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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

|. PaGouasi mporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapbl/ienapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3aceaHnH Kadeapbl/1enapTraMeHTa:

IIpoTokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(moamucse) (1.0. dammnus)

I11. PaGouyas nporpaMma nepecMoOTpeHa Ha 3aceJaHNHU Kadeapbl/IenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. Gamwms)

V. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHuu Kadeapbl/IenapTaMenTa:

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amumnus)



He.]'ll/l H 3aJa94 OCBOCHUA JUCIUIIIMHBI:

HCHBI AaTb CTyACHTaM IIPCACTABJICHHUC O HOBOM IIOAXOAC IIPHU PACCMOTPCHUU

OPUHLUNOB (DYHKIMOHUPOBAHUS KHUBBIX OOBEKTOB KaK HAIMOJEKYJSIPHBIX
CTPYKTYP.

3amaun:

1.

JlaThb npeacTaBlIeHHE O KUIKOKPUCTANIMUECKOM COCTOSIHUH, €r0 CXOJICTBE U
Pa3JIMuMU C JPYTUMH arperaTHBIMUA COCTOSIHUSIMU BEILIECTB.

CdopmupoBaTh MOHATHE O CTPYKTYPHBIX OCHOBAX ME30T€HHOCTH, OTIUYUU
ME30T€HOB OT OOBIYHBIX BEIIECTB W MPUPOAC MEKMOJICKYJISIPHBIX CHII,
CTAOMIM3UPYIOIIUX KUAKOKPUCTAIIINYECKOE COCTOSIHUE BEUIECTB (TIPUHITUIIL
CaMOOPTaHU3aIIUH KUJIKOKPUCTATUTMIECKUX CHCTEM);

JlaTh mpeicTaBieHHe O CBOMCTBAX, PA3HOOOPA3UM CTPYKTYP U MPHUHITUTIAMH
OpraHu3allid  JKUJKOKPUCTAIUIMYECKOTO  COCTOSIHUS, KAk  OCHOBBI
JKU3HEICATEIbHOCTH OPTraHU3MOB;

N3yunuTh U3BECTHBIE >XKUAKOKPUCTALIUYECKUE OMOJIOTMYECKUE CHUCTEMBI C
TOYKH 3PEHHS HE CTOJIPKO XUMHUYECKUX CBOMCTB COSAUHEHUM, 00pa3yroux
TaKU€ CHUCTEMbI, CKOJIbKO aKIEHTHUPYSICh Ha CTPYKTYpPHOM AacleKTe W
MPUHIUIAX HAIMOJIEKYJIIPHON OpraHu3alliH.

N3yunuth poib (a30BBIX MEPEXOJ0B JHUIUIOB B aJalTald OPraHu3MOB K
MEHSIIOIMMCSL  YCIIOBHSIM  OKpYy)Karomied  cpefapl  (FrOMEOBSA3KOCTHAS
ajarnTanms),

JlaTh TipescTaBiICHHE O POJIM KOONEPATUBHOCTH KaK OCHOBHOTO CBOMCTBa
YKUJKOKPUCTAJUIMUYECKUX CUCTEM B Mpolieccax nepeaavn nHpopmammm yepes

MeMOpaHy.

I[J'IS{ YCIICHIHOI'0 M3YUYCHUA AVCHHUITIIMHBI «}KI/I,Z[KI/IC KpUCTaJIbl B JKHUBBIX

cucTeMax» y oOydYaromuxcsi JODKHBI OBITh  COPMUPOBAHBI  CIICTYIOIIHE

npeaABApUTCIbHBIC KOMIICTCHIINH

CITOCOOHOCTh I[PpOABJIATE HWHHUIHUATUBY W IPHUHUMATh OTBCTCTBCHHEIC

peIICHus, OCO3HaBasd OTBCTCTBCHHOCTDH 3a PE3yJIbTaThI CBOEH



npoecCuoHaNBEHOM eI TETHOCTH;

CIIOCOOHOCTH TBOPUYECKH BOCTIPUHUMATH U UCTIOTB30BaTh JOCTHKCHUS HAYKH,
TEXHUKU B MPOGECCHOHANIBHONU cepe B COOTBETCTBUH C MOTPEOHOCTIMU
pPErMOHAIBHOTO ¥ MUPOBOTO PHIHKA TPYA,;

