MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKH POCCUMCKOM ®EJNEPAIIUUA

KemepoBckuit rocy1apcTBEHHBINH YHUBEPCUTET
NHctutyT pyHIaMEHTANBHBIX HAYK

57k

/K 2 R\
/ -
A
/ %y > y
/ Uucturyt 7 \
- d“‘,'r:qavy-‘ o |
\ e /

Padouasi nporpamMma Iy CHUILTHHBI

JIEKTPOHHOE CTPOEHHEe MOJIEKYJISAPHBIX KPUCTAJIIOB

Hanpasnenue noarotoBku
03.04.02 Quszuka

HampasnenHocts (Ipoduiib) MOATOTOBKU
Du3uka KOHOEHCUPOBAHHO20 COCNOSIHUSA

YpoBeHb mazucmpamypwi

®opma 00yueHus
OuHas

Kemeposo 2018



Pabouast mporpaMma 1o JUCHUIUIMHE «IJIEKTPOHHOE CTPOCHHE MOJIEKYIISIPHBIX KpHU-
CTaJJIOB» PacCMOTPEHA Ha 3acefaHuu Kadeapsl TeopeTndeckoit pusuku (mpoTokoa Ne3
ot 15.12.2017).

Pabouas nmporpamMma 1o JUCHUIUINHE «DJIEKTPOHHOE CTPOECHUE MOJIEKYJISIPHBIX KpH-
CTaJUIOB» pPEKOMEHIOBaHa Hay4yHO-MeTOIMYEeCKMM COBETOM HHCTUTYTa (yHIAaMeH-
TaJgbHBIX HayK (mpoTokos Ne 6 ot 29.01.2018).

Pabouas mporpaMmma o JTUCHUILUINHE « DJIEKTPOHHOE CTPOCHUE MOJIEKYIISIPHBIX KpH-
CTAJIJIOB» yTBEpKJeHa YUYEHBIM COBETOM MHCTUTYTa (DyHAaMEHTaJIbHBIX HAyK (IIPOTO-
ko Ne 6 ot 12.02.2018).
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1. IlepedyeHb IUIAHUPYEMBIX pE3YJIbTATOB OOYYEHMs IO JAUCLUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH  pe3yJbTaTaMHd OCBOCHHS 00pa30BaTEIbHOM IMPOrpaMMbl IO MarucTepCKOM
nporpamme «Pu3nKa KOHJIEHCUPOBAHHOTO COCTOSHUS».

2. Mecto aucuumiuussl B ctpykrype OOII maructparypsl

3. O6beM AMCUUIUIMHBI B 3a4€THBIX €IMHUIAX C YKAa3aHMEM KOJIMYECTBA aKaJeMHUYECKUX
9YacoB, BBIJCJIICHHBIX HAa KOHTAKTHYIO paboTy oOydaromuxcs ¢ IpernojaaBaTeneM (MO BHIAM
3aHATUHN) M HA CAMOCTOSITEIBHYIO pabOTy 00yUYaroIuXcs

3.1. O6BEM TUCHMITIIMHEI 110 BUJAM Y4eOHBIX 3aHATHH (B dacax)

4. CopnepkaHue IUCUUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3lenaM) ¢ yKa3aHueM

OTBEJICHHOTO HA HUX KOJMYECTBA aKaJEeMUYECKHX YaCOB U BUJIOB YUEOHBIX 3aHATUI

o1

(6]

5

5

4.1. Pa3znensl QUCHUILUIMHBI U TPYIOEMKOCTh MO BHJIaM Y4e€OHBIX 3aHATUN (B aKaJeMHUYECKUX

yacax)
4.2 CopepxaHue TUCIUILTUHBI, CTPYKTYPUPOBAHHOE 1O TeMaM (pa3zesiam)
5. IlepedeHb y4eOHO-METOJAMYECKOTO OOCCHEUYCHHUS JJISi CaMOCTOSITEIIBHONH  PabOoThHI
00yYaroImuXxcs Mo JUCIUTUTMHE
6. @OHJI OLIEHOYHBIX CPEJCTB AJIs MIPOBEACHUS MPOMEXKYTOUHOW aTTEeCTallMM 00yYaroluxcs
10 JUCIUTUTAHE
6.1 ITacriopt (hoHIA OIICHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYITIO)
6.2 TUNoBbIe KOHTPOJIBHBIC 3aJITAHKS MM UHBIC MaTCPHAIIbI

6
6

ENIENIEN

6.3 Meroauueckue Marepualibl, ONpPENEISIONINE MPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHMH,

HABBIKOB U (WJIH) OTBITA JIEATEIHHOCTH

7. IlepeyeHb OCHOBHOM ¥ JONOJHHUTENBHOM Yy4eOHOW IUTEpaTypbl, HEOOXOTUMOH ISt
OCBOEHUS AMCLUIIINHBI.

8. Ilepeuenr pecypcoB uHGMOPMAIIMOHHO-TEIEKOMMYHUKAaIMOHHONW cetu "HMHTepHer",
HEOO0XOAUMBIX JUIsl OCBOSHHSI TUCLIUIUIMHBI

9. Meroaunueckue ykazaHusi 11 00yJaronIuxcsi 0 OCBOCHUIO JTUCIUTIIMHBI

10. Ilepeyenb WHGPOPMALMOHHBIX TEXHOJOTHH, MCIOIB3YEMbIX MPHU OCYIIECTBICHUH
o0pa30BaTeNbHOro Mpoliecca Mo JUCHUIUIMHE, BKIIIOYas IepedeHb MPOrpaMMHOI0 00eCIiedeH sl U
MH(POPMAIMOHHBIX CIIPAaBOYHBIX CUCTEM

11. Omnucanue MarepHallbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOHN JUIsl OCYIIECTBIICHUS
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCHUITUHE

12. Vluble cBeieHUsI U MaTepHaIbI

8

12

13

13

14

14
14

12.1. TIlepeueHb 00pa3oBaTENbHBIX TEXHOJOIMHA, MCIOJIB3YEMbIX MPU OCYILECTBICHUH

00pa3oBaTeNbHOrO MpoIlecca Mo JUCIUTIIHHE (MOIYIIIO)

15

12.1. OcobenHoctu peam3aliui JUCHUIUIMHBL JJISI HWHBAJIWAOB W JIMI C OTI'PaHUYCHHLBIMU

BO3MOXXHOCTSMHU 310POBbSA

16



1. Ilepeyenb MIaHMpPyeMBbIX pPe3yJIbTATOB O00y4eHHUsI MO IMCIHHUIINHE,
COOTHECEHHBIX € IUIAHMPYEMBIMH pe3yJIibTATAMHM OCBOCHHUS 00pa3oBa-
TeJbHON NMPOrpaMMbl 10 MAarucTepckod nmporpamme «Pu3vMKa KOHIACH-
CHUPOBAHHOIO COCTOSIHUS.

B pesynbrare ocBoenuss OOII maructpaTypbl 0OydaromIMCs TOJKEH OBIIAJECTh
CJIEYIOIIMMU pe3yIbTaTaMu 00yUYEHHUs 10 TUCIUILINHE!

OIIK-6 | cnocoOHOCTBIO HCHOJB30BaTh 3HAHUS | 3HATH:
COBPEMEHHBIX TpoOJieM ¥ HOBeHmmX | MeToapl pacdera AJIEKTPOHHOTO CTPOe-
JNOCTIDKEHUH  (QU3MKM B HAyyHO- | HUSI TBEPJBIX TEI.
UCCIIEIOBATEIbCKON paboTe DONEKTPOHHOE  CTPOEHME  TUIINYHBIX
00BEMHBIX OITYIPOBOAHHUKOB.
Mertoab!l pacueTa U 0COOEHHOCTH DJICK-
TPOHHOT'O CTPOEHUS IOJIYIIPOBOIHUKO-
BbIX HaHOPa3MEPHBIX CTPYKTYp
(ITHPC).
Hogelimune npakTuyeckue NpUMEHEHUs
0COOEHHOCTEH 3JEKTPOHHOTO CTPOCHMS
I[THPC.
HoBeitime noctvxeHus B 001acTu
anexkTpoHHoro crpoenus [ITHPC.
Tunsl nuMLIEH3W Ha HOpPOrpaMMHOE
o0OecrieueHrue, KOTOPOE MOXKET ObITh
MCIIOJIB30BAaHO JUIsl pacuera 3JIEKTPOH-
HbIX Xapakrepuctuk [THPC.
Ymers:
3amaBaTh HEOOXOAMMBIE MapaMeTpbl
JUIL  MOJEJIMPOBAHMSI  DJIEKTPOHHOTO
ctpoenus [THPC.
Hcnonp30BaTh CBOWCTBA CHUMMETPUU
[THPC nns mopenupoBaHUs UX DJIEK-
TPOHHOT'O CTPOCHHS.
ConocTaBisiTh HMEIOLIMECS 3KCIepHU-
MEHTaJbHbIE JIaHHbIE 00 3JEKTPOHHOM
ctpoenun [THPC ¢ teopernyeckumu.
[TonGupath ajeKBaTHBIN METO/ pacueTa
31eKTpoHHBIX Xapaktepuctuk [THPC.
CoOOTHOCUTH BO3MOYKHOCTH IPOrPaMM-
HOTO oO0ecreyeHus: M MOCTaBIEHHBIX
3a1ad.
Baagern:
HaBpikamu paGoThl ¢ COBpEMEHHBIM
MPOrpaMMHBIM OO€cTieyeHUEM, I03BO-
JISIFOLIMM BBINIOJIHATE PAcyeT JIEKTPOH-
HbIx cBorictB [THPC.
HaBpikamMu mporpaMMupoBaHMsl s
pacuera HEOOXOAUMBIX BXOJHBIX IMapa-
METpOB, CBSI3aHHBIX C (QU3MUECKUMHU
ceoiictBamu [THPC.

Bnagers nOCTYNHBIM Iporpamm-
HbIM O00€cHedYeHUeM, IO03BOJIIONIM
BBIIIOJHATh  pacueT  3JIEKTPOHHBIX




cpoiict ITHPC.

HaBpikamMu 00pabOTKH TOTYYEHHBIX
JIAHHBIX T10 AJIEKTPOHHBIM CBOMCTBaAM
TTHPC mi1st commocTaBiieHUS UX C UME-
IOIIMMHUCS SKCIIEPUMEHTAILHBIMU J1aH-
HBIMU.

2. MecTto nucuuniinabl B cTpykrype OOII marucrparypsl

JlaHHAast AUCUUILTMHA OTHOCUTCS K IUCIIUIUIMHAM 10 BBIOOPY MNpodeccuoHaIbHO-
ro 1ukia. llenasiMu OCBOCHMSI JUCHUIUIUHBI « DJIEKTPOHHOE CTPOCHUE MOJEKYISPHBIX
KpHCTAJUIOBY SBJISIOTCS (DOpMUpPOBaHWE €AMHONW KApPTHHBI COBPEMEHHBIX (DH3UUECKHUX
3HaHUI B 00JIACTU TOJIYIPOBOJHUKOBBIX HAHOCTPYKTYp (CBEPXpPEIIETOK, KBAHTOBBIX
MIPOBOJIOK, KBAHTOBBIX TOYEK) U UX POJH B YCKOPEHUU HAYYHO-TEXHUUYECKOTO MpOrpec-
ca.

3ajaun TUCUUIUIMHBL: OBJQJICHHE MaruCTpaHTaMH HEOOXOAMMBIMH KOMIIETEH-
[USAMH 10 TPUMEHEHHUIO 3HAHUM 00 SJIEKTPOHHOM CTPOCHUM MOJYIPOBOIHUKOBBIX
HAHOCTPYKTYP B COBPEMEHHOM AJIEKTPOHUKE.

J{1s1 OCBOCHUST AUCIUTLIIMHBI HEOOXOAUMO OBITh KOMIIETEHTHBIM B (pU3MKe, MaTeMa-
TUKE, MH(POpPMATHKE B paMKax MPOTrpaMMbl MOJATOTOBKY OakajiaBpoB HarpaBiieHus «Du-
3UKa.

JucuunnrHaa nzydaercs Ha 1 Kypce MarucTparypbsl BO 2 CEMECTpeE.

3. O0beM IMCHUIIMHBI B 324€THBIX eIUHUIIAX C YKA3aAHHUEM KOJIMYe-
CTBA aAKAJeMH4Y€CKHUX YACOB, BbI/IEJIECHHbIX HA KOHTAKTHYI0 padory 00y-
YAKUIMXCH ¢ nmpernojaBaresieM (110 BUAAM 3aHATHH) U HA CAMOCTOATE I b-

HYI0 padoTy 00y4arommuxcs
OO6miast TpyI0eMKOCTh (00bEM) AUCHUILIMHBI cocTaBisgeT 108 akameMu4yecKux
qacCoB.

3.1. O6vém Oucyunaunst no euOam yueOHvIX 3anamuil (¢ uacax)

Bup yueOHo# padoThI Bcero yacos

OO6m1ast TPy I0EMKOCTh JUCIUTUIUHBI 108

KonrtakTHast paboTta oOyuaromuxcs ¢ npernoaaBaresieM (1o BUIaM
y4eOHBIX 3aHATHI) (BCETO)

AynurtopHas pabota (Bcero): 36
B T. YUCJIE:
Jlexn 18
[TpakTueckue 3aHATHS 18
B T.4. B aKTUBHOM M MHTEPAKTUBHOM (hopMax 9
CamocTosiTenbHast pabota o0ydaronmxcs (Bcero) 36
Bun  nmpomexyrouHod — arrectanuu  oOydvaromierocs — (3a- DK3aMeH
YeT/9K3aMEH ) 36

4. Conep:kaHue IMCUMILIMHbI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3-




AeJiaM) ¢ YKa3aHMeM OTBEACHHOI0 HA HUX KOJIUYeCTBA aKaJAeMHYeCKUX
YacoB M BU/0B Y4€OHBIX 3aHATHHI

4.1. Pazoenvt OucuunJIuHbL
(6 akademuueckux uacax)

U  mpyooemKocms NnO  6UOAM  YUEOHBIX  3AHAMUIL

Ne A Buasbi yueoHoii pado- ®opMbI TEKYLIETO
n/n Paznen 5 Thl, BKJII0YASl CAMOCTO- | KOHTPOJS ycreBae-
JAMcuunImHbI % SITeJIbHYIO PadoTy CTYy- MOCTH
2 o J€HTOB H TPY/0€M- dopma npoMe:Ky-
= S KOCTb (B 4yacax) TOYHOM aTTecTALMH
2 g YueGHast Ca-
= | pa6ora MOCTOSI-
g TeJIbLHAs
© padora
=)
BCEro b np
1 BBenenue. JHepreruye- 16 4 4 8 NuauBuayannb-
CKHIi CIIEKTP MOJIEKY.I. Hble 3ajJaHus, [0-
KJIaJ Ha CceMHHAape,
yuactue B pabore
ceMHHApa, KOH-
TpoJibHAasi padoTa
2 Metoabl pacuera JIHepre- 24 6 6 12 UnauBuayaibHbIe
THYECKOW 30HHOH CTPYKTYpPHI 3aaHusL, JOKJIA] HA
MOJIEKYJISIPHBIX KPUCTAJLJIOB. ceMUHape, yuaacTHe B
paboTte cemMuHapa,
KOHTpPOJIbHasA padoTa
3 IIpumenenns MeTO/10B 32 8 8 16 NuauBuayasin-
pacuera K MOJIEKYJISPHBIM Hble 3aJaHusA, 10-
KOMILJIEKCAM. KJIQJ Ha CceMHHAape,
yuactue B padore
ceMHHApa, KOH-
TPoOJIbHasi padoTa
4, Bua npomexyrouyHoii at- 36 JK3amMeH

TeCTAMH 00y4aoIerocs

4.2 Cooepicanue oucyuniunvl, CMpyKmypupoeanHoe no memam (pazoenam)

Ne HaumeHoBaHue pa3s- Coneprxanue paszena TUCHHIIHHBI
n/n Jesaa IMCIUIIITMHbI

1 Beenenne. . DIIEKTPOHHBIN CHEKTP M30JIMPOBAHHBIX MoseKyl. [lepexon amnex-
JHepreTHyecKuii TPOHA U3 BAIEHTHBIX HAa CBOOOIHBIE YPOBHU. DKCIIEPUMEHTAJIbHbIE
CHEKTP MOJIEKY.I. M TEOpETHUECKHEe HCCIECIOBAHUS DIEKTPOHHOTO CTPOCHHS MOJIe-

KYJI.

2 Mertoabl pacye- | Kpucramumdeckasi CTPyKTypa W CBOWCTBAa CHMMETPHU. MeKMOJIEKyYIIsp-
TAa DJHEPreTH4ecKoi | noe B3auMozelcTBHE. YUET MEKMOIEKYIAPHOro B3auMoeiicTeus. Ilep-
30HHOH CTPYKTYpBI BOIIPUHIIUITHBIE METOJIBI.

MOJIEKYJISIPHBIX
KPHCTALJIOB.
3 HpHMeHeHHﬂ Hcnonp3oBanue NEePBONPUHIUIIHBIX METOAOB IJIs1 HMCCICAOBAHMS

MOJIeKYJISIPHBIM

METOM0B pacuera K | qyvepoB apoMaTHYECKHX MOJIEKY/. MCmonap30BaHNE MOMYyYCHHBIX
PE3YIBbTATOB IJId aHaJIn3a 3JICKTPOHHOT'O CTPOCHHA MOJICKYJISIPHBIX
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KOMILIJIEKCaM.

KpUCTAJJIOB. BnusiHue aedopmManmii Ha SJEKTPOHHOE CTPOCHUE.

5. IlepedeHb y4eOHO-METOAMYECKOr0 olOecmeyeHHsi IJIsi CAMOCTOSI-
TeJIbHOH PadoThl 00yYAKOIIUXCH MO TUCHUIIMHE

Kpome ykazaHHBIX B CIHCKE JUTEpaTyphl, Ha Kadeape obuielt pusuku (aya.2205)
UMEeTCsl TIOJ00pKa CTaTei (4acTh B AJIGKTPOHHOW BEPCHH), HEOOXOIUMBIX IS CaMo-
CTOATEIHPHOTO 3HAKOMCTBA M H3YYCHHS paccMaTpUBaeMbIX MpoOJieM (3JIEKTPOHHBIC
BEpPCUU COOpaHbI Kak MpuioxeHue k coorsercryromemy ¥ MK). Kpome Toro, ecth He-
ob0xoaumbie THTEpHET-pecypchl, KOTOPhIE YKa3aHbl HIKE.

6. ®oH/1 OLIEHOYHBIX CPEICTB ISl IPOBEAECHUS IPOMEKYTOYHOM aTTe-
CTAalMU 00YyYAKIIMXCH 10 TUCHUIJINHE

6.1 Ilacnopm ¢honoa ouenounvix cpedcme no oucyuniune (Mooyio)

Ne Koutpoanpyemsie pazaenbl Kona koHTpo1MpyemMoii KoM- | HAHUMEHOBAHUE OLEHOY-
n/n (TemMbl) JUCUMIIIIMHBI nereHuun (WM eé 4acTH) HOTI'0 Cpe/CcTBAa
(pe3yabTaThl 0 pasaesaam)
1. Beenenue.  JHeprernye- OIIK —6 (3nars:1, 2. Bompocs! k u3yuenuto te-
CKHI CIIEKTP MOJIEKY.JI. VYwMmers:1. Bnagets:1). KYIIEro marepuaiia, KOH-
TpoJbHas pabora
2. Metoabl pacuera JIHepre- OIIK —6 (3nars:1, 2. Joxnaa-npe3eHTanuss U
THYECKOH 30HHOH CTPYKTYypbI Ymets:1). ero obcyxueHue Mo pe-
MOJIEKYJISIPHBIX KPUCTAJLJIOB. bepary, KOHTPOMbHAsS pa-
6ota
3. Ipumenenus MeTO10B OIIK —6 (3narts:1, 2. Joxnaa-npe3eHTanuss U
paciera K - MOJECKYJISPHBIM VYmerts:1. Bnagers:1). ero oOCyXJeHHe Mo pe-

KOMILJIEKCaM.

(dbepaTy, KOHTpOJbHAs pa-
6ota

6.2 Tunoewvte KOHmMpOJ/lbHblEe 3A0aHUA UIU UHbLE mamepuaiibl

NookrwbdPE

Ilpumepnvie memul 0111 00K1A0086-peghepamos
1. Hayunsle uccnenoBanus 3apyOexKHBIX U POCCUHCKUX (DU3UKOB B 00JaCTH MPUMEHEHHUS MO-
JEKYJSIPHBIX KPUCTAIIIIOB B DJICKTPOHHKE.

I'nGkas >neKTpoHHKa.

okrwmn

Oco6eHHOCTH TIEpeHOca B MOJIEKYJIIPHBIX KpUCTaIax.

TpaH3uCTOPHI HA MOJIEKYJISIPHBIX KPUCTAJUIAX.
OnTHueckue BIEHUS B MOJIEKYJIIPHBIX KPUCTAIUIAX.

KOHmPOJleble 60NPOCHL K U3YUCHUIO meKyuie2o yll€6H020 mamepuana
B uewm 3akitouaetcst 30HHOE MPUOIMKEHHE TSI STIEKTPOHOB B KpUcTasie?
Kak B 001mieM Buje 3anucath BOJTHOBYIO (DYHKIIUIO AJIEKTPOHA B KpucTasuie?

UYro Takoe qumep?

UYto Takoe pa3pbiB 30H B MOJIEKYJIAPHBIX KPUCTAILIAX ?
OCOOEHHOCTH 30HHOTO CIIEKTPa MOJIEKYJISIPHBIX KPUCTAIJIOB.
Pacder 30HHOTO CcrIeKTpa MOJIEKYJIIPHOTO KpUcTaia?

UYro Takoe skcutoHbl Openkens?




N

Bonpocul k 3x3ameny

Metog MO JIKAO.
DJEKTPOHHOE CTPOCHHUE MOJIEKYIIbI OeH3071a.
['uOpuan3anus MOJIEKYISIPHBIX OpOUTaiell B MoJieKyJie 6eH3omna?
B uewm 3akiouaercst 30HHOE MPUOIIMKEHHE?
B 4ewm 3akitodaercs rnceBoNnoTeHIMAIbHOE MPUOIKeHne?
KakoBbl Hanbosee 3HAYMMbIC MPUMEHEHUS MOJIEKYJISIPHBIX KPUCTAJIOB B COBPEMEHHOW MUK-
PO3JIEKTPOHUKE, ONTOAJIEKTPOHUKE?
7. Teopema bnoxa. ba3uc miockux BOjH.
8.  Dueprus pemeTku. DHeprus cBs3u qumepa. Cynepro3uinoHHas omuoka 6a3ucHoro Habopa.
9. CrpyKTypHBIE 0COOEHHOCTH MOJIEKYJISIPHBIX KPUCTAIUIOB?
10. Tlonnas u nedopMalmOHHAS SIEKTPOHHAS MIOTHOCTb.
11. BreluucneHnus MoJHOM 3HEpPrun Kpuctayios. Beioop k-cetku.
12. VpaBHeHUs COCTOSTHUS TBEPJOTO Tea.
13. Cunst Ban-nep-Baainbca.
14. Tlpobnema y4yeTa TUCHEPCUOHHOTO B3aUMOJICHCTBUS.
15. XapaktepHble 0COOCHHOCTH 30HHBIX CIIEKTPOB MOJIEKYJISIPHBIX KPHCTAJIIOB.
16. XapaktepHble OCOOEHHOCTU PaCHpPEeTICHUs dJEKTPOHHOM IUIOTHOCTU B MOJEKYISPHBIX KpH-
cTajlIax.
17. KakoBbl 0COOEHHOCTH MOJICTUPOBAHUS MOJIEKYISPHBIX KPUCTAIUIOB.
18. KakoBbl 0COOCHHOCTH YHEPTreTUYECKOrO CIIEKTPA U TJIOTHOCTH COCTOSIHUN AJICKTPOHOB MOJIC-
KYJSIPHBIX KPUCTAILIIOB?
19. Dxcuronst Openkerns.
20. Kak nposiBisitoTcst 3KCUTOHBI OPEHKENs B ONTUYECKOM CIIEKTPE MOJIEKYISIPHBIX KPUCTAIIIIOB?

oakrwdE

IIpumep BapnaHTa KOHTPOJILHOM Pa0dOTHI.
1. Kpucrannuyeckuii HaTaauH.
Hccnenoanne BIUSHUS IBYXOCHOTO (BAOJb OCEHl & M C) CoKaTUsl KpUCTauia Ha
ANIEKTPOHHYIO CTPYKTYpY. [locTpouTh rpadguk 3aBUCUMOCTH HIMPUHBI 3aNPEIICH-
HOM 30HBI OT cxatusi. Paccmotpers cxkatus: 0, 1, 2, 3,4, 5,6, 7, 8, 9 10 %. Ilo-
CTPOUTH pacmpeiesieHue MoJHON U AeOPMAIMOHHON 3JIEKTPOHHOM TIOTHOCTH
(B TUIOCKOCTH MOJIEKYJbI), @ TaKXe 30HHBbIE CHEKTphl mpu cxatuu Ha 0, 10%.
OdopmuTth pe3yabTaThl B BUJE OTUETA.

Ilpumep 3K3amenayuonno20 dunema
buner Ne 5

JucrnepcoHHOE B3aUMOJIEHCTBHE.
KakoBbl Hanbosiee 3HauNMble IPUMEHEHUST MOJIEKYIISIPHBIX KPUCTAJIIOB?
OnpenenuTth NIMPUHY 3alpelIeHHON 30HbI B KpUCTalle HadTaauHa.

IIpakTHYeckHe 3a1aHUs.

1. Coznanme BxomHOro (aiina A BBIIOJHEHUS CaMOCOTJIACOBAHHOIO pacueTa MOJIEKYJIb
OeH3ona.

2. Co3pmanue BXOMHOTO (haiiyia UIsi BEITIOJTHEHUSI CaMOCOTIIACOBAaHHOTO pacueTa JuMepa OeH3o07a.
HccnenoBath BEIOOp 6a31CHOr0 HAOOPa Ha MOJIyYEHHBIE PE3YIbTATHI.

3. Hcmonp30BaHUE CXEMBI YUETHI AUCTIEPCHOHHOTO B3anMoaercTBHs. OnpeneneHus: paBHOBECHOM
KOH(Urypauu A1 AUMEpoB OeH301a.

4. Coszmanue BXxomHOro (haiiyia JUIsi BBITIOJIHEHMsI pacueTa pachpeaesieHusl JJICKTPOHHOM
IUIOTHOCTH B MOJIEKYJIe U AUMepe OeH3oa.

5. . Co3naHue BXOIHBIX (DayIOB JUIsl BBINOJIHEHMs pacdera 3alpellieHHOr0 MHTepBaja SHEPruu
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MCXKAY BCPXHUM BAJICHTHBIM M HHUXXHEM HC3aHATBIM OHCPICTHYCCKUM YPOBHEM B MOJICKYJIC U

nuMmepax OeHsorna.

6. BBIIOTHUTH CaMOCOTTIACOBAaHHBIA pacyeT Ui KpHcTainueckoro OeH3ona. OmnpenenuTthb
HMIMPHUHY 3alpelieHHON 30HbI B KpUCTaJUIe OeH301a.

7. HUccnenoBanne BimsHue mnapametrpoB SHRINK u TOLDEE na mnonnyro sHepruro
MOJICKYJISIpHOTO KpucTayuia Oenszona. [locTpouts rpaduk 3aBUCHMOCTH IMOJHOW SHEPIUU OT

napaMerpa pemeTKHy.

8. HccnenoBarh BIMSHUE OIHOOCHBIX CXKAaTHH B KpUCTayule OEH30JIa HAa IIMPHUHY 3allpelIeHHOM

30HBI.

9. TlocTpoeHue KapT 3JIEKTPOHHOM IUIOTHOCTH A Kpucramia OeHszona. IloctpoeHue kapt
neGOpMaLMOHHON 3JEKTPOHHOW TIJIOTHOCTH s Kpucrama Oenszona IlpuBecTd KapThl:
IUIOCKOCTB COAEPXKUT MOJIEKYIly OeH30i1a

6.3 Memoouueckue mamepuaisl, onpeoeaaroujue npouedypvl OUECHUBAHUA 3HAHUN, YMEHUIL,
HAGBIKOG U (U1L) ONBIMA OeAMENbHOCIU

I[J'ISI MarucCTpaHTa ,Z[OCTI/IFHYTLlﬁ YPOBCHb O6y‘lCHHOCTI/I (I/ITOFOBaSI OTMCTKa) OonpeaciIACTCsA B CO-
OTBCTCTBUHU C AJITOPUTMOM, IPUBCACHHLBIM B Ta6JII/IIIe.

YpoBHH yCBOCHHS MaTepHaJIa
u chOpMHPOBAHHOCTH CIIOCO-
0OB /1eATeJIbHOCTH

KonkperHble aelicTBusA
CTYCHTOB, CBH/ETEJIbCTBYIOIIHE
0 JOCTHKEHUH JAHHOI0 YPOBHH

IlepBbIid
menbIie 50 6ayios
«HEYJOBJIETBOPUTEIBHO

Pe3ynbrarel 00yueHUs: CTYJEHTOB CBHUJIETEIBLCTBYIOT 00 YCBO-
€HUHU UMHU HEKOTOPBIX AJIEMEHTAPHBIX 3HAHUI OCHOBHBIX BOIIPOCOB
o JuciuIuivHe. JlonynieHHble OIMOKH U HETOYHOCTH MOKa3bIBa-
10T, YTO CTYACHTHI HE OBJIAAEIN HEOOXOAUMOW CHUCTEMOW 3HAHHI
110 JUCHUIUIMHE.

Bropoii (penpoayKTUBHbIN)
ot 51 o 65 6amioB
«yI0BJIETBOPUTEIILHO

JIOCTUTHYTBIA ypOBEHb OLICHKU PE3yJIbTaTOB OOy4YEHUs MOKa-
3bIBAET, YTO CTYAEHTHI 00J1aJal0T HEOOXOAMMON CHCTEMOM 3HaHUH U
BJIaJICIOT HEKOTOPHIMU YMEHHUSIMHU 10 JucHUIUIMHE. CTYIEHTHI CIo-
COOHBI NMOHUMATh U MHTEPIPETUPOBATH OCBOEHHYIO MH(POPMAIIUIO,
YTO SIBJISIETCS] OCHOBOM YCHENIHOTO (POpMUPOBAHUS YMEHUI U HaBbI-
KOB JUIsl pEILIEHUSI TPAKTUKO-OPHUEHTUPOBAHHbIX 3aJau:

— BOCHPOM3BOJAT TEPMHUHBI, KOHKPETHBIE (haKThl, METOABI U MPO-
LEAYpPbl, OCHOBHBIE TIOHATHS, IPABUJIA U IIPUHIUIIBL;

— TPOBOJAT MPOCTEHIINE PACUETHI;

—  BBINOJIHSIIOT 33/1aHUs 110 00pa3ily (WM MO UHCTPYKIUH).




Tpetuit (peKOHCTPYKTHUBHBIN)
ot 66 1o 85 6amioB
«XOPOIO)

CTyneHTsl NPOJAEMOHCTPUPOBANIU pPE3yabTaTbl Ha YpPOBHE

OCO3HAHHOT'O BJaJICHHUs Y4€OHBIM MaTepHaioM U Y4eOHBIMH yMe-
HUSIMM, HaBBIKAMU U CHOCOO0AMM JESATEIBbHOCTH M0 AMCLUILIMHE.
CryneHTbl CIOCOOHBI aHATU3UPOBATh, MPOBOIWTH CPAaBHEHHE H
000CHOBaHME BbIOOpa METO/OB PELICHUS 3aJaHUi B IPAKTUKO-
OPHUEHTUPOBAHHBIX CUTYaLUsAX, @ UMEHHO:

00BscHsET (aKThl, IPaBUIIa, IPUHIIUIIBI,

npeoOpaszyeT CIOBECHBIH MaTepuan B MaTeMaTHYeCKHE BbIpa-
JKEHUS;

MPEOI0KUTEIBHO OMHUCHIBAECT OyAyIIUE MOCIEACTBUS, BBITE-
KaOILKE U3 UMEIOUINXCS JAHHBIX;

YCTaHaBIMBAET B3aUMOCBS3H MEXIY COCTAaBOM, CTPOCHHEM U
CBOMCTBAMH MOJIEKYJISIPHBIX KPUCTAJIOB;

MPOBOJIUTH PACUYETHI MO CTPYKTYPHBIM JAHHBIM JUJISI MOJIEKY-
JSIPHBIX KPUCTAJIIOB;

MIPUMEHSET 3aKOHbI, TEOPUH B KOHKPETHBIX MPAKTUYECKUX CHU-
Tyarusx;

WCIIOJIB3YET MOHATHS Y IPUHLIUIIBI B HOBBIX CUTYaIUsIX.

YeTBepThili (TBOPUCCKHIN)
ot 86 1o 100 GamoB
COTITUYHOY

CTyneHTsl CIOCOOHBI UCIOJIB30BATh CBEIIEHUS U3 Pa3iny-
HBIX UCTOYHHUKOB JJISI YCIICIIHOTO UCCIIEOBAaHUS U TMOUCKA pe-
IICHHS] B HECTAHAAPTHBIX MPAKTUKO-OPUEHTHUPOBAHHBIX CHUTYya-
IUSX
OpUEHTHUPYETCS] B TIOTOKE (U3NYECKON MH(pOpMaLUU, ompese-
JSeT WUCTOYHUKUA HEoO0XoAuMOW HH(OpManuu, moiydarb eg,
aHaJM3UPOBATH;

MpeAJiaraeT MIaH NPOBEACHUS Pacue€TOB WU APYTHUX JEHCTBU;
COCTAaBJISIET CXEMBbI 33]1a4U.

OIICHUBAET JIOTUKY NTOCTPOEHUS TEKCTA;

OIICHUBAET COOTBETCTBUE BHIBOJIOB UMEIOIIUMCS JaHHBIM;
OIICHUBAET 3HAYMMOCThH TOTO WJIM MHOTO MPOAYKTa JIESITEIbHO-
CTH;

MIPOTHO3UPYET CBOMCTBA MOJIEKYJISIPHBIX KPUCTAJIJIOB HA OCHO-
B€ 3HAHUS 00 WX COCTaBe M CTPOEHUHU W, HAOOOPOT, MpeArnoa-
raeT CTPOEHHUE BEIECTB HA OCHOBE UX CBOMCTB;

IJIAHUPYET M OCYIIECTBIISIET KOMIBIOTEPHOE MOJIETUPOBAHUE
CBOMCTB MOJIEKYJISIPHBIX KPUCTAJLIOB.

dopmupoBaHue 0aNJIbHON CHCTEMbI OLEHKH A5 JUCHUNIMHBI
st obecniedeHusl TEKYyIIEro KOHTPOJISI YCBOEHUs Kypca «JIEKTPOHHOE CTPOEHUE

MOJICKYJISIDHBIX ~ KPUCTAJLIOBY

HCIIOJIb3YCTCA ABTOMATHU3HpPOBaHHAA OaJIbHO-

perTHHTOBas cucTeMa, (PUKCUPYIOIIasi aKTUBHOCTh U YCIICIIHOCTh Y4acTHs CTY/ICHTA B
mpoiiecce oOydeHus B ceMecTpe. MaKkcUMalbHBIA TEKYIIMA Oamn paBeH 64, makcu-
MaJIbHBIA aTTeCTAIlMOHHBIN Oayl1 paBeH 15.

O6mmmii 6amt mo auctmuinbe (Ri™), nepesenéunpiii B 100 OaIbHYIO KAy pac-
cuuthiBaercs o popmyie: Ry = (R ™:64)-60 + (A:15)-40.

Ne Bun nestenpHOCTH Kommenrapuit Makc. Kon-Bo CymMapHsIi
Gan TEeKYIIUi Oasut
1 | KonTponbHas paborta, | UtoroBas KOH- | 15 1 15
TECT 110 UTOTAM 3aHATUSl | TpOJIbHAs paboTa
2 | TIpakTrueckas paboTa Dueprus cBs3U | 5 1 5
quMepa OeH3ona
3 | IlpakTrueckas paboTa AHau3 3JeKTPOH- | 5 1 5
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HOHI IJIOTHOCTH
quMepa OeH3ona

4 | TlpakTuueckas pabora Bnusaue paccros- | 5 1 5
HUS Ha 3amperieH-
HOH WHTEpBaJ
JHEpPrud  auMepa
OeHzona

5 | [IpakTrueckas padboTa DJEeKTPOHHOE 5 1 5
CTPOCHUE KPHCTA-
7a GeHsona

6 | IIpakTrueckas paboTa Baustnue nanenus | 10 1 10
Ha CTPYKTYPHBIC H
AIIEKTPOHHbBIE
CBOMCTBa KpuCTall-
na HadTaTuHa

7| TlpakTrueckas paboTa Pabora Ha nexkuun | 2 7 14
8 | Pedepar Pedepar 5 1 1
RiTeKyumﬁ: 64
| Dx3amen | | 20 1 R"OP=15

Kpurepuii oieHKH NPaAaKTHYECKUX 3aJaHUH:
1. Co3znaHbl paBUIbHBIC BXOJHBIC (haITbL.
2. KoppekTHo 3anucanbl HEOOX0AUMBIE TTAPAMETPHI.

3. BsiOpanbl mapaMeTpbl, KOTOPBIC TTO3BOJISIOT MOJIYIUTh 3HAYCHUS HE TOJIBKO MPaBUIIHHO, HO U
OoJee OBICTPO.

4. T'paduku 3aBUCUMOCTEN cofepKaT BCce HEOOXOAMMbIe 0003HAUEHHsI, KOTOPble HEOOXOAUMBI
JUISL UHTEpIIpeTaIiK pe3yJIbTaToB.

5. CTYI[eHT MIpaBHJIIBHO ONHCAJ CMBICII UCIIOJB3YEMBIX MAapaMETPOB U MMOHHUMACT, KAKOC BJIUA-
HHUC OHU OKA3bIBAIOT HA MOJYYCHHBIC PEC3YJIbTATHI.

Kpurepun oneHKn KOHTPOJILHOM padoThI:

=

Co31aH npaBUIIbHBIN BXOJHOH (aii.

2. HWccnenosanue Bnusiaue napametrpoB SHRINK u TOLDEE na monnyro sHEpruto Kpucrasia.
[TocTpoen rpaduk 3aBUCUMOCTH MOJIHOW SHEPTUU OT MapaMeTpa PEeLIeTKH.

3. TMoctpoeHsl KapThl SJEKTPOHHOW MIOTHOCTH. [locTpoeHBl KapThl aehopMarmOHHON
JJIEKTPOHHOU IMJIOTHOCTH.

4. OmnpeneneHa MoJHAsE SHEPTUS U MEKATOMHOE PACCTOSTHUE ISl paBHOBECHON KOH(UTypanuu
MOJIEKYJIBI.

5. Tlonmydyennast KoH(UTrypaus MOJEKYJbl CONIOCTABIEHA C TUTEPATyPHBIMU JaHHBIMHU.

Pe3ynbpTaThl HTOrOBOM pabOTHI OIEHUBAIOTCS HA dK3aMEHE MPH yUETE CIEAYIONINX MOKA3aTee:
- MarucTpaHT TMOCENIA JCKIIMOHHBIE 3aHATHS TI0 JAHHOMY KYpCy W MIPUHUMAJ y4acTHe B 00CyXie-
HUU JUCKYCCHOHHBIX BOIPOCOB;
- BBITIOJTHWJI MHIUBHUIYaIbHOE 3aaHHE.
[Ipu BBITIONIHEHUH ITUX TPEOOBAHUN MAarMCTPAHT JOMMYCKAETCS K IK3aMEHY.
Ornenka «OTIMYHOY» BBICTABIISACTCS MPHU MPABHJIBHOM OTBETE Ha TPH BOIPOCA OMIIETa U OTBETE HA JI0-
MOJIHUTENIbHBIE BOITPOCHI.
Onenka «XopouIio» BbICTABIISAETCS MIPU MPAaBUILHOM OTBETE Ha TPU BOIpoca OuseTa, HO ObUIH 3aTpy/a-
HEHHUSI B OTBETE HA JIOTIOJHUTEIbHBIE BOMPOCHI.
Onenka «Y J0BIETBOPUTEIHHO)» BHICTABISIETCS TP MPABUILHOM OTBETE Ha J[Ba BOIpOca OMIIeTa.
Onenka «HeynoBneTBOpUTETHHOY» BBICTABISETCS, €CITU HEMPABWILHO OTBETUIIM HAa TPU BOMpoca Ouiie-
Ta.
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7. IlepeyeHb OCHOBHOM M JOMOJHUTEIHLHOM YUeOHOM JINTEPATyPhI,

HeO00XOAMMOI 1JI1 0CBOEHM S TUCIHMIIIUHBI.
@) OCHOGHAA yueOHaA Tumepamypa:

1. Hupenbcon, B.I'. KBanTtoBas xumus. Mosnekyiibl, MOJIEKYJISIPHbIE CUCTEMBI U TBEP/bIE Te-
7a: yaeOHoe 1ocoOue sl By30B. [DIEKTPOHHBIN pecypc] : yued. mocodue — DIEKTPOH.

naH. — M. : UznatenbcrBo "Jlabopartopus 3nanuit", 2017. — 522 ¢. — Pexum mocryna:
http://e.lanbook.com/book/94104 — 3arn. ¢ skpaHa. (mara IOCICIHErO OOpAICHHS:
21.09.17).

2. Kamman WN.I'., MexxMonexkyisipHple B3auMOACHCTBUA. Dusndeckass WHTEPHpPETALHs, KOM-
NBIOTEPHBIC PACUEThI M MOJICIIbHBIE TOTCHIIUANBL. [ DJIEKTPOHHBIN pecypc] : yued. mocodue
— DnekTpoH. naH. — M. : U3natenscTBo "Jlaboparopus 3nanuii", 2017. — 397 c. — Pe-
xuM noctyna: http://e.lanbook.com/book/94111 — 3aru. ¢ kpana. (naTa mocieaHero oo-
pamenus: 21.09.17).

3. J1.B. Kopabensuukos, A.C. [TommaBuoii, H.I'. KpaBuenko. "®u3nka HaHOCTPYKTYp': yueO.
nocobue — KemepoBo: KemepoBckuii rocynapcrBeHnblii ynusepcuret, 2016. — 161 c.
ISBN 978-5-8353-2048-6

0) OononnumenvHaa 1umepamypa

1. Teopust puzndecknx u GU3NKO-XUMHUYECKUX CBOHCTB CIOHBIX KPUCTAUTUIECKUX CO-
€IMHEHUI C Pa3JIMYHBIM TUIIOM XHMHYECKOU cBs3u" moj oomr. pen. ITommasHoro A.C. //
Kemepogo. - 2012. - 368 c.

2. ®enopoB U. A. Ilpaktuueckoe pykoBoAcTBO 1o npuMeHeHuto nakera CRYSTAL k
pacyeTy 3JIEKTPOHHOTO CTPOCHUSI KPUCTAIOB U MOJIeKyn [TekcT]: yueOHO-MEeTOoI. 1moco-
oue / U. A. ®enopos; KO.M. bacanaes; T. II. ®enoposa.; KemepoBckuii roc. yH-T.—
Kemeposo, 2014. —43 c.

3. ®enopos U. A., denoposa T.I1. [Ipumenenne nakera Firefly nms komnbrotepHOro Mo-
JeNUPOBaHMs (PU3UKO-XUMUYECKUX CBOMCTB MOJIEKYJISPHBIX KPUCTAIOB. DJIEKTPOHHOE
y4eOHO-METOIMUeCcKoe Mocodue: TeKcTo-rpaduueckue yuyeOHble MaTepuanbl [DIeKTpoH-
HBIN pecypc| — DnekTpoH. AaH. (00beM 1,4 M6). Kemeposo: KemI['Y, 2015. — 1 anextpoH.
ont. guck (CD-ROM). (http://edu.kemsu.ru/res/res.htm?id=15382) (mata mocneauero oo-
pamenus: 21.09.17).

4. Metoa pa3HOCTHBIX MOTEHIMAJIOB U ero Mmpuioxenus. M3a. 3. ABtopsl: PsOenbkuit
B.C. M. ®UIBMATIJINT, 2010, 432 c.

(http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2298) (nata nocieanero
obpammenus: 21.09.17).

S. I'yceB A.. HanoMaTepuaiibl, HaHOCTPYKTYpbI, HaHOTeXHOoJoruu / A.M.I'yceB.-M.:
dusmatiut, 2009 (http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2173)
(mata mocienuero oopamenus: 21.09.17).

8) 2J1eKmpOoHHblE YUeOHble NOCOOUA.
1O. M. bacanaes, A. B. KocoOyuxuii, . A. ®enopos. [IpakTrueckoe pykoBOACTBO MO MpUMe-
HeHuto nakeroB Quantum ESPRESSO un XCrySDen k pacuery 37I€KTPOHHOIO CTPOEHHUS KpH-
CTaJJIOB . DIIEKTpOHHOE y4eOHO-METOJUYECKOe IMocoOue (MylIbTUMEIUNHHbIE ydeOHBbIE
MaTepuaisl) [DIeKTpoHHBIN pecypc] — OnektpoH. naH. — Kemeposo: KemI'Y, 2011. — 1 anek-
tpoH. ont. quck (CD-ROM). http://edu.kemsu.ru/res/res.htm?id=14244. (nata mocnenHero 00-
pamenwus: 21.09.17).
Jlapun, A. B., YUepnsies, B. A. YuebHo-MeToaMUECKH KOMIUIEKC TUCUUIUIMHBI "Moaenupo-
BaHNE HAHOCTPYKTYp Ha OCHOBE NpuUMeHeHMs nporpamMHbix maketoB GULP m GAMESS”.
YpI'VY. 2007. http://elar.urfu.ru/handle/10995/1312 (nata nocneanero oopamienus: 21.09.17).
. Uepnsbimes, B. A.; Moxeropos, A. A. “Y4eOHO-METOIUYECKII KOMIUIEKC JUCIHUILTNHBEI Mo-
JeTUPOBaHUE HAHOCTPYKTYp Ha OCHOBE INPHUMEHEHHUs IporpamMMmHbIXx mnakeroB Crystal u
ABINIT”. YpI'V. 2008. http://elar.urfu.ru/handle/10995/1544 (nata mocienHero oOpaiieHHs:
21.09.17).
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8. Ilepeuennb pecypcoB HH(POPMAUOHHO-TEJIEKOMMYHHUKANUMOHHOM
cet ""HTepHeT'", HEOOXOAMMBIX /IS 0CBOCHHS TUCIHUTIIIMHBI

1. MopenupoBaHue CBOMCTB, JIEKTPOHHOW CTPYKTYpPBI pslla YIIEPOAHBIX U HEYIIIEepOJ-
HBIX HAHOKJIACTEPOB W UX B3aMMOJICUCTBUS C JIETKUMU dJIeMeHTaMu [ DnekTpoHHbIH pecype]/ A.C. De-
nopoB [u ap.]. r. KpacHosipck, http://www.Kirensky.ru/master/articles/monogr/Book/book.htm. (nara
nociaennero oopamenus: 21.09.17).

2. Quantum ESPRESSO (http://www.quantum-espresso.org/ ) (mara mociemHero ooparie-
aus: 21.09.17).

3. OpenSuSE (http://www.open-suse.ru) (zara mocieanero ooparienus: 21.09.17).

4. ABINIT (http://www.abinit.org) (mara mocieauero oopamenus: 21.09.17

5. Firefly (http://classic.chem.msu.su/gran/gamess/tutorials.html) (mara mocnemanero 006-
pamenus: 01.04.17).

6. XCrySDen (http://www.xcrysden.org) (nata nocieanero odpamienus: 21.09.17).

7. CRYSTAL (http://www.crystal.unito.it) (zaTa mocaeanero oopamenus: 21.09.17).

9. MeToguueckue yKasaHusl AJI 00yYAOIIUXCS 110 OCBOCHHIO
AUCHUILINHBI

[To TBOpUYECKOMY M3YYEHUIO COJICPKAHUSI JICKIIMOHHOTO MaTepuaia U TMOJTOTOBKE K
JICKITUSIM:
1. KoHcnekTupoBaHue JEKIIHiA;
2. Pabota ¢ JIeKITMOHHBIM MaTEPHAIIOM: MPOPadOTKAa KOHCIIEKTA JICKITHH, paboTa
Ha TOJISIX KOHCIIEKTa C TEPMUHAMU, JOMOJHEHUE KOHCIIEKTa MaTeprualiaMu 13
PEKOMEHJOBAHHOM JTUTEPATYPHI.
CocraBiieHHE KPAaTKUX TE3UCOB KaXJIOU JICKIIUH.
[IpoBenenre MOAPOOHBIX MAaTEMAaTUYECKUX PACUYETOB, OIMYIICHHBIX MPU H3-
JI0’KEHUU JIEKIIMOHHOTO MaTepuaa.
[To moATOTOBKE K CEMUHAPCKHUM 3aHSITHSIM:
1. PaGoTa c NEeKIIMOHHBIM MaTepUaIoM, B TOM YHCIIC U C DJIEKTPOHHBIM BapHaH-
TOM JICKLIUH.
2. Pazbop TemBI ceMHHapa ¢ WCIOJIB30BAaHUEM JOMOJHUTEIBHOW y4eOHOU U
HAy4YHOU JINTEPATYPhl U CTAThSIM, PEKOMEHIOBAaHHBIX MPEIO/IaBATEIIEM;
3. Kparkoe KoHCIIEKTHpOBAaHNE COOTBETCTBYIOIIUX Pa3/IesIOB UCIIONB3yeMOH JIH-
TepaTyphl.

B~ w

[To opranu3zanuu caMOCTOSITEIbHON paOOThI:

[To3naBaTenbHas 1EATEILHOCTH BO BPEMsI OCHOBHBIX ayJUTOPHBIX 3aHSITHH;

2. CamocrosTenbHas padoTa B KOMITBIOTEPHBIX KJIaccax MO KOHTPOJEM Ipernojia-
Batess B (hOpMe MIIAHOBBIX KOHCYIIbTAITUH;

3. BueaynutopHas camocTosiTeNnbHas pab0oTa MaruCTPaHTOB IO BBIOJHEHHUIO JO-
MaIlTHUX 33J]aHui Y94eOHOTO M TBOPUYECKOTO XapakTepa (B TOM YHUCIE C AIEKTPOH-
HBIMHU pecypcamu);

4. CaMOCTOSITEIbHOE OBJIAJICHUE CTYJACHTAMU KOHKPETHBIX YYEOHBIX MOJYJICH,
IIPEJIOKCHHBIX JIJIST CAMOCTOSTEIILHOTO U3YUCHHUS;

5. CamocTosTenbHas paboTa MaruiCTpaHTOB MO MIOUCKY MaTepuana, KOTOPbIA MOXET
OBITH MCIIOJIB30BAH VISl HANMCAaHUS pedepaToB, KypCOBBIX U KBATU(PUKAIIMOHHBIX
paoor;

6. YueOHoO-uccnenoBarenbckas padoTa;

=
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/. HayuHo-uccnemnoBareinbckas padoTa;
8. CamocrosiTenpHasi paboTa BO BpeMs ITPOXOKIACHUS MTPAKTHUK.

Ilo moaroToBke pedepara

Pedepar nomxen coaepxaTh cleayroUme 00s3aTenbHble pa3iebl:
a) IUTEpaTypHBIA 0030p ¢ 0(OPMIIEHHBIM CIIMCKOM HCTOYHUKOB;
0) yeTKasi MOCTAHOBKA 3aJa4y WM MIPOOJIEMBI U ITyTH €€ PELICHUS;
B) UCTOPHUIO MCCIIEJOBAHUS;
I') COBPEMEHHOE COCTOSIHHE IPOOIIEMBI.
[To coneprkanuto pedepara 10KHA OBITH
a) MOATOTOBJICHA MPE3EHTAIUS TS IyOJIMYHON 3alUThL;
0) MOATOTOBJICHBI BOMPOCH K aAyAUTOPHUH IO MPEICTABICHHOMY MaTepHay sl BbIsSC-
HEHUS YCBOEHUSI OCHOBHBIX MOJIOXKEHHUH TOKIA/a.

10. Ilepeyens HHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH
OCYLIECTBJICHHH 00Pa30BaTEJIbHOIO MPoLecca Mo JMCHUIINHE, BKIOYAs
NepeYeHb MPOrpaMMHOI0 odecredyeHuss M HH(POPMALMOHHBIX CIIPABOY-

HBbIX CUCTEM

[Tpu npenojaBaHUM AMCLUUIUIMHBI UCIOJB3YETCS KOMIBIOTEPHBIN KJIACC C YCTAHOBJICHHBIM Ha
kommbioTepHbiME TTakeTamMu Quantum ESPRESSO u CRYSTAL. Heo6xonumo Hanmmuue oOmie cere-
BOI IanKu, B KOTOPOH pacrosoKeHbl METOJMYECKUE YKa3aHUs M Bce HEOOXOIMMbIE MaTepuabl, He-
00xoauMbIe Ha Ja00paTOPHBIX 3aHATHAX (IPUMEPHI BXOIHBIX (DaiiIoB, pyKOBOJCTBA IOJIb30BATEIs,
3JIEKTPOHHBIE Y4eOHO-MEeTOANYECKHE TocoOus). B mpolecce BBINMOIHEHUS! pacyeTOB CTYJIEHTHI CaMo-
CTOSITEJIBHO BBHIOMPAIOT HEOOXOAUMBIE Oa3uCHBIE HAOOPHI, MPEACTaBICHHBIC HAa caliTe pa3pabOTYNKOB
naketa CRYSTAL. Hcnonb3yss MylIbTUMEAUHHBIA MPOEKTOP, MPenoiaBaTeNlb IPOBOJUT JIEKIUH, Je-
MOHCTPUPYET HEKOTOPhIE 0COOCHHOCTH BBIYMCIUTEIHHBIX TAKETOB U THITUYHBIEC OITHOKH.

TexHonoruu, UCHoOIb3yeMble P AKTUBHON M UHTEPAKTUBHOM (hopMax oOyueHUs

HeumuranmoHHbIe MMuTanoHHbIe

AxTuBHBIE (MTPOOIEMHBIE) JTEKIUU U
CEMMHAPBI

Keiic-texnomoruu

Temartuueckas AUCKYCCUA

AHanmM3 KOHKPETHBIX CUTYalNi
(mpecc-koHpepeHnn)

Mosrosas ataka I'pynnoBoit TpeHUHT

[Ipe3enTanus

11. Onucanue MaTepuaJIbLHO-TEXHUYECKOMN 0a3bl, HEOOXOAUMOM I
OCYIIECTBJICHUA 00PA30BATEJIbHOI0 MPOLECCa MO JUCHUIJINHE

Jlis MaTepuaibHO-TEXHUYECKOT0 00ecIeYeHus TUCIUILTUHBI « DJIEKTPOHHOE CTPOCHHUE MOJIEKY-
JISIPHBIX KPUCTAJIOB» HCIIOJIb3YETCS: KOMIIBIOTEPHBIM KJIACC MAarucTepCKOW MOJATOTOBKU Kadeapsl
Teoperuyeckoit pusuku MHcTuTyTa hyHnamentanbHbIX Hayk Keml'V.

Jlexuuu 1Mo JUCHMILTMHE MPOBOASTCS B ayAUTOPUU C BBIXOAOM B MIHTEpHET, OCHAIlIEHHOW MYJIb-
TUMEIUIHBIM 000pyaoBaHueM. UTeHre JeKIUil COMPOBOXKAACTCS IEMOHCTpaIuell yueOHO-HATTISAHBIX
moco0uii (caaia-nmpe3eHTaIui).

JlaboparopHble 3aHITHS MPOBOAITCS B KOMIBIOTEPHOM KJIacCE€ MAaruCTEPCKOW MOATOTOBKH Ka-
benpsl Teopetnyeckoit Gpuszuku MHCTHTYTA QyHmameHTanbHbIX Hayk Kem['Y ayn. 1326, ocHameHHoOR
KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO IMOJAKIKOYEHHUS K ceTh « THTEpHETY.

CamocTtosTenbHas padoTa Mo JTUCIHUIUIMHE MOKET MPOBOAMUTCA B KOMIIBIOTEPHOM Kjlacce Maru-
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CTEPCKOM moATroTOBKM Kadenpsl Teopernueckor Gusznku MuCcTHTYTA DyHIaMeHTanbHBIX HayKk Kem[Y
ayn. 1326, snekTpoHHOM uuTaibHOM 3ane (ayn. 1218), ocHaleHHBIMA KOMIBIOTEPHON TEXHUKOHU C
BO3MOXXHOCTBIO MOJIKIIFOUEHUS K ceTH «HTepHEeT» M NOCTYNOM B 3JEKTPOHHYIO MH(OPMAIOHHO-
obpazoBarensHyr0 cpeny Keml'V (B ToMm uncne neno3utapuii HHGOpMAIIMOHHO-00pa30BaTEIbHBIX pe-
cypcoB KemI['Y) u B anexkrponHo-Oubamoreunsie cuctemsl 'Y HUBEPCUTETCKASA BUBJIMOTEKA
OHJIAVH", "JIAHB"

KommiekT nporpammuoro o0ecriedeHus, HEOOXOJUMBIN i1 00ecredeHHs TUCIUILIMHBI, BKIIO-
YaeT CJICIYIOIINE TPOTrPAMMHBIE POTYKTHI:
1. [TakeT opuCHBIX TTporpamm:

Microsoft Office 2010 (www.microsoft.com)— nunensust KemI'Y 6o
LibreOffice 5.2 (www.libreoffice.org) — ceoboaHo pacmpoctpansemoe [10

2. [IporpamMma Juist CO3aHUsT BUPTYATbHBIX MAIIIHH:
VirtualBox (https://www.virtualbox.org/) — ceo6oaHO pactpoctpansemoe [10

3. HporpaMMa IMOATrOTOBKH JAHHBIX U BU3yaJIU3alluU PE3YyJIbTATOB PACUCTOB:

XCrySDen (http://www.xcrysden.org) — ceoboano pacmnpoctpansemoe [10
4. KoHCcoabHBIE IMporpaMmbl AJisd BBIIIOJIHCHUS PACUCTOB MOJICKYJI, KIIACTECPOB U KPHUCT aJLJIOB.
CRYSTAL (http://www.crystal.unito.it/) — nunensus KemI'Y
Quantum ESPRESSO (http://www.quantum-espresso.org/) — cBoboaHo pacnpocTpansemoe [10

12. NHble cBeIeHUS U MATEPHAJIbI

eameibHO20 npoyecca no oucyuniune (MooyJio)

12.1. Ilepeuens obpazosamenvHblX MexXHON02UIl, UCNOIL3YEMBIX RPU OCYULECHBIEHUU 00paA30-

Ne | Aynutopnoe | Copepxanue O6pa3oBa- Meton 00y- | AKTUBHBII METOH
3aHsITHE TeIbHAasI YeHHS oOyueHusi,  crnocod
TEXHOJIOTHUS peanu3anuu
1 | Jexmus Beenenne. Moueky- Texuomorust | llepsuunoe Jleknus-
JSIPHBIC KPUCTAILITBIL. aKTHBHOro | OBIAACHHC BU3YyaJTU3aLUs
3HAHUSMH,
[Ipumenenue Mosieky- | (KOH- S Ucnonb3ytoress  nekuu-
JISIPHBIX KPHCTAJIIOB. TEKCTHOTO) | hopmamn B | oo PeseHTam,
06 CHUS KOTOpPbIC MO3BOJIAIOT
yl{ TOTOBOM BUJC C(i)OpMyJ'H/IpOBaTL npo-
OJIEMHYIO CHTYaIllHIO
2 | Jlexmwmst CrpykrypHble ocobeH- | Texnomorust | Iepsuunoe Jlexkuusn-
HOCTH MOJICKYJISIPHBIX | aKTUBHOTO | OBJA/CHHC BH3YAJTU3ALUS
3HaHUAMU,
kpuctayioB. OcobeH- | (KoH- S Hcnons3yiores nexiu-
HOCTH UCCJIEJOBaHUS TEKCTHOTO) | (hopmammnr B | oo PO HTatUtHL,
KOTOPBIC IMO3BOJISIIOT
CTPYKTYPHBIX H dJIeK 00yJeHus TOTOBOM BUJIC | (o nopats mpo-
TPOHHBIX CBOWCTB MO- GIeMHYIO CHTYAIIHIO
JICKYJISIPHBIX KPUCTA-
JIOB.
3 | Jexuusa [TpencraBnenne wmone- | TexHomorus | Ilepeianoe Jlexknus-
KyJSpHOW  OpOWTaNM, | KOHIEHTpH- | OBIAACHHC BH3yaJTU3aLUS
o o 3HaHUSAMU,
KaK JIMHEWHOW KOMOHW- | pOBAaHHOTO neperata  ui- Wcnonp3yiotes nekiu-
HallUM aTOMHBIX OpOU- | 0OyueHus bopMammn B | o IPEICHTALU,
9] KOTOPKBIC ITO3BOJIAOT
tanmeid. Monekyna u FOTOBOM BHJIE P
copMyIHpOBaTh Mpo-
auMep beHsoa. OJIEMHYIO CHTYaIHIO
4 | Jlexuns MexmolieKynsipHOe Texuomorust | llepsuynoe Jleknus-
B3aumojeiictBue. Cxe- | KOHIIEHTpH- | OBIAACHHC BU3YaJIU3AI U
3HAHUSIMH,
MBI y4eTa MEKMOIEKY- | POBAHHOTO | | oo o™ Hcrnons3yrotest ekuu-
JSAPHOTO  B3aWMOJEH- | 00ydYeHUs bopmamun B | o o HPEICHTALUH,
CTBUS KOTOPBIC ITO3BOJIAIOT
) TOTOBOM BHIC. | ¢dopmysmipoBath mpo-
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6J'I€MHyIO CUTYyallMIo
5 | Jlexknus [lepBonpUHIUTIHBIE Texnonorus | llepsuuroe Jleknusi-oecena
MeTOAbI. Beranciu- AKTUBHOTO OB/IajiCHHC [IpuBedeHne BHUMAHHS
3HAHMSIMH,
TEJIbHBIE MAKETHI IS (KOH- CTyJIeHTOB K Hanboree
KOMITBIOTEPHOT'O MOJIe- | TEKCTHOI'O) g peans Il | BWKHbIM BONPOCAM TeM®,
p N A ¢opmannn B CoJIep>)KaHUE M TEMIl HU3-
HHpOBaHHH CBOUCTB 06yI‘IeHH5[ TOTOBOM BHJEC, JIOKECHUS yqe6Horo Ma-
MOJICKYJISIPHBIX KpH- npoGemMHoe Tepuanga OIpeAenseTcs ¢
CTaJIJIOB. H3JIOKCHHE y4ETOM  OCOOEHHOCTEH
y4eOHOro Ma- o0yJaromuxcs.
Tepuana
6 | Jlexuus OcobeHHocTH oiek- | Texnosorus | llepsuunoe Jexkuusa-
TPOHHOW  CTPYKTYpBI | aKTUBHOro | OBIAACHHC BU3YAJIU3AI U
3HAHMSIMH,
MOJIEKYJISIDHBIX ~ KpH- | (KOH- S — Hcnonesyrores nekuu-
CTaJIIOB TEKCTHOTO) | hopmammn B | o [PCCHTAMIH,
06 CHIS KOTOPBIC TTO3BOJIAIOT
yd FOT%BOM BHAC, c(hopMyITHPOBaTh MPO-
TpOLIIEMHOC ONIEMHYIO CHTYaIlHIo
H3JI0KECHUEC
yueOHOro Ma-
Tepuana
7 | Jlexkuus Oxcutonsl ®penkens. | Texnonorus | lepsuunoe Jlexuns-
BausitHue  SKCHUTOHOB | aKTUBHOTO OBJIajicHHE BU3YaJIN3AIUSs
3HaHUAMU,
Openkenss Ha onrtuye- | (KOH- - Hcnonesyrores  nexiu-
CKUH CIIEKTP MOJIEKY- | TEKCTHOTO) | dopmamun B | oo - [PCSCHTAliL,
JIIPHBIX KPHUCTAILJIOB 00y4JeHHs KOTOpBI® HOSBOIIIOT
p p ) yd FOTO6BOM BHAC, | cqopmymmpoBats  mpo-
TIPOOIIEMHOC ONIEMHYIO CHTYalnio
HN3JIOKECHHUE
yueOHOro Ma-
Tepuana
8 | Jlekmus Bnusaue nedopmanmii | Texnomorust | Ilepsuunoe Jleknus-
Ha  CTPYKTYpHBIE H | aKTUBHOro | OBIAACHHC BU3YyaJTU3aLUs
) 3HAHUAMU
3JIEKTPOHHBIE CBOMCTBA | (KOH- - (I)OpMaI;I/I- Ucnone3ytorest  neKiu-
MOJIEKYJISIDHBIX ~ KPH- | TEKCTHOTO) | oumo- OHHBIC ~ HPE3CHTALNH,
CTAIIOB 06 CHUS o KOTOpPbIC IIO3BOJIAIOT
) yi PASBUBAIOIMMI. | 4oy \ymupoBats  1po-
ONIEMHYIO CHTYaIlHIO
I[eMOHCTpaL[I/Iﬂ KHWHO-
¢unbeMa
9 | Jlexuus IIpumenenne metona Texuomorus | [epsuunoe Jleknus-
KBa3WYaCTHII JUTS UC- aKTHBHOro | OPBJIAACHHC BH3YATU3ALHUS
3HaHUAMU,
CIIEJIOBAaHUS 30HHOTO (xoH- nepenasa - Wcnone3yroTess  JIEKIH-
CTPOEHHMSI MOJIEKYIISP- | TEKCTHOTO) | hopmamuu 8 | oo HPescHTatuiiL,
HBIX KPHCTAJIJIOB 00y4eHUs KOTOpEI® HOSBOIIOT
p ’ yi FOT%BOM BUIC, | chopmymupoBath  1po-
TIPODJICMHOE OJIEMHYIO CUTYaIUIO
H3JI0KCHHEC
y4eOHOrO Ma-
Tepraia

Ha cemuHapcKux 3aHSATHUSAX MPOU3BOIUTCS pa300p COOOIIECHUN IO TeMaM WHIUBH-
JyalbHBIX 3a7aHuil (TEXHOJOTHS MOAYJIHHOTO U AuddepeHIIMpOBaHHOTO OOyYCHHS,
TEXHOJIOTHUS JIeJIOBOM UTPHI).

12.1. Ocobennocmu peanuzayuu OUCYUNIUHBL 0JIA UHEANUOO06 U JIUY C OZPAHUYEHHBIMU 603-
MOHCHOCHAMU 300P06bA

B nponecce n3yueHns JUCHUIUIMHBI M OCYIECTBIICHUS MIPOLIEAYP TEKYLIETO KOHTPOJIS yCIeBae-
MOCTH M IPOMEXKYTOYHOM aTTeCTalMy JIUL] C OTPAHUYEHHBIMH BO3MOYKHOCTSAMH 310POBbsSI IPUMEH -
IOTCSl alalTHPOBAaHHBIE (POPMBI OOYyUCHHS C YUETOM WHAMBUIYAIbHBIX TCUXO(U3HOIOTHYECKUX OCO-
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o6ennocteil. [Ipu onpenenenun Gopm mpoBeaeHUs 3aHATHI ¢ 00y4arOIIUMUCA-UHBATUAAMH YIUThIBA-
I0TCS PEKOMEHIAIMU JaHHBIE TI0 Pe3yJbTaTaM MEIUKO-COIMATLHON 3KCIEPTU3bI, COACpKAIIUECcs B
WHIUBUAYAIBHON IporpaMMme peaduiInTaluyd UHBAIUAa, OTHOCUTEIHHO PEKOMEHJOBAaHHBIX YCIOBUN U
BUJIOB TPY/a.

[Tpu HeoOxoauMOCTH O0yYaroIIMecs: U3 Yucia UHBATUAOB U JIUI] C OFPaHUYCHHBIMU BO3MOXHO-
CTSIMH 37I0POBbSI TOJIB3YIOTCS CIICUATbHBIMUA PA00YMMU MECTaMH, CO3JAaHHBIMU C YYETOM HApYIIICH-
HBIX QYHKIUI U OrpaHUYEHUN KU3HUIEATEIHHOCTH.

s nuy ¢ Hapywenuem 3peHus (Cenvix u ciabdosuoasuux).

— CIeUHATM3MPOBAaHHOE cTarmoHapHoe padbodee mecto DnCUC 201;
— CIeUHAM3UPOBAHHOE CTalmoHapHoe padbodee mecto DiCUC 221;
— crennanusupoBanHoe MoomibHOE MecTo IMHOT 301;
— npuntep bpaitns (+110 nns Tpancnsiuu Tekcra B mpudT bpaiins).
nsa nuy ¢ napywenuem cayxa:
— cucrema nHpopMaMoHHast sl cadocnbimamux craimonapHas «Mcrokx» C-1U;
— OecmpoBOAHAs 3BYKO3aIHCHIBAIOIIAs alllapaTypa KOJUICKTHBHOTO TOJIb30BaHUS: pagrokiIace (pa-
nuomukpodon) «Coner-PCM» PM-3.1.

nsa nuy ¢ Hapyuenuem onopHo-08UamenbHo20 annapama.:

— KOMIIBIOTEPHBIN CTOJ JUIS JIUI] ¢ HAPYIICHUSMH OTIOPHOBUTATEILHOW CUCTEMBI C SJICKTPOIIPUBO-
OM;

— KJIaBHATypa C HAKJIAJHON M ¢ KHOITOYHOW MBIIIKOW C PACIONIOKEHUEM KHOTIOK CBEpXYy AKKOP/I;

— OecnpoBojHas Mbiiib Tpekoon ais [TK Logitech M570;

— KJIaBHATypa ¢ JHPKOHCTUKOM ]ISl BBIOOpA KIIABHUIIIM Ha I[BETOBOM TIOJIE.

OcoOeHHOCTH TIpoIecca U3Y4YeHHs] TUCHUIUIMHBI U OCYIIECTBICHUS MPOIEAYyp TEKYIIEero KOH-
TPOJISL YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAIHH:

s nuy ¢ HapyweHuem 3peHusi 3aJJaHUS] M UHCTPYKIIUU IO MX BBITOJHEHHUIO MPETOCTABISIOTCS C
YKPYIHEHHBIM MIpU(TOM, AJIs CIENBIX 3aAaHUs 0pOpMIIIOTCS penbedHO-ToUeUHbIM HpudTom bpaii-
JS1 WIK B BUJE 3JEKTPOHHOTO JIOKYMEHTA, JOCTYIHOI'O ¢ MOMOIIBI0 KOMIBIOTEPA CO CHEIHMAIU3UPO-
BaHHBIM IMTPOTPAMMHBIM OOECTIE€YeHHEM ISl CIETbIX, JTM00 3auuThIBAalOTCS UM. [lpn HeoOXoamMocTh
obecrieunBaeTcsl MHAMBHUyaJbHOE paBHOMEpHOe ocBelieHue He MeHee 300 JroKc, MpeaocTaBiseTcs
YBEIIMYHMBAIOIIEE YCTPOUCTBO, @ TaKkK€ BO3MOXKHOCThH HCIIOJIb30BaTh COOCTBEHHOE YBEIHMUMBAIOIINE
YCTPOMCTBO.

Jna nuy ¢ napywenuem ciyxa TATAKTAYECKUN MaTepuan (Claiii-mpe3eHTaluy JISKIUH, 3a1aHus 1
MHCTPYKLIMU K MX BBIIOJHEHHIO) MPENOCTABISAIOTCS B MUCHbMEHHOW (hopMe WIIM 3JIEKTPOHHOM BHJIE
npu HeoOxonuMocTu. ObecreurnBaeTcsi HaJIMYUEe 3BYKOYCHUJIMBAIONICH anmapaTypbl KOJJIEKTHBHOTO
MOJIb30BaHUs, MPU HEOOXOIUMOCTH CTYJIEHTaM IPEJOCTaBIAETCs 3BYKOYCHJIMBAIOIIAs ammaparypa
WH/IMBUAYyIEHOTO TTOJIE30BAHMS.

Jna nuy ¢ madxcenvimu HapyuleHuamuy peyu TEKYIMH 1 TPOMEKYTOUHBIH KOHTPOJIb MPOBOJATCS B
MUCbMEHHOU popme.

[Tpy HEOOXOAMMOCTH 1UYA C HAPYULEHUAMU OB8UAMENbHBIX QYHKYUL HUIHCHUX KOHEYHOCHell BbI-
MIOJTHSIOT JTabopaTopHBIe padOTHl Ha 06a3e 7 OJIO0YHOM ayIUTOPHH B Mape ¢ oOydaronumcst 0e3 orpaHu-
YEHHBIX BO3MOXKHOCTEH 370pOBBS; MUCHbMEHHBIE 3a/laHUS BBINOJIHAIOTCS JAMCTAHIIMOHHO, TPU ITOM
B3aMMOJICHCTBHE ¢ MpernoaBaTesieM ocymiectisiercs depe3 DMOC; nekiuu npoBoasarces B ayd. 1326,
MPAaKTUYECKHE 3aHATHS B ayTuTopusx 8 u 2 kopnycos KemI'Y.

Mna nuy ¢ mapywenusmu 08u2amenbHuvlX (QYHKYUU 8ePXHUX KOHEYHOCMel Ulu Omcymcmeuem
8epXHUX KOHeuHocmell TabopaTOpHBIE paOOTHI BHIMOIHAIOTCS B Mape ¢ 00yyarommmMes 6e3 orpaHu4eH-
HBIX BO3MOKHOCTEH 3/J0POBbSI; MMCbMEHHBIE 3aJaHUSI BBITTOTHSIIOTCS JUCTAHIIMOHHO, ITPH 3TOM B3aH-
MoJieiicTBHE C mpemnoaaBareneM ocyuectsisercs yepe3 DMOC; sx3amen caérest B yCTHOH Gopme.

[Tpr HEOOXOIMMOCTH JIUITYy C OTPAHUICHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI IIPEIOCTABIISIETCS [10-
MOJTHUTEIBHOE BpeMs JUISI BBITIOJIHEHUS 3a/1aHU U c/1auM HK3aMeHa, HO He Oosee uem Ha (.5 yaca.

CTyneHThl ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMM 37I0POBBSI CHAIOT M CIAauyd 3K3aMeHa B OIHOMN
ayJUTOPUU COBMECTHO C MHBIMU OOYYAIOIIMMUCS, €CIU 3TO HE CO3JAeT TPYTHOCTEH ISl CTYJEHTOB
IIPU cJlaue U CIayy dK3aMeHa.
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CryneHTbl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSAMH 3/I0pOBbSI MOTYT B Ipoliecce o0ydeHHs U Ipo-
XOXJIEHHUS] TEKYIIETO U UTOTOBOTO KOHTPOJISI TI0JIb30BAaThCSI TEXHHUUECKUMH CPEJICTBAMH, HEOOXOAH-
MBIMU MM B CBSI3U C UX UHJUBUYaJIbHBIMH OCOOCHHOCTSIMH.

JlomyckaeTcst IpUCyTCTBUE B ayJUTOPUM BO BPEMs ClIayy U CIa4d SK3aMEHA ACCUCTEHTAa U3 YUC-
na pabotHukoB KeMI'Y mnu npuBieu€HHBIX JIML, OKa3bIBAIOLIUX CTYAEHTAM C OIpaHHMYEHHBIMH BO3-
MOKHOCTSIMHM 3/10POBbsI HEOOXOJIMMYIO TEXHUUYECKYIO IIOMOIIb C YYETOM UX MHIUBUIYAIbHBIX OCO-
OeHHocTell (3aHATh paboyee MecTo, NMEepeABUraThCs, IPOUYUTaTh U O(QOPMUTH 3aJaHue, OOLATHCA C
IIpenojaBaTesiMu).

Oco0ble ycloBHsI IPEJOCTABIIAIOTCS CTYJIEHTaM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS
Ha OCHOBAHHMM 3asBJICHUS, COJAEPIKAILErO CBEJICHHS O HEOOXOAMMOCTH CO3JaHMs COOTBETCTBYIOLIUX
CIIELUAJIbHBIX YCIIOBHM.

CocraButens: @enopos U. A., K.¢.-M.H., TOIEHT Kapeapbl TEOPETUIECKOHN (PU3HKH.
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