPOTE BOKPYT KOTOPOM HAa HEKOTOPBIN YToJl, Urypa COBMEILIaeTcs cama (
a) IUIOCKOCTBIO CKOJIB3SIILETO OTPaKEHMS,;

b) HHBEPCHOHHOM OCHIO;

C) TUIOCKOCTHIO CHMMETPHH;

d) moBOpOTHO OCHIO.

8. Hannuue B MHOrorpaHHuke (KpucTaie) IpUCYyTCTBUE LIEHTPAa HHBEPCHH MOXHO YCTaHOBUTh
a) HAJIMYMEM B KPHUCTaJJIE LIEHTPA TSHKECTH;

b) HayMureM XoTs OBl ABYX B3aUMOTApAIICIbHBIX TPAaHEH;

C) HAJIMYHMEM TpaHel B BU/I€ IPABUIbHBIX TPEYTOJIbHUKOB;
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d) monapHo¥i mapaneNbHOCTBIO BCEX €ro rpaHei

9. Ilopsimok OCU CUMMETPHUHU ONPEAETAETCS

a) YMCJIOM COBMEILIEHUH MTPU oBOpoTe Ha 360°;

b) uncnom coBmetenuii nmpu moBopote Ha 180°;

C) IPOM3BOJILHBIM YMCIIOM COBMEIICHUH BCEX TOYEK (PUTYPHI;
d) uucnom rpaneii;

10. B xpucrannax, cogepxaiiux HTHBEpCUOHHbBIE OCH

a) HET MIOBOPOTHBIX OCEH;

b) HET LeHTpa HHBEPCHH;

C) OTCYTCTBYIOT INIOCKOCTH CUMMETPHH;

d) HeT orpanuyYeHuil Mo HaAOOPYy TEMEHTOB CUMMETPHH.

Tema 28. ®opMbI KPUCTAIUIMUECKUX MHOTOIPaHHUKOB
1. Kakast 13 HIKETepeurCICHHBIX MPOCTHIX (POPM SBISETCS OTKPBHITOM?
a) CkanieHosnp;
b) TerparonanabHBIN TETpadIp
¢) luterparoHanpHas MUpamMuaa;
d) TerparonanbHast TUIAPAMHJIA.
2. Kakast 13 HKeTepeurCcICHHbBIX POCTHIX (POPM SIBISETCS 3aKPHITOMH?
a) CkaneHoamp;
b) TerparonanbHas nmpu3Ma;
c¢) uterparonanbHas nupamMuaa;
d) [Turakou .
3. Kakas u3 HIKenepeuncaeHHbIX MPOCTHIX (hOPM HE OTHOCHUTCS K CpEAHEH KaTreropun?
a) CkasieHoap;
b) TpuronTpurerpasmup;
¢) luterparoHanpHas MIpamMuaa;
d) TerparonanbHass TUITAPAMHJIA.
4. Kaxasi U3 HUKETIEPEUHUCICHHBIX MPOCTHIX (JOPM HE OTHOCUTCS K BBICILICH KaTeropuu?
a) ['ekcanmp;
b) Pom6osnp;
c¢) PomGomonekasnp;
d) IlenTaronmonexaap.
5. Jyist Kako# U3 TIEPEYUCIICHHBIX TPOCTHIX (POPM XapaKTEPHO HAIMYHUE EAMHUYHOTO HaIlpaBICHUS?
a) Juonp;
b) Pom6031p;
c¢) Pombomonexasmp;
d) TpuronTprokTasmp.
6. Jlnst Kakoii U3 MEePEYNCIIEHHBIX IPOCTHIX ()OPM XapPaKTEPHO HATUIHE CHMMETPHYHO-PABHBIX HAIPABICHUL
a) Mmanp;
b) Pom6osnp;
¢) TpuronanbHBIN Tpaneodap;
d) TpuronTpuokxrasp.
7. VYkaxure npocTyro GopMy KpucTaia, B KOTOPOH I'paHU MPEACTABIEHbI IPABUIbHBIMHU TPEYTOJIbHUKAMH.
a) Juonp;
b) Pom6031p;
c¢) Terpasnp;
d) TpuronTprokTasmp.
8. Ykaxure mpocTyro GopMy KpUCTalia, B KOTOPO TpaHH MPEACTABICHBI TPABMILHBIME MPSMOYTOJILHUKAN,
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a) Juonp;
b) I'ekcasmp;
c¢) Terparekcasnp;
d) TpuronTprokTasIp.
9. C monsiTreM npoctasi popma KpucTaia He CBSI3aHbI CIICTYIOIINE TTOHITHS
a) [Tonynpukpsitas npoctas hopma;
b) KomOuHanus;
c¢) Obmas mpocTtas hopma,
d) Yactnas npocras ¢popma;
10. CoBOKYITHOCTb T'PaHEH, CBSI3aHHBIX MEXK]Ty COOO0H 2JIEMEHTaMH CUMMETPHH, Ha3bIBACTCS
a) [Ipocroit popmoii.
b) KomOunanuei;
c¢) Opranu3zanueii;
d) Huuero u3 nepevrciieHHOTO.

Tema 29. [IpoekTupoBaHue KPUCTAIIIOB
1. Crepeorpaduueckne mpoeKIuu
a) JlatoT TouHbI€ MpeICTaBICHHS O pa3Mepax KpUcTaia;
b) ZlatoT TOUHBIE PEACTABICHUS O PACHIOIOKEHUH I'PaHeH B KpUCTAJLIaX;
c¢) JlatoT TouHbIe MpencTaBiIeHHs 00 yIiax U 3JIeMEHTax CUMMETPUU B KpUCTalIax;
d) IIpencraBnsor coO0i MPOEKIMKU HOPMAJIEH K IpaHsIM KpUCTala.
2. 'momocrepeorpaduueckue IpOeKIuu
a) JlatoT TOUHBIE TPEACTABICHUS O Pa3Mepax KpUCTaIla;
b) He ommnuarorcs ot crepeorpadnyecKux MpOeKIINiA;
c¢) JlatoT TouHBIE PEACTABICHUS 00 yIlIaX U 3JIEMEHTaX CUMMETPHH B KPUCTAJLIaX;
d) [IpeacrasmstoT coO0i MPOEKITMK HOpMAJIeH K TPpaHsIM KpUCTaslIa
3. HampaBneHnue, NepneHIuKyIIpHOE 110 OTHOIICHHUIO K KPYTy MPOEKIIUHU, IPOCKTUPYETCS B BUIE
a) Jlyru Ha Kpyre MpoeKInH;
b) 2 Toukamu, JIexKAIUMH Ha OKPY>KHOCTH;
c) Toukoii B 1IeHTpE KpyTa;
d) Touku BHYTpH Kpyra MPOEKIIUH.
4. ITpoekuus MI0CKOCTH, MAPAJIIETLHON IIOCKOCTH KPYyra MPOEKIMU, COBMAAAET. ..
a) C ntnaMeTpoM Kpyra IpoeKIuH;
b) C nmyroii Ha KpyTe MPOCKIINH;
¢) C kpyrom npoexiuu;
d) C 2 Toukamu, JeXaIuMH Ha OKPY>KHOCTH.
5. B rHoMocTepeorpaduueckix MpoeKIMAX MapajuiebHas IpaHb KpPyry MPOSKLIUH U JIexkKalas HaJl HUM 000:
a) KpecTtrukom Ha III0CKOCTH KpyTa MPOEKIINH;
b) KpykoukoM Ha OKpYKHOCTH;
c) Kpectukom B LieHTpe KpyTa MpOeKIHH;
d) Kpy>xoukoM B IIeHTpe Kpyra MpOeKIIUH.
6. Husmas kareropust oObeIuHSET. ..
a) Bce Bubl cuMMeTpuu, HMEIOIINE €TMHIYHOE HalpaBlICHHE;
b) Bce Buabl ciMMeTpuu, coepiKalue Mo OJHOW OCH BBICHIETO MOPSIJIKA, COBMAIAIONIEH C €MHIUYHBIM HaIIf
c¢) Bce BuzbI cuMMeTpun, B KOTOPBIX HET OCEH MOpsIKa BhIIIE 2;

d) Bce Buabpl cCHMMETpUH C HECKOJIBKUMH OCSIMH BBICIIIETO TTOpsiiKa (00si3aTenbHO TpucyTcTBue 41.3), Bee *
KaTerOpHH — CHMMETPHYHO-PaBHEIE.

7. Cpenuss kareropusi OObeAUHSIET. ..
a) Bce BUJIbI CI/IMMeTpI/II/I, NMCHOIIINEC CAMHUYHOC HaHpaBJIeHI/IC;
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b) Bce Buabl cuMMeTpuu, coepKaliie 1o oHOW OCH BBICIIETO MOPS/IKA, COBIAAAIONICH ¢ eTMHIYHBIM HaIlf
c¢) Bce Buzbl cumMeTpuu, B KOTOPBIX HET OCEH MOPsIKa BhITIE 2;

d) Bce BuIbl CHMMETpHUH C HECKOJIBKMMHM OCSIMH BBICIIETO Topsiaka (00si3arenbHO mpucytcrBue 4L.3), Bee
KaTeropuu — CUMMETPUYHO-PaBHBIE.

8. Bricmiass kareropusi OObeIUHSET. ..

a) Bce BuabI cuMMeTpun, UMEIOIINE €AMHUYHOE HAIIPaBIICHUE;

b) Bce Buabl cuMMeTpun, coepKaliie 1o oHOW OCH BBICIIETO MOPS/IKa, COBIAAAONICH ¢ eTMHIYHBIM Harlf
c¢) Bce Buzbl cumMeTpuu, B KOTOPBIX HET OCEH MOPsIKa BhITIE 2;

d) Bce BuIbl CHMMETpHUH C HECKOJIBKMMHM OCSIMH BBICIIETO Topsiaka (00s3arenbHO mpucytcrBue 4L.3), Bee
KaTeropuu — CUMMETPUYHO-PaBHBIE.

9. CHHTOHHUSA — ITO ...
a) [pynma BUAOB cUMMETpHH, 00pa3oBaHHAs IIEHTPOM CUMMETPHH.

b) prnna BU0B CUMMCTPHU C OJUHAKOBBIM YHUCJIIOM CIHUHUYHBIX HaHpaBJIeHI/IfI, 06J'Ia,ZLaIOH_[I/IX OJHHUM HJIN ]
CUMMCTPUHU (HpCI{HO‘-ITeHI/Ie OTAACTCA OCAM BBICHICTO HOpSII[Ka).

¢) I'pynna BUI0B CUMMETPUH, UMEIOIIMX IOBOPOTHBIE OCH BTOPOTO MOPSIIKA;

d) I'pynna BugoB cuMMeTpur, 00pa3oBaHHAs IIOCKOCTAMH, IPOXOAALIMMHU BAOJIb IOBOPOTHOM OCH BBICILIETC
10. B rHomMocTepeorpaguueckux MpoeKuusaX NepreHANKYIApHas TpaHb KPYTy MPOEKIMKA 0003HAYAETCS

e) KpecTukoM Ha MI0CKOCTH Kpyra IpOeKIHH;

f) Kpy>xoukoM Ha OKpY>KHOCTH;

g) KpecTukoM B IeHTpe Kpyra MpoeKLuH;

h) Kpy>xoukom B LIeHTpe Kpyra MpOEKIIHH.

Tema 30. Kpucramiuueckas pemerka. AtomHas Teopust @enoposa.
1. Kakoe BemecTBO UMEET KPUCTAIUTUYECKYIO CTPYKTYPY, MPEACTaBICHHYIO TPAHEIIEHTPUUIECKOM KyOn4uecKol
a) aiMas;
b) menp;
C) MarHuif;
d) BropTIUT.
2. Uemy paBHO KOOPAMHAIIMOHHOE YUCIIO B CTPYKTYpe MeAu?
a)12; ¢) §;
b)5; d) 6.
3. Yemy paBHO KOOPJAMHAIIMOHHOE YHCJIO B CTPYKTYpE BoJb(ppama?
a)12; c¢) §;
b)5; d) 6.
4. Kak Ha3bIBaeTCs BCECTOPOHHE-TPAHELIEHTPOBAaHHAsl peleTKa o bpass?
a) A-pereTka;
b) C-pemrerka;
c¢) P-pemerka,;
d) F-pemerxa.
5. Kak Ha3piBaeTcst 00bEMHO-IIEHTpUpPOBaHHAsT peméTka mo bpass?
a) A-peleTka;
b) I-pemeTka;
c) P-pemierka;
d) F-pemerka.
6. Kak HasbiBaeTcst 6a3zoneHTprupoBaHHas Boib ocu OY pemérka no bpasa?
a) A-pereTka;
b) [-pemeTka;
¢) B-pemerka;
d) F-pemerxa.
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7. DneMeHTaMu CUMMETPUYHOCTH SIBIISTFOTCS. . .

a) TOBOPOTHAS OChb;

b) nHBEpCHOHHAS OCB;

C) BUHTOBAs OCh;

d) meHTp uHBEpCU.

8. KiimHOMII0CKOCTh — 3TO. ..

a) MIOCKOCTh 3€PKATBHOTO OTPAKEHUS;

b) MIIOCKOCTB CKOJIB3SIIETO OTPAKCHHS;

C) MEePIECHIUKYISPHASI ITIOCKOCTH;

d) mmockocTs, JIexkaras moj yriom 45 rpaaycosB.

9. DNeMEHTH CHMMETPUYHOCTH BKITIOYAIOT 00513aTeIHHBIM COCTABHBIM DIIEMEHTOM ...
a) TOBOPOTHYIO OCb;

b) HHBEPCHOHHYIO OCH;

C) TPAHCIIALIMOHHBINA BEKTOP;

d) meHTp uHBEpCU.

10. Yucno npocTpaHCTBEHHBIX TPYNI CUMMETPHUU KpucTauioB 1o E. denopony:
a) 32;

b) 320;

c) 230;

d) 6eckoHeuHO.

Tema 31. Teopus mnoTHeHmux mapoBbix ynakoBok (ITHIY)
1. Kakoe BemecTBo uMeeT KPUCTAUINYECKYIO CTPYKTYPY, IPEACTABICHHYIO IPaHEIIEHTPUYECKON KyOHMUYEeCKOk
a) aiMas;
b) menp;
C) MarHuii;
d) BropTIHT.
2. YeMmy paBHO KOOPAMHAIIMOHHOE YUCIIO B CTPYKType Meau?
a)12; c¢) §;
b)5; d) 6.
3. Uemy paBHO KOOPJMHALMOHHOE YHCIIO B CTPYKType Bojib(ppama?
a)12; ¢) §;
b)5; d) 6.
4. Kak Ha3bIBaeTCs BCECTOPOHHE-TPAaHELICHTPOBaHHAas pemérka no bpass?
a) A-peleTka;
b) C-pemetka;
c) P-pemierka;
d) F-pemerka.
5. Kak Ha3bIBaeTcst 00bEMHO-LIEHTpUPOBaHHAsA periéTka mo bpasa?
a) A-pereTka;
b) [-pemerka;
c¢) P-pemerka,;
d) F-pemerxa.
6. Kak naspiBaetcs 6a3oneHTpupoBanHas Baojb ocu OY pemérka mo bpass?
a) A-peleTka;
b) I-pemeTka;
c¢) B-pemierka;
d) F-pemerka.
7. DneMeHTaMu CUMMETPHUYHOCTH SIBIISFOTCSL. ...
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a) IOBOPOTHAs OCh;
b) nHBEpCHOHHAS OCB;
C) BUHTOBAs OCh;
d) nenTp mHBEpCHUH.
8. KinMHOImiockocTs — 3710. ..
a) MIOCKOCTh 3€PKaTbHOTO OTPaKEHUS;
b) IMIIOCKOCTh CKOJIB3SIIIETO OTPaKEHHUS,;
C) MepHeHIUKYISpHAsI MJIOCKOCTh;
d) utockocTh, Nexkaas o yriom 45 rpaaycos.
9. DneMeHThl CHMMETPUYHOCTH BKIIIOYAIOT 0053aTeIbHBIM COCTABHBIM AJIEMEHTOM ...
a) IOBOPOTHYIO OCb;
b) HHBEPCHOHHYIO OCb;
C) TPAHCISILIUOHHBIN BEKTOD;
d) nenTp mHBEpCHUH.
10. Yucnio npocTpaHCTBEHHBIX TPYIIT CUMMETPUH KpucTaiuioB 1o E. ®enoposy:
a) 32;
b) 320;
c) 230;
d) 6eckoHeUHO.

Tema 32. Kpucramnoxumust HEOPraHMUECKUX COCTMHEHUN
1. CTpyKTypy, KaKOro U3 NEPEUYHCICHHBIX HIKE BEIIECTB, HEB3S1 HHTEPIPETUpPOBaTh B TepMuHax [TIITY?
a) rpadur;
b) menp;
C) MarHuif;
d) BropTIUT.
2. Ilouemy cTpykTypa anmasza He oTHOcuted k [THITY?
a) B TETPa3IpUUECKUX MMyCTOTaX PacloiaraloTcsi aToMbl YIIEpo/ia, UMEIOIINe pa3Mep, HE COOTBETCTRYIOIIMIA
b) B OKTasIpUyYeCKUX MyCTOTaX PACIOIAraloTCs aTOMBI YIJIepoa, UMEIOIIUe pa3Mep, He COOTBETCTBYIOIIHA |
¢) Bce TeTpadapuueckue myctoTsl B [TV 3ansaThI aTOMaMu yriepona;
d) Bce okTasnpuueckue myctoTsl B [T1IIY 3ansaTH arToMamu yriiepona
3. UeMy paBHO KOOpJIUHAIMOHHOE yuciao atoMoB B KITIIY?
a) 6;
b) §;
c) 12;
d) 5.
4. CKOJBKO TETpadyApUUYECKUX MyCTOT npuxoautces Ha 1 map B I'TIHITY?
a) 3;
b) 2;
c)1;
d) 4.
5. KakoBa cTeneHp 3anojJHEeHHs] TPOCTPAHCTBA B TOMA30BOM YITaKOBKE?
a) 40%;
b) 90%;
c) 74%;
d) 88%.
6. B Teopun I111Y GuHapHBIX COEAMHEHUH MpeanonaraeTcs, 4To
a) B IyCTOTaX pacroyiaraloTcsi KAaTHOHBI, a MECTA IIaPOB 3aHUMAaIOT aHUOHBI;
b) B mycToTax pacnosaraloTcsi aHHOHBI, a MECTa IIapOB 3aHUMAIOT KaTHOHBHI;



C) AaHMOHBI 3aHUMAIOT TOJIBKO TETPAIPUUECKUE MTYyCTOTHI;

d) Bce okrasapuueckue myctoTsl B [TV 3aHsITH aTOMaMu KaTHOHAMU

7. Ha xaxxnpii map B reopuu [TV npuxonures ...

a) OJIHA OKTa3/IpuvecKas MyCTOTa U JIB€ TETPadAPUIECKUE;

b) 1Be oKTa’ApUUECKUE MyCTOTHI H OHA TETpadJpuiecKas;

C) 4MCIIo0 mycToT 3aBUcUT oT Tuma [TV

d) HMYero U3 NepeuncIeHHOro.

8. UeThIp€XcioitHas MIIOTHENIAS IapOBasi yakoBKa MOJy4Yuyia Ha3BaHUE ...
a) KyOnueckas;

b) rekcaronanpHas;

C) aJIMa3Hasi;

d) Tomazosasi.

9. JIByxcioliHas IUIOTHEMIIAs IapoBas yIakoBKa IOJIy4YHJia HA3BaHUE ...
a) Kyonueckas;

b) rekcaroHaibHas;

C) aJIMa3Hasi;

d) TomazoBas

10. TpéxcnoiiHas IOTHEWIas mapoBasi yakoBKa MoJlydusia Ha3BaHUE ...
a) KyOnueckas;

b) rekcaronanpHas;

C) aJIMa3Hasi;

d) TomazoBas

Tema 33. 3aBUCUMOCTH (PU3HUECKUX CBOMCTB KPUCTAJIIOB OT X CTPYKTYPBI
1. Kaxoe BelecTBo OTHOCUTCS K CTPYKTYPHOMY THUITY IIEPOBCKUTA?
a) XJIOpUJ HATPHUS.
b) canepur.
C) BIOPTIIUT.
d) Turanar 6apus.
2. Kakoe BenecTBo UMEET KOOPJIUHALIMOHHYIO CTPYKTYPY?
a) aiMas;
b) cepslii ceneH;
¢) 4epHbIit pocdop;
d) pomOuueckas cepa.
3. Kakoe BeliecTBO UMEET LIETIOYEYHYIO CTPYKTYpY?
a) TIacTU4YecKas cepa;
b) cepoe 0110BO;
¢) kpacHsIii pocdop;
d) rpadur.
4. Kakoe BemeCcTBO UMEET CIOUCTYIO CTPYKTYpy?
a) BOIb(pam;
b) cepoe 0110BO;
¢) kpacHsrii pocdop;
d) rpadur.
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5. Kakoe npocToe 1o cocTtaBy BEIIECTBO, C TOUKH 3pE€HUS CTPYKTYPHBIX PEACTABIEHUH, SABISETCS CI0KHBIM

a) rpadur;
b) anmas;
C) MarHuii;
d) menp.
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6. CTpyKTypy, KAaKOT0 M3 IMEPEUUCICHHBIX HIKE BEUICCTB, HEJIb3sI HHTEPIPETUPOBATh B TepMuHax [TIITY?
a) aiMas;
b) mmuHens;
C) MarHuii;
d) BropTIHT.

7. Kakoe U3 mepeunciIeHHbIX OMHAPHBIX BEIIECTB C KPUCTAJUIOXUMUYECKON TOUKHU 3PCHHUS SBIISIETCS alIMa30Il
a) cdanepur;

b) BIOPTIIUT;

C) XJIOpHUJ HATPHSI;

d) xmopun nesus.

8. UeMy paBHO KOOPJMHAIIMOHHOE YUCJIO B CTPYKTYpE XJI0pUIa HATPUSI?

a) 12;

b) &;

c)5;

d) 6.

7.B Kako# CTeNeHH 3aIll0JIHEHB] TETPAIPUUECKHUE ITYCTOTHI B CTPYKTYpE XJIOpUaa HaTpus?
a) TIOJTHOCTBIO 3aHATHI KATHOHAMU HATPHS;

b) MOJHOCTBIO 3aHATHI AHUOHAMH XJIOPA;

C) MOJTHOCTBIO CBOOOTHBI;

d) 3aHATHI HAIIOJIOBUHY.

8. B kakoif cTeneHu 3amoTHEHBI OKTadIPUYECKUE MyCTOThI B CTPYKTYpe BIOPTIHTA?
a) MOJIHOCTBIO 3aHATHI KATHOHAMH;

b) MOIHOCTBIO 3aHATH AHHOHAMHY,

C) MOJHOCTBIO CBOOOTHBI;

d) 3aHATHI HANIOJIOBUHY.

9. Kakoe 13 nepeurciaeHHbIX BEIECTB OTHOCUTCS K CTPYKTYPHOMY THUITY IITTUHENN?
a) MgAl204;

b) MgCu2;

c) Nb3Sn;

d) CuZn3.

10. Kakoe BelecTBo UMeET KPUCTAIUTMYECKYIO CTPYKTYpY, nipeacrasiennyo [TIHTY?
a) aiMas;

b) menp;

C) MarHuii;

d) BropTIut

Tema 34. J)Kunkue kpucTaisl
1. [Touemy cernerosnekTpudeckuii 3HEeKT HEBO3MOXKEH B CITydae IETPOCUMMETPUIHBIX KPUCTAIIIOB?
a) HaJTM4ue [EHTPa CHMMETPHH B KPUCTAJIE UCKITIOUAET MPUCYTCTBHE MOJISIPHONU OCH CHMMETPUH;
b) IeHTp CUMMETPUH UCKIIIOYAET MPUCYTCTBUE TUNIOCKOCTEH CUMMETPHH;
C) LUEHTP CUMMETPUHU B KPUCTAIJIE 00ECIIEUnBAECT BO3MOKHOCTD MPOIOJIKUTEIBHOTO CYIIECTBOBAHHS HHAYIk
d) meHTp cuMMeTpHUHU CITOCOOCTBYET TOMY, UTO CBOMCTBA KPHCTAJIAa B IPSIMOM M B OOpaTHOM HaIpaBJICHUH P.
3. KakoBa npupoja npsiMmoro rnbe303JeKTpudecKoro s dexra?
a) y alleHTPUYHBIX KPUCTAIJIOB - AUAJIEKTPUKOB MPU BO3ACHCTBUM MEXaHUYECKUX HAIMpPsLKEHUH HaOMIOmaeT
Ha OIpENEJICHHBIX TPaHsX, JEKAIIUX HAa TPOTHUBOIOJIOKHBIX KOHIIAX KPUCTAJLIA;
b) ecnu Kk KpHUCTAJLTy IPUIOKUTH SJIEKTPUUECKOE 10JI€ B KOHIIAX MOJISIPHOM OCH, TO B KPUCTAJLIE BOZHUKAIO'
HEMEJICHHO MPH CHATUU TIOJS;
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C) KpUCTAJUI UMEET HOJSIPHYIO OCh CHMMETPUH U 00JIaZlaeT CIIOCOOHOCTHIO K CAaMOIIPOU3BOIBHOM MOJISIpH3al
CIOCOOHOCTBIO MTPU U3MEHEHUH HAIIPABIICHUS MOJIsl HA TIPOTUBOIIOIOKHOE U3MEHATh HAIPaBICHHUE TIOJSPHU3:

d) B kpucTaniax cpeaHeil CHHTOHMH CKOPOCTh CBETA 3aBUCHUT OT HAIPaBIICHHUS.
4. Kak nposiBiisieTcst IpsiMOM MUPOAJIEKTpUuecKuit 3G hext?
a) HarpeBaHUe KpHUCTaJljla COIPOBOXKIAETCS MOSIBICHUEM 3apsI0B Ha I'PAHsX, PACIONI0KEHHBIX B KOHLIAX I10JI

b) ecnu Kk KpUCTAJLTy IPUIOKUTH SJEKTPUUECKOE 110JI€ B KOHIIAX MOJISIPHOM OCH, TO B KPHUCTAJLI€ BOZHUKAI'
HEMEJIEHHO MPH CHATUU TOJS;

C) KpUCTaJI UMEET MOJISIPHYIO OCh CHMMETPHH U 001a1aeT CIOCOOHOCTHIO K CAMOTPOU3BOJIbHOM MOIspu3aL
CIOCOOHOCTHIO NPU U3MEHEHUH HAIPABIICHUS TOJIsl HA IPOTUBOMOIOKHOE U3MEHATh HAIPaBJICHUE TIOJSAPU3:

d) B kpucTaniax cpeiHell CHHTOHUH CKOPOCTh CBETA 3aBHCHUT OT HAIPABICHUSI.
5. Ilouemy onTHueckas akTUBHOCTb XapaKTEpHa JJisl KpUCTAJUIOB CpeAHEN KaTteropun?
a) U3-3a €MUHCTBEHHON OCH CHMMETPHH BBICIIETO MOPSIKA;

b) BciencTBHE HAIMYMA TPEX OCEH CHMMETPUH 3-TO OPSIIKA;

C) U3-3a OTCYTCTBHUS OCEHl CHMMETPHUU BBICIIETO MOPSIIKA;

d) HMYero U3 NepeuncIeHHOro.

6. Kakoe U3 HIKENEepeYrCICHHBIX BEIIECTB ONTHYECKH AKTUBHO?

a) aiMas;

b) xnmopun Hatpus;

C) KaJbIIUT;

d) canepur.

7. Yto npencrasisaor codboit nedexrsl mo orTkn?

a) BaKaHCHUU WJIM HE3aHSTHIE Y3JIbI;

b) ToueuHblie nePeKTH BHEAPEHUS;

C) TUHEIHbIE TUCTOKAIIHH;

d) MUKpOKaBEepHBHI.

8. Uto mpencraBmsitoT codoit nedexTsr DpeHkens?

a) BaKaHCHU WJIM HE3aHSThIE Y3JIbI;

b) Toueunsie neeKTH BHEAPEHNUS,

C) TMHEHHbIC TUCITOKAINY;

d) MUKpOKaBEPHBHI.

9. Uto mpencTaBisioT cO00M JUCIOKAIUHN?

a) BaKaHCHUU WJIM HE3aHSTHIE Y3JIbI;

b) ToueuHble nePEeKTH BHEAPEHUS;

C) MPUMECH.

d) obnacTh HE3aBEPIICHHOTO CABHUra B KPUCTAILIE.

10. Kak niposiBiisieTcst 0OpaTHBIN Mhe303IeKTpUIecKuii I exT?

a) HarpeBaHUE KPUCTAIJIa COMPOBOXKIACTCS MOSABICHUEM 3apsAI0B Ha TPAHSX, PACIIOIOKEHHBIX B KOHLIAX MOJ

b) ecnu Kk KpUCTAJLTy IPUIOKUTH SJEKTPUUECKOE 10JI€ B KOHIIAX MOJISIPHOM OCH, TO B KPHUCTAJLIE BOZHUKAK'
HEMEJICHHO MPH CHATUU TOJS;

C) KpUCTaJI UMEET MOJISIPHYIO OCh CHMMETPHUH U 001a1aeT CIOCOOHOCTHIO K CAaMOTPOU3BOJIbHOM MOIspu3aL
CIOCOOHOCTHIO NPU U3MEHEHUH HAIIPABJICHUS TOJIsl HA IPOTUBOMOIOKHOE U3MEHSATh HAIPaBIICHUE TOISPU3:

d) B kpucTaniax cpeHeil CHHTOHUU CKOPOCTh CBETa 3aBUCUT OT HaIpPaBICHUS
4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunosbie Bonpockl 3auera (IIK-5)
1. CrpyKTypa 351eMEHTapHbIX YaCTHII.
2. IlonspHas cuctema KOOpIAHUHAT.
3. CrpoeHue aToma, CIIMH 3JIEKTPOHA.
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4. NoHHas cBs3b.
5. Meton MO. I'omosiiepHBIE MOJEKYJIBI.
6. BemectBo kak popma maTepum.
7. OCHOBBI KBAHTOBOM MexaHMKHU. YpaBHeHue [Inanka, peaunrepa.

Tunosble 3aganusa 1 3adera (IIK-5)
1. Kakue ObIBafOT BHJIBI COOCTBEHHOUN MPOBOJUMOCTH y TTOTYIIPOBOTHUKOB.
2. Kak BnusieT Hamu4re BOJOPOIHOM CBS3U Ha (PU3HKO-XMMHUYECKHUE XapaKTEPUCTHKN
BEILIECTB.
3. B uem cyTth MeToga MO?
4. Yro Takoe MBETHOCTh KBAPKOB U B YEM €€ 0COOCHOCThH?
5. Pemenue ypaBaenus [lIpeaunarepa a1 4aCTUIBI B OAHOMEPHOM MOTEHIIUATEHOM
SIIIIHKE.
6. [To3utpoH.
7. Buzibl OpHEHTAlMOHHOTO B3aUMOJICUCTBHSL.

Tunosbie Bonpockl 3xk3ameHna (I1K-5)
1 Kpucramnoxumus. [Ipeamer, rienu u 3aga4u KpucTauioXuMuu. CBs3b KPUCTAIIIOXU-MHUU C IPYTUMH HayKa:

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

3 Bunbl XuMHA4YECKHX CBsI3ei B kpuctauiax. [[oHsITHE O reTepoieCMUUECKUX U TOMO-IECMUYECKUX CTPYKTYP
4 PeHTreHOCTPYKTYPHBIN aHaIU3 Kak MeTol Kpuctaimoxumuu. OneiT bperros. [Tonsitue

O CTPYKTYpHOM THIIE.

Tunosble 3aganusa s 3k3amena (IIK-5)

1. Ha ocHOBaHUU T€OPEM O CIOXKEHUU IJIEMEHTOB CUMMETPUHU JOTIOJHUTh COYETAHUE DJIEMEHTOB CUMMETPHI
TPYIILY [0 MPAaBHJIAM MEXIYHAPOJHON CUMBOJIMKH. YKa3aTh KaTETOPUIO, CAHTOHUIO U BUJI cuMMeTpuH. [1oc
MPOEKIMIO TAHHOM TPYIIIIHI.

2. 3anucark B TEpMUHAX «K» 1 «» [THIY
...ABCACBABCACB... 1 HaliTh 3JIEMEHTbHl CHMMETPHUH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer

Komnereni Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS

Orenka
15071 (mokazarenu JOCTUKECHHUS PE3yJIbTaTa)
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[1K-5 JIeMOHCTPUPYET BBICOKUI
YPOBEHb 3HAHHsI COBPEMEH-
HBIX TEOPHI CTPOEHUs Bellle-
CTBa U CIIOCOOOB UX MTpHUMe-
HEHMS IS PELICHUS TEOPETH-
YECKUX U MPAKTHUYECKUX 3a]a4
B JTFOOBIX 00JACTSIX XUMHUHU.
OTBeT NOCTPOEH JIOTUYHO,
MaTepHal U3JIaraeTcs 4eTKo,
SICHO, XOPOLINM SI3BIKOM, ap-
T'YMEHTHPOBaHO

«3a4TEHO»
(50 - 100 6ammoB)

ITK-5 He 3HaeT coBpeMeHHBIX T€O-
pUii CTPOECHUS BEIIECTBA U
CHOCOOOB UX MPUMEHEHUS s
pEILIeHUs TEOPETUUECKUX U
MPAKTHYECKHUX 3a]1ay.

«HE 3a4TCHO»
(0 - 49 6anmos)

OK3ameH
Onenka Komnereniy Jeckpuntops! (ypoBHH) — OCHOBHBIE ITPU3HAKU OCBOCHHS
17071 (TIokazaTenu JOCTHKCHHS Pe3yIIbTaTa)
IK-5 JIeMOHCTpHUpYET BBICOKHI ypOBEHb YMEHHs IMpOBEACHUE paboT Mo
HAyYHO-TEXHUYECKOW WH(POPMALUU M PE3YyNbTaTOB MCCIIEIOBAHUI
«OTIINYHO

BemiecTBa. CBOOOJHO BiIa/Ie€T OCHOBAMH TEOPUU CTPOCHHS Belled
COBPEMEHHBIX MAaTE€pUAJIOB C 3aJaHHBIMHU CBOMCTBaMU. OTBET MOCTPY
M3JIaraeTcs YeTKO, ICHO, XOPOIIUM SI3bIKOM, apIYMEHTUPOBAHO

(85 - 100 6amoB)

I1K-5 JIeMOHCTPUPYET NOCTATOYHBIN YPOBEHb TEOPETUUECKUX 3HAHUN O CTJ]
BECTH MOMCK HEOOXOIUMON HaydHO-TeXHH4YecKoil nHpopmanuu. Cro
HKCTIIEPUMEHTAIbHBIX ()AaKTOB Ha OCHOBE COBPEMEHHBIX Teopuid. B
MOKET BBIIEIUTh MEXIUCUUIUIMHApPHBIE CBA3M OTBET NOCTPOEH
U3JIaraeTcsl XOPOILIUM SI3BIKOM.

«XOPOIIIO»
(70 - 84 6amoB)

I1K-5 JIeMOHCTpPUpPYET 3HAHUE JIMIIb HEKOTOPBIX TEOPHUU CTPOEHHUS BEIl
COBPEMEHHBIX MaTepHaJIOB C 3aJaHHbIMU cBoHcTBamu. Ciabo B
MeToaMH 0TOOpa HayYHO-TeXHUYeCKoi nHpopmanuu. OTBET HE Bce
Marepuai usnaraercsi 0e3 npuMeHEeHUs] HayYHOU TePMHHOJIOTHH.

«y/IOBJICTBOPHUTEILHO
»
(50 - 69 6annoB)

I1K-5 JleMoHCTpHUpyeT crabblii ypoBeHb 3HAHUI B OOJIACTH CTPOSHHs Bel
MHTEPIPETHPOBATh IKCIIEPHUMEHTANbHBIE (DAKTBI Ha OCHOBE COBpE
BJaJIce€T METOJaMH O0TOOpa HayyHO-TexHHuYeckod nHpopmanuu. Hey
HETOCJIe0BaTeIbHO U3J1araeT MaTepuall.

«HEYIOBJICTBOPUTEIH
HO»
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

ITpuctynas K M3y4eHUIO OUCLUIUIMHBL, B MEPBYI O4Yepelb OOydyaroIIMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuuiuinHel (PI1]]), koTopas onpenenseT conepxanue, 00beM, a TakkKe MOPAI0K N3yUeHHs U IPENoJaBaHu:
YaCTH.

Jlist caMOCTOSITENFHON pabOThl BaKHOE 3HaUEHUE UMEIOT pas3zesibl «O0beM U cofiepKaHue TUCIUILTHHBD), «
nHpOpPMaLMOHHOE 00ecneueHre AUCUUIUIMHBY U «MaTepralbHO-TEXHHUECKOe 00eCTIeYeHNE TUCIUTUTUHBI,
npodeccruoHabHbIe 0a3bl JaHHBIX U MH(POPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBD».

B paznene «O0beM U coiepkaHue TUCHMIUIMHBDY YKa3bIBAIOTCSA BCE PA3[esibl U TEMbl M3y4aeMOHW AMCLU
IUTAHUPYEMBIH 00bEM B aKaJIEMUYECKHX Yacax.

B paznene «YuebHO-MeToqMUECKOE U MHPOPMALMOHHOE 00ECIeYeHNE NUCIUILIMHBD) yKa3aHa PEKOMEHIY
JIUTEepaTypa.
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B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre MUCIHILIMHBI, MPOrpaMMHOE OOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD COAEPIKUTCS MepeueHb MpopecCHOHANbHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUISl OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHICCKUMH MaTepruaIaMu Mo TUCIUTIINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €llle pa3 npe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BAaHHON JAOMOIHUTENILHOM JINTEPaTyPhI;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJlIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHanbHbIe 0a3bl JAHHBIX U WH(OOPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepualibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHUSX, K JebaraM, TECTUPOBaHMIO, 3k3aMeHy. OHa BKJIIOYaeT MpOf
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoHcnekT nexkunu 10KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0CHOBHbIX MCTOYHUKOB M JIUTEPATYphl MO TEMaM, BBIBOJbI MO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIUi Wi B OTAENbHOM TeTpaau mo npeaMery. OH J0IKeH ObIT
cofieparh He OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKH.

KoHcrnekTbl HayqHOH JUTEpaTyphl IPU CaMOCTOSTENbHOM MOATOTOBKE K 3aHATHUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHMK HMH(OpMalMU ¢ 00s3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMS U TOJ:
nuTepatypbl. KOHCIIEKT MOXET OBbITh OTMIOPHBIM (COAEPKATH JIMIITL OCHOBHBIE KIIIOYEBBIE MTO3UIUH), HO TPH 31
0 BOIIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JIeNiaTh 3alUCH MO XOAY YTE€HHsI B BUJE MPOCTOrO WM Pa3BEPHYTOro IJIaHA (CO3[aBaTh MEPEYCHb OCHOE
HCTOYHUKE);

- COCTaBIATh TE3UCHI (IIUTUPOBaHKUE HanOoJee BaXKHBIX MECT CTATbU WIIM MOHOTpaduu, KOPOTKOE U3TI0KEHHUE
- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHJa1iuu 1o NOATOTOBKE K OTAEIBHBIM 33/1aHUSM TEKYILIEro KOHTPOJIS

ColecenoBanue MpeamnonaracT OpraHu3alnio Oecesbl MPEenoaaBaTess co CTYIAEHTaMH 10 BOIPOCAM IPAKT
OOCTOSITETIHHOTO BBISBJICHUS MX 3HAHHWH IO OIpENeNIeHHOMY pasjieiy, Teme, npobieme u T.I. Bce uien
00CyXJIeHHH, 100aBIATh HHPOPMALIUIO, TUCKYTHPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIN OMpPOC MOKET MPUMEHSTHCS B pa3Nu4HbIX opMmax: GpOHTATBHBIN, HHANBUAYATbHBINH, KOMOMHUPOE
OTBETa MOJIEXKAIIIETO OLIEHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U APPEKTUBHOCTH HCIIOIb30BAHUS HATIISITHBIX TOCOOMI M TEXHUYECKUX CPEACTB MPH OT]
- HCIIOJIb30BaHNUE JIOMOJHUTEILHOTO MaTepurara;

- pallMOHAJIBHOCTH UCIOJI30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3aJJaHuE.

VYCTHBII OMpoC MOXKET COMPOBOXKIATHCS IMPE3eHTAlMel, KOTopas MOJArOTaBIMBAETCA MO OJHOMY U3 BOMP(
BBICTYIUICHUH C Tpe3eHTanuel Heo0Xoaumo oOpaliaTh BHUMaHHE Ha TaKW€ MOMEHTHI KaK:

- cofep)KaHME MPE3EHTAlMU: aKTyaJbHOCTh TEMBI, MOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJEp)KaHUE, (
COZIEpKaHUIO, COOTBETCTBHE METOJJUUECKUM TPeOOBaHUSM (LIETH. CCBUTKU Ha PECYPChl. COOTBETCTBHE COJIED:
HaIpPaBJIE€HHOCTb, COOTBETCTBHE COJIEp)KaHUs 3asBICHHON (opMe, aleKBAaTHOCTh HCIOJb30BAaHUSI TEXHUYE
MOCJIEIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
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- oopmileHHE TIpe3eHTAlMU: 00beM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JUYHOCTHBIE KauecTBa: OpPATOPCKUE CIIOCOOHOCTH. COONIONEHUE pEerIaMeHTa, 3MOIMOHAIBHOCTb, Y
CUCTEMAaTU3UPOBAHHBIE, [TTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paz/iesiaM MPOrpaMMbl:

- cofiepaHKe BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuaja, pacKpbITHE TE€MbI, JOCTYIMHOCTh H3JIOXK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHIIOJTHEHUS 3
y4eOHOM e TeNbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHM, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTOnM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Burmoposuu B.U., [{pirankosa JI.E., Ecuna M.H., lllens H.B., YpsanukoB A.A. CtpoeHue BeniecTna
[Tepmuna P.B., 2017. - 236 c.

2. bacanaes 0. M. Kpucramiodusuka u KpuctTamioxuMus : yaeoHoe nmocoodue. - KemepoBo: Kemeposckwii 1
- 403 c. - Tekcr : anexTponnsiit // OBC «YauBepcuTeTckas oubnuoreka onnaita» [cait]. - URL: http://biblio

3. Ypycos, B. C., Epémun, H. H. Kpucramnoxumus. Kparkuii kypc : yuebnuk. - 2020-09-18; Kpucran
MockoBckuii rocygapcTBeHHbI yHuBepcutrer uMenu M.B. JlomonocoBa, 2010. - 256 c. - Tekcr : anekTpc
http://www.iprbookshop.ru/13343 . html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. ITyrayeB B. M. Kpucrammoxumus : yuebHoe nocodue. - KemepoBo: KemepoBckuii rocyiapcTBEHHBIH Y1
anektponHbIi // ObC «YHUBepcuTeTckas onbnuoreka onnaiti» [caidr]. - URL: http://biblioclub.ru/index.php

2. Kampimo B.M., MupomnukoBa E.I., TaraypoB B.II. Ctpoenue BemectBa : y4ye0. mocoOue. - 2-e
Cankr-IlerepOypr, Kpacnonap: Jlans, 2017. - 233 c.

3. VYraii SI.A. OGmias u HeopraHuveckas XuMus : y4eO. sl CTEIEHTOB BY30B. - 5-€ U31., cTep.. - M.: Brici. 1

4. Tanwruna E.J1., bepnaukosa [.I. Beeaenue B kpuctamioxumuio : Yueb. mocodue s cTyd. XuM. dak. yl
76 c.

5. bepnuauxosa, Tam6. roc. yH-T uM. [.P. [lepxaBuna KonTposabHbIC 3aaHUs 110 KPUCTAITIOXUMUH : Y4eO. T
Tamo6o0B: U3n-so TT'Y, 2002. - 28 c.

6.3 VHpIe MCTOYHUKU:

1. DnexrponHas Bepcusi «COUMOJOTHMYECKOTO >KypHalla», u3aaBaeMoro Poccuiickoil akageMueil Hayk
www.nir.ru/socio/scipubl/socjour.htm

2. DnexrpoHHas OubaroTeKka counonornueckoro gaxynsrera MI'Y umenn M.B. Jlomonocosa - http://lib.soc
3. UnTepHeT-sHIMKIONEANH - http://www.rubicon.com/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlig mpoBefeHHs] 3aHATHH MO JUCIUIUIMHE HEOOXOAMMO CIeAyIollee MaTepUaJbHO-TEXHUYECKoe 00ecrI
MIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO U CEMUHAPCKOTO THUIIA, TPYNIOBBIX U MHIUBUAYATbHBIX KOHCYJIbTALIUH,
arTecTaluu, IOMEIICHHS ISl CAMOCTOATEIbHONU padOoTHI.

VY4eOHble ayIUTOPHUH M TOMELICHHUS JUIS CAaMOCTOSTEIbHONH pPabOThl YKOMIUIEKTOBAHBI CIEIIHATU3UPOBE
cpeacTBaMH 00yUYEeHHS, CITy>KAIlUMU JUTSl TPEACTaBICHHUS yueOHOM nH(popMannu O0BIION ayTUTOpUN.

[TomerieHust A7l CaMOCTOSATENBHOM pabOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIC
o0ecredeHrneM JI0CTya B ANIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

Jlnst mpoBeJeHNs 3aHATHH JEKIIMOHHOTO THUIA HCIOJIB3YIOTCS HAOOpHl JAEMOHCTPALIMOHHOTO 000pYIOBAaHY
WITIOCTPAuK (IPOEKTOp, HOYTOYK, 9KpaH/ MHTEPAKTHUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiit Russian Edition. 1500-2499 Node 1 year Educati
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Onepannonnas 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
7-Zip 9.20

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DOnexkrponnsbiii Karanor dynaamentanbHoil Oubmoreku TI'Y. — URL: http://biblio.tsutmb.ru/elektronnyij-
2. YHHBEpCHUTETCKass OMOIMOTEeKa OHJIAlH: AMEKTPOHHO-O0nbOmoreuHas cuctema. — URL: https://biblioclub.ru
3. Hayunas snexkrponHas 6ubnmmoreka Poccuiickoit akagemun ectecrBoznanust. — URL: https://www.monogr:

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

BsaumogeiicTBue mnpenoaaBarensi U CTyAEHTa B Ipolecce OOy4deHHs! OCYIIECTBISETCS MOCPEACTBOM My
CETEBBIX, TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMbIX B 3JIEKTPOHHOU MH(OPMAIMOHHO-00pa30Ba