CIIOCOOHOCTh MCIOJIB30BaTh COBPEMEHHBIE METOJIbI U TEXHOJOTUU (B TOM
yuciie UHPOPMaAIMOHHBIE) B TPOPECCUOHAIBHON A TENbHOCTH;
CHOCOOHOCTh  paboTaTh B  KOJUIGKTHBE, TOJIEPAHTHO BOCHpPUHUMAs
COILIMAJIbHBIE, STHUYECKHUE, KOHPECCUOHAIIbHBIC U KYJIBTYPHBIC Pa3INUuS;
CIIOCOOHOCTh K CAMOOPTaHU3aIMKU U CaMOOOPa30BaHUIO;

CIOCOOHOCTh ~ pemaTh  CTaHAapTHBIE  3aJadd  Ipo(decCHOHATBHOU
JEATEILHOCTH Ha OCHOBE HWH(MOpManmoHHOW U Oubmuorpaduyeckoin
KyJIbTYyphl ~C  TPUMEHEHHEM  HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTU M C Y4YEeTOM OCHOBHBIX TpeOoBaHM HHGOPMAIIMOHHON
0€301acHOCTH;

CIIOCOOHOCTh MOHMMAaTh 0a30BbIE MPEJCTABICHUS O pPa3HOOOpa3uu
OMONOTUYECKUX OOBEKTOB, 3HAUCHUE OMOpa3zHOOOpa3us Mg YCTOWYMBOCTH
ouocdepsl, CIOCOOHOCTHIO UCIOJIB30BaTh METO/IbI HAOJIOICHHS, OTTUCAHMUSI,
uaeHTUUKAINY, KIacCU(UKAIMU, KYJIbTUBUPOBAHUS OUOJIOTHYECKUX
OOBEKTOB;

CIOCOOHOCTh TPHUMEHATH COBPEMEHHBIE OKCIEPUMEHTAIBHBIE METOIBI
paboThl ¢ OMOJIOTMYECKUMHU OOBEKTAaMU B TIOJEBBHIX M J1a0OPaTOPHBIX
YCIJIOBUSIX, HABBIKA PAa0OThI C COBPEMEHHOM anmnapaTypoi;

CIIOCOOHOCTh O0OCHOBATh POJIb ABOJIOIMOHHOM HJIEW B OHOJOTHYECKOM
MUPOBO33PEHUY; BIIaJICHUE COBPEMEHHBIMH MPEJCTaBICHUSIMH 00 OCHOBaX
ABOJIIOIIMOHHON TEOPUH, O MHUKPO- ¥ MaKPOABOJIOIINY;

CIIOCOOHOCTh TIPUMEHSATH 0a30BbIC IMPEJACTAaBICHUS 00 OCHOBaX OOIIEH,
CUCTEMHOM ¥  TPUKIAJHONW OKOJOTHUW, TMPUHIUIBI  ONTUMAIBLHOTO
OPUPOAOINOIb30BaHUS M  OXpaHbl MPUPOJBI, MOHUTOPUHIA, OLIEHKHU
COCTOSIHUS IIPUPOJHOU CPEIIbl M OXPaHbI )KUBOM IIPUPOIBI;

CITOCOOHOCTh INPUMCHATbL COBPCMCHHBIC IIPCACTABIICHUA 00 OCHOBax



OMOTEXHOJIOTUYECKNX W  OMOMETUIIMHCKUX  TMPOU3BOJCTB, TCHHOU
WHXeHepuH, JKUIKWe KPUCTAUTBI B JKUBBIX CHUCTEMax, MOJEKYJISIPHOTO
MOJICIUPOBAHUS;

CIIOCOOHOCTh HCTOJB30BaTh 3HAHWE OCHOB W MPHUHIIUIIOB OWOSTHUKH B
npodecCHOHAIbHON U COLIUANIbHOM JESITeIbHOCTH;

TOTOBHOCTh HMCIIOJIb30BaTh MPAaBOBbIE HOPMBI UCCIIENOBATENLCKUX PaboOT U
aBTOPCKOr0 MpaBa, a TakKXKe 3akoHojaTenabcTBa P® B 00siacTH OXpaHbI
IPUPOABI U IPUPOAOIIOIH30BAHNSA;

CIIOCOOHOCTh M TOTOBHOCTH BECTH JIHCKYCCHIO IO COIHMAIbHO-3HAYUMBIM
npoOJsieMamM OMOJIOTUH U YKOJIOTHH;

CIIOCOOHOCTH DKCIUTYaTUPOBATh COBPEMEHHYIO anmnapaTrypy u 0o00opyaoBaHue
JUTSI BBITIOJTHEHUSI HAYYHO-MCCIIEIOBATEIBCKAX TIOJEBBIX M JaOOpaTOPHBIX
OMOJIOTMYECKUX PadoT;

CIIOCOOHOCTh MPUMEHSITh Ha MPAKTUKE MPUEMbl COCTABJICHHUS HAy4HO-
TEXHUYECKHUX OTYECTOB, 0030pOB, AHAIMTHYECKUX KapPT M MOSCHUTEIHHBIX
3alMCOK, M3Jaratb M  KPUTHUYECKH  aAHAJIU3UPOBATh  MOJIYYaeMYIO
nH(OPMAITUI0O W TIPEJCTaBIATH PE3yJbTAaThl TOJEBBIX W JIA0OPATOPHBIX
OMOJIOTMYECKUX UCCIIENOBAHUNA,

CIIOCOOHOCTh TMPUMEHSITH COBPEMEHHBIE METO/Abl 00pabOTKH, aHalW3a H
CHUHTE3a TMO0JIEBOM, MPOW3BOJCTBEHHOW M JIaDOPATOPHOW OMOJIOTrHYECKOM
uH(pOpMaIK, TPABWIAMH COCTABJICHUS HAYYHO-TEXHUYECKHX IMPOCKTOB U

OTYCTOB.

B pesynaprare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuXxcs

bopMHPYIOTCS CIEAYIONNE YHUBEPCATHHBIE KOMIICTCHITUH:

Hanmenosanne
KaTeropuu Koz u HaumeHoBaHne
(rpyrmb) YHUBEPCATBHOM Koz 1 HauMeHOBaHNEe UHINKATOPA TOCTHKEHHS
YHHBEPCAIbHBIX KOMIIETEHIINH KOMIICTCHIIIH
KOMIICTCHIMI | (pe3y/bTaT OCBOCHHS)




Komannnas YK-3 Cnocoben YK-3.1 JleMoHCTpHUpYET MOHMMaHHUE TIPUHIIUIIOB
pabora u OpraHu30BaTh U KOMaHIHOU paboThI
JUAEPCTBO PYKOBOJUTH paboOTOi
KOMaH/IbI,
BbIpaOaThIBast
KOMAaHJIHYIO
CTpaTEeruio JIst
JOCTHKEHUS
MIOCTABJICHHOM LIEH
Kommynukamus | YK-4 Crnocoben YK-4.1 CriocoOHOCTb UCTIONB30BATH/IPUMEHSTh
MIPUMEHSITh W3YYEHHBIE CllelUalbHbIe TEPMUHBI U
COBpPEMEHHBIE rpaMMaTH4eCKue KOHCTPYKIUH I PaOOTHI C
KOMMYHHUKATHBHbBIC OpUTHHAIILHBIMH TEKCTaMHU aKaJeMHUYECKOTro U

TEXHOJIOTHH, B TOM
quclie Ha
MHOCTPaHHOM(BIX)
si3bIKe(ax), I
aKaJIeMUYECKOIo U
npodeccrnoHalIbHOTO
B3aUMOJICVCTBHUS

po(heCCHOHATIBHOTO XapaKkTepa

Ko 1 HaumeHnoBanue
VHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUU

HaumenoBanue nokazaresnst OlleHUBAHUS
(pe3ynbrara oOydeHus o JUCIUTLINHE)

YK-3.1 JlemoHCTpUpYET
MIOHMMaHHE MPUHIUIIOB
KOMaHIHOU padoThI

3HaeT npodeccuoHaTbHYI0 TEPMUHOJIOTHIO, CTIOCOOBI
BO3JICHCTBUS Ha ayAUTOPUIO B paMKax
po¢eCCHOHATBHON KOMMYHUKAITUH.

YmeeT paboTaTh B HAYYHOM KOJUIEKTHBE, PACIpeNesaTh
U JIeJIETUpOBaTh HAy4YHYIO padoTy.

Brnageer aneMeHTapHBIMU HaBBIKAMU KOMMYHUKAIIUH Ha
PYCCKOM M MHOCTPAaHHOM(BIX ) sI3bIKE(aX)

YK-4.1 CnocobHOCTh
HCIOJIb30BaTh/TIPUMEHSITh
M3yUYEHHBIE CIIeIaIbHbIE
TEPMUHBI U TPAMMATHUECKHE
KOHCTPYKLIUU /7151 paboThI ¢
OpPUTHHAIILHBIMU TEKCTAMH
aKaJIeMUYeCKOro 1
poeCCHOHATFHOTO XapaKTepa

3HaeT OCHOBHBIE TEPMUHBI, TOHATHUS, TPAMMATUYECKHE
KOHCTPYKIHWH, CBSI3aHHBIE C JUCUUIUIMHON «OKuakue
KPUCTAJUIBI B )KUBBIX CUCTEMAX», TAK)KE 3HAET UX
KOPPEKTHOE U IIEJIEBOE UCIIOIb30BAHHUE.

YnMmeeT moadbupaTh OTEYECTBEHHYIO 1 HHOCTPAHHYIO
TUTEpaTypy, paboTaTth ¢ OPUTMHAIILHBIMU TECTAMU
aKaJeMHYeCcKOro U MpodeCCHOHATBHOTO XapaKTepa,
BKJTIOYAIOIIME B C€0s CIeIMaIbHbIe TEPMUHBI 1
rpaMMaTH4YE€CKHE KOHCTPYKLIMH, U3y4aeMbIe Ha
quciuIuinie «KuJaKue KpUCTaJUTbl B dKUBBIX CHCTEMAX).

Brnazgeer rocynapcTBEHHBIM U HHOCTPAHHBIM(MH )
SI3BIKAMU B LEJISAX MX MPAKTHUYECKOTO MCTIOJIb30BAHUS TSI
noJtydeHus: nHpopManuu npu paboTe ¢ OpUTHHATEHBIMU
TEKCTaMU aKaJeMHUYECKOTo U Mpo¢eCcCHOHATbHOIO
XapakTepa, TAKKe BJIaJIeeT HABBIKAMHU KPUTHYECKOTO
BOCHPUATHS HH(OPMALIUK HA POJTHOM U
WHOCTPaHHOM(BIX) SI3bIKaX.




B pesynbrare u3yueHus JaHHOW JAMCHUIUIMHBL y  OOy4aroumxcs

bopMHpYIOTCA ChAeAyOmue MPOoPECCUOHATBHBIE KOMITETESHITUH:

IIK-3 Criocoben

MEpOIpUATHS (B
COOTBETCTBUM C

Tum 3amay Kox n HaumeHoBanue
npodeccuoHaTBLHON Kon n HauMeHoBaHME HHAUKATOpa
KOMITETECHIIUN JOCTH)KEHUST KOMITETEHIIMI
(pe3ynbTat OCBOCHUS)
Hayuno- ITK-3.1 [IpoBoauT HccienoBanus,
HCCIICI0BATCILCKUI WCIIBITAaHUS ¥ YKCIIEPUMEHTAIbHbIE

paboThI 110 HAyYHO-UCCIIEI0BATEIBCKON
(Hay4HO-IPOM3BOACTBEHHOM ) TEMAaTUKE
B COOTBETCTBUH C YTBEP)KJICHHbBIM

TUTAHOM

TUTAHUPOBATH U

€aIn30BbIBATh
Ea Ho [1K-3.2 IIpoBoauT HabOMIOACHUS 1
I/ICZJI'IIG,HOBaTeJ'ILCKI/Ie U3MepeHus (COCTaBISIET UX ONUCAHUE U
(Hay4HO (bopMynupyeT BbIBOJbI),

i CTaTHUCTUYECKYIO O0pPabOTKY

IIPOU3BO/ICTBEHHBIC)

MOJIYYCHHBIX PE3YJIbTATOB
HCCIIeIOBAHNM, UCIIBITAHUH U
HKCIIEPUMEHTOB

HaIpPaBICHHOCTHIO
[1K-3.3 Mcnonb3yer cpeacTBa
MIPOrPaMMBbI
U3MEpEHUs, TEXHOJIOTUYECKOE U
MarucTpaTypsl)

UCIIBITAaTeIbHOE 000pYy/I0BaHUE,
MpUMEHsIeMble TIPU HAy4YHO-
MCCIIeIOBATENBCKOM (Hay4HO-
MIPOU3BOJICTBEHHOI ) pa3paboTKe

KO,I[ N HAUMCHOBAHHC
HHJUKaTOpa JOCTUXKCHUA
KOMIICTCHIIM N

HauMmenoBanwue mnmokasaress OlleHUBaHUs
(pe3ynbraTa 00y4YeHUs 10 AUCITUTUIHHE )

[IK-3.1 IlpoBoguT uccnenoBanus,
HUCIILITAHUSA U
SKCIIEPUMEHTAIbHBIE PA0OTHI IO
HAay4YHO-MCCIEN0BATEIbCKON
(Hay4IHO-TIPOM3BOACTBEHHOM )
TEMATHUKE B COOTBETCTBUU C
YTBEPKJICHHBIM IIJITAHOM

3HaeT (yHIaMeHTaIbHbIE U MPUKIIAJIHbIE 331a4U
Hay'-IHI)IX I/ICCJ'Ie)IOBaHI/Iﬁ B O6J'IaCTI/I I/I3yquI/I$I KUIKUX
KPHUCTAJJIOB, C TOYKH 3pEHUS UX MPUPOIBI U (PU3MUECKUX
CBOMCTB.

YMeeT caMOCTOSATENBHO JIOTUYECKH BEPHO BBICTPAaUBATh
TPACKTOPHIO MOCIETOBATETLHOCTH IEUCTBUI B
COOTBETCTBHUU C MMOCTABJICHHBIMU 3aJa4H.

Brageer MmeTomamMu moArOTOBKH JIMITHTHBIX 00Pa3I0B
JUIs U3ydeHust Pa3oBBIX MEPEXOOB; BIAJEET METOIaMU
MTOATOTOBKH pacTBOpa Oeka JjIsl UCCIIEIOBAHUS €TO
TEPMOJICHATYpaIuu.

[1K-3.2 IlpoBoauT HAOMIOACHUS 1
MU3MEPEHUS (COCTaBISAET UX
onucaHue U GOpMyIUpyeT
BBIBOJIbI), CTATUCTUYECKYIO
00pabOTKy MOTy4YEeHHBIX
pe3yJIbTaTOB UCCIECIOBAHUM,
WCIBITAHUN U SKCTIEPUMEHTOB

3HaeT, KaK BIUSET XUMHUYECKast CTPYKTypa
¢bochonunuioB Ha TEPMOIMHAMUYECKHE MTapaMeTPBhI
(ha30BBIX MEPEX0/I0B; 3HACT, KAKOE BINSHUE OKA3bIBAIOT
pa3nuyHble MeMOpaHOOOpa3yrole BelecTBa Ha
(ha3oBBIC TTEPEXO/IbI; 3HAET, OCOOEHHOCTH
TEPMOTPOITHOTO MOBEACHUS CHUHTOPOCHOTUTHIOB U
TJIMKOTJIMIIEPOJINIIHIOB.




Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMITETEHIIN

HauMeHoBaHue moka3atesist OLlCHHUBAHUSI
(pe3ynbrara 00OydeHUs 10 TUCITUTUINHE)

VYMeer paccuuThIBATh TEPMOJMHAMUYECKHE TapaMETPhI
(ha30BBIX MEPEXOIOB JIUITKAA U TEPMOACHATYPALUU
0enKa; ymMmeeT IpOU3BOAUTh CTATUCTUYECKYIO 00paboTKy
IIOJIyYE€HHBIX PE3YyJIbTaTOB U A€NaTh PaBUIbHbIE
BBIBO/IbI.

Bnageer MeToiamu pacueTa TEpMOJMHAMUYECKUX
napaMeTpoB (pa30BbIX MEPEXOI0B JUMHJIA; BIAJEET
METOJIaMH pacyeTa TEPMOJUHAMUYECKHUX ITapaMeTPOB
TepMoJIeHaTypaluu Oelika.

3HaeT ycTpoiicTBO MuKpokaiopumerpos ICM-2 M,
Ckan-1u nonspu3allMOHHOTO MUKpPOCKONA.

YMeeT npuMeHsATh UMEIOIINECS 3HAHUS U YMEHHUS 110
HCIOJIb30BAHUIO CPEACTB U3MEPEHUS B HAYUHO-
UCCIIEI0BATEIbCKON pa3pabOTKe Ul PEeLICHUs
aKTyaJbHbIX Ha CErOJHALIHUN I€Hb 3a/1a4 B 001aCcTH
HAaHOOMOTEXHOJIOTHH U MOJICKYJISIDHON OHMOJIOTHH.
Brnaneer MeTogamu nosisipu3aliliOHHON MUKPOCKOIIMU U
METOJIaMU MUKPOKAJIOPUMETPHH.

[1K-3.3 Mcnonb3yer cpeacrna
WU3MEPEHUS, TEXHOJIOTUYECKOE 1
UCIBITaTeIbHOE 000pyIOBaHUE,
MIPUMEHSAEMbIE TIPU HAy4YHO-
UCCIIeIOBATENbCKOM (Hay4YHO-
MIPOU3BOJICTBEHHOM ) pa3paboTKe

2. Tpyno€MKOCTh TUCIUILUTMHBI ¥ BUAOB YUCOHBIX 3aHITUH IO JUCITUTIIINHE

Jucnummaa «KuaKue KpucTalibl B KUBBIX CHCTEMax» pa3zpaboTaHa IS
ctyneHToB 1 kypca nanpasneHus 06.04.01 buosorusi, marucrepckas nporpamma
«buonoruueckue CUCTEMBI: CTPYKTypa, (PYHKIMU, TEXHOJOTUM» U PEaTu3yercs B
paMkax ydeOHoro 1wmkia bl1.B.JIB — naucoumivHbl, BapuaTHBHAs YacTh,
JTVCHUIUIMHBI 110 BEIOOPY.

OO6masi TpyJI0EMKOCTh OCBOCHMS JIUCIUIUIMHBI COCTaBiseT 4 3auéTHbIC
eaununbl 144 akanemuueckux 4yaca (1 3aueTHas eauHUIA COOTBETCTBYET 36
aKaJleMUYECKUM 4YacaMm). YUeOHBIM IUIAHOM MPETyCMOTPEHBI JIeKIuu (8 vacoB),

nabopaTopHbie paboThl (16 yacoB) u camocTosTenbHas paboTa ctyaeHTa (66 yacos).



Bunamu ydeOHBIX 3aHSATHH M pabOThl OOydaromerocs MO JUCIHUILINHE

ABJIAKOTCA:
Ob6o3HaueHNEe Buer yueOHBIX 3aHATHIT 1 paOOTHI 00yJIarOmIEeTOCs

Jlex Jlexuyu

Jlab JlabopaTopHbIe pabOTHI

CP CamocrosiTenbHas paboTa 00ydJaromerocs B MepHoI TEOPETUISCKOTO 00yICHHS

K CamocrosTensHas paboTa 00ydJaromerocss 1 KOHTaKTHast paboTa 00yJaromerocs ¢
OHTPOIIb .
P MPEToiaBaTeIeM B IEPHO IPOMEKYTOTHOH aTTeCTallnU

CTpyKTypa JUCIUTIIMHBI:

®opma 00ydeHHsT — OUHasl.

KonnyecTBo 4acoB o BUaaM
Y4eOHBIX 3aHATHIA U paOOTHI
= obyuaroerocs ®opMmsl
HaumenoBanue pasnena 3 o
Ne S 4 POMEXYTOYHOM
JUCIIUTUTAHBI b 5
@) X . o ~ n S aTTeCTalnn
= = | B | O | Q| &
S
N4
Moy .
Kunkokpucramindeckoe
1 | cocrosiHue - ocoboe 1 3 4 -
arperaTHoe COCTOSIHUE
BEIIeCTRA
Monys Il - 66 | 54
2 | Knaccugukanus »uIKux 2 4
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l. CTPYKTYPA U COJAEPXKAHUE TEOPETUUYECKOMN YACTH KYPCA

Jleknmuonnwple 3auaTus (8 yac.)

MOAVJb I. KUIAKOKPUCTAJIJIMYECKOE COCTOSAHHUE -

OCOBOE ATPETATHOE COCTOSIHUE BEHIECTBA (3 yaca)

Paznen 1. O0uue npeacraBjeHus 0 JKHAKHX KpucTa/uiax (3 yaca)

Tema 1. BBenenue

PaccmarpuBaeTcs KUIKOKPUCTATUIMYECKOE COCTOSIHUE B CPABHEHUU C TPEMS
V3BECTHBIMU arperaTHbIMU COCTOSIHUSIMHM, YTO MO3BOJISIET MOJYEPKHYTH IJIABHBIC
OCOOCHHOCTH KUJIKMX KPUCTAIOB, BAXKHBIC JIJII TOHUMaHUS (yHIAMEHTAIbHBIX
CBOWCTB JKMBOTO — HQJIU4YUME BEKTOPHOCTH, TMOpPANKA U OJHOBPEMEHHO
JTUHAMUYHOCTH, CIOCOOHOCTh K camoopranuzanuu. Paboter k. bepnana kax
OCHOBOTIOJIO)KHMKA HOBOTO MEXIWCHHUIUIMHAPHOTO IOAXO0AAa K HCCIEA0BAHUIO
KUJIKUX KPUCTAIIOB B OMOJIOTMUECKUX CTPYKTYpax.

Tema 2. UcTopHs OTKPBITHA KUAKUX KPUCTAJLIOB

OTMmeyaroTCs OCHOBHBIE JTanbl WCTOPUM PA3BUTUSA MPEIACTABICHUN O
KUIKOKPUCTATNIMYECKOM COCTOSIHMM: TTHOHEepckue padboTel Opuapuxa Pelinutiepa
u Otro Jlemana, /[. @opaeHaepa OCHOBOIIOJI0KHUKA XUMUH KUJIKUX KPUCTAJUIOB.
Bxnan XK. @punens (mpuHIHN KIacCU(PUKAINY KUTKUX KPUCTAIIIOB).

B.K. ®penepuxkc m B.H. LIBeTkOB — TmepBbIE HCCIEIOBaHUS ITOBEACHUSA
JKUJIKAX KPUCTAJIOB B JJIEKTPUYECKMX M MATrHUTHBIX TojsX. HOBBIM 3Tam B
pa3BUTHM HAyK O JKUJAKUX KPUCTAUIAX B CBS3M C OYpHBIM Ppa3BUTHEM
MHKPOIJIEKTPOHHUKHU B 60-€ TObI NPOILIJIOTO CTOJIETHS.

Tema 3. Xummnueckue 0COOEHHOCTH CTPYKTYPbI M€30Ir€HOB

I'eomerpuueckas aHuzoTponusa. KECTKOCTh MOJIEKYISIPHOM CTPYKTYpBL.
[TonssprocTh. IloHSITHE TEPMOCTAOMIBLHOCTH M TEMIIEPATYPHOTO HHTEpBaja
CyILIeCTBOBaHMS Me30(a3bl. 3aBUCUMOCTh TEPMOCTAOMIBHOCTH OT aHU30TPOIUH
MOJIIPU3YEMOCTH U MOJBHOTO 00bema. bokoBeie 3amectutenu. Yer-HeueTHas

AJIbTCpHALIUA.



MOAVYJb II. KTACCUPUKALUSA KNJIKUX KPUCTAJIJIOB (2 yaca)
Paznen 1. TepmMoTOnHbBINA U JJHOTPONIHBIM Me3oMoppu3Mm (1 yac)

Tema 1. TepmoTponHbIe KUAKHE KPUCTAJIbI

Knaccudukanus TepMOTPONMHBIX JKUIAKUX  KpucTauioB. Hemarukwu..
Xonecrepuku. CMEKTUKH.  JIUCKOTMKH. DHAHTHO- W MOHOTPOIIHBIE KUIKHE
KpucTajuipl.  Mcnonp30BaHuMEe  KaMWUIAPHOTO  METOJAQ,  HOJISIPU3ALMOHHOU
MUKPOCKOIIMHY,  KaJIOpUMETPUU  JUIsl  OOHapyXeHus U  UJeHTU(DUKAIUU
KUJIKOKPHUCTATUTMYECKOTO COCTOSIHUA BEIIECTBA.

Tema 2. JIuoTponHbIe )KUAKHE KPUCTAJIBI

OCOOEHHOCTH ~ XMMHUYECKOTO  CTPOEHHUS  JIMOTPOIHBIX  ME30T€HOB.
Knaccudukanus JUOTPONMHBIX KUIAKUX KpUCTALIOB. JIMOTpONHBIE ME30TEHBI
OMOJIOTUYECKOTO MTPOUCXOXKICHUS U UX CIIOCOOHOCTh K CAMOOPTaHHU3aIUH.

Paznen 2. OcHoBBI caMOOpPraHu3anmum Me30reHoB (1uyac)

Tema 1. Ilpupoaa cuii, cTAOMIN3MPYIOLIIUX JKUAKOKPUCTATINYECKOE
COCTOSIHUE

Ban-nep-BaanbcoBbl cuiibl B3auMoeictBusi. Ocobast posib TUCHEPCUOHHBIX
CWJI B3aWMOJICUCTBHUSI B CTAOMIU3AIMHM KUAKUX KPUCTAUIOB. 3HAYCHHE

ruApoOOHBIX CUIT JJIS TUOTPOIHBIX KUJAKUX KPUCTAILIIOB.

MOJIYJIb II1. ®PU3UNYECKHE CBOMCTBA
KNIKUX KPUCTAJIJIOB (3 yaca)
Paznen 1. OnTruyeckue CBOMCTBA *KUJAKUX KPUCTAILIOB (1 yac)

Tema 1. OnTHYecKHe CBOICTBA HEMATHKOB

JaeTcs npencraBiieHre 00 ontuyeckon siueiike u 3pdexre Openepukca, Kak
OCHOBE MAarHWTO- W DJEKTpoonTHueckrue H(P(PEKTOB B KHUAKUX KpUCTAJUIAX.
Hcnonb30BaHuE 3TUX CBOKCTB B TEXHUKE.

Tema 2. OnTHYecKHe CBOMCTBA X0J1€CTEPUKOB

PaccmaTtpuBaroTcsi yHUKanbHbBIE CBOWCTBA XOJIECTEPUKOB: JHUXPOU3M,

AHOMAJIbHO BBLICOKAsl OITHYCCKAsd AaKTHUBHOCTL XOJCCTCPHUKOB. Xonec:Tepmc KakK



nudpakIMOHHAs perieTka. 3aBUCUMOCTh ONTHYECKUX CBOWCTB XOJECTEPHUKOB OT
BHEIIHUX BO3JCHMCTBUM M MPUMEHUMOCTb 3THUX CBOMCTB [JIi TOHUMAaHUSA
MEXaHU3MOB DPa3IpaXMMOCTH U BOCIHPHUATHS BHEIIHUX BO3JICUCTBUN, KaK
(GyHIaMEHTAIBHBIX CBOMCTB KUBBIX CUCTEM.

Tema 3. OnTH4eckne CBOMCTBA CMEKTHKOB

JlaeTcsi mpencTaBieHUE O TEPMOONTHYECKOM U (OTOCTEPEONTHUECKOM
s PekTax CMEKTHUKOB.

Pa3znen 2. ®@a3oBble nepexoabl Me30reHoB (2 yaca)

Tema 1. O0mue cBegeHus o Gpa3oBbIX Mmepexoaax

PaccmarpuBaercs knaccudukanus (pa3zoBbIX MepexofoB Mo IJpeHdecTy u
JTaeTCsl TpEACTaBICHHE 00 OCOOEHHOCTSX (a30BBIX MEPEXOJOB B JIMIHAAX, UX
TEPMOJMHAMHUYECKUX TMMapaMeTpax M 3HAYEHUU g OIEHKH S(DPEKTUBHOCTU
TOMEOBSI3KOCTHOM aJanTallui SKTOTEPMHBIX OPTaHU3MOB K CYNEPONTUMAIbHBIM U
MOHIKEHHBIM TeMIlepaTypaM (Da3oBBIX MEPEXO0B.

Tema 2. Meroasbl uccjieioBaHus (pa3oBbIX NEPEX0A0B JUIHMIHBIX CHCTEM

JlaeTcst mpecTaBieHre O MPUHIIAIIAX METOI0B nuddepeHnnansHomn

ckanupytomeii  kanopumerpur (JICK) M CIIEKTPOCKONMUYECKUX METOJIOB
(SIMP, OI1P; bmroopeciieHTHas CIIEKTPOCKOMUS). Ucnonb3oBanue
pentreHocTpykryprHoro ananusza (WAXS/SAXS) mist uaeHtudukanmu me3odas
JIUTIUJIOB.

Tema 3. Bausinue XuMu4eckoii CTpyKTypbl pochoiunuaioB Ha
TepMOJAMHAMMYECKHE TapaMeTphbl X (a30BoOro nepexoaa

PaccmarpuBatrorcss mnpuMepsl  BIMSHUE UIMHBI, JBOWHBIX CBS3EU U
Pa3BETBIICHHUM KUPHOKUCIOTHBIX OCTAaTKOB Ha (Da30BbIe Mepexo bl (HochoMUnuIoB,
a Tak)Ke  BIUAHMUS  TOJSAPHBIX  TOJOBOK  Ha  (ha3oBble  MEPEXOJbl
rnunepodochonunuaoB.  Poap  XuMHUYECKONW — OJHOPOMHOCTH  CTPYKTYPHI
dbochomumuIoB s uX cMemuBaeMocT. Pa3oBoe pasiesIeHUE MOISPHBIX JTUTTHIOB
U €ro 3HaueHue B OMOJIOTHYecKuX MeMOpaHax JloMeHHass Mojesib OMOJOTUYECKUX

memOpan. Mukpogomens! (rafts) u ux pyHkunu B MeMOpaHe 1 KIIETKE.



Tema 4. Bausinue pa3jin4HbIX MeMOPaH000pa3yOIIUX BelecTB Ha (Ga3oBbie
nepexoab! ¢ocdoaunuaos

[TomuepkuBaeTCs peCTaBICHNE O BOJIE, a TAKXKe XoJecTepuHe, oenkax, pH
¥ MOHAX, KaK TJIaBHBIX (PaKTOpax ydacTBYIOIIUX W BIUSIONNX Ha (OPMUPOBAHUE
MeMOpaH. PaccMaTpuBaroTCsi MpUMEpHI BIUSHUAS BOJIBI, XOJIECTEPUHA, MEMOPaHHBIX
oenkoB, pH 1 noHOB Ha ¢azoBbie Tepexo bl hochonunumos. MMmmoouIusyromee
JEHCTBUE XOJIECTEpUHA M OETTKOB Ha 00JIaCTh aIllMJIBHBIX Ienel (hochomumumIoB.
Tema 5. Oco0eHHOCTH TepMOTPONHOTO NoBeaAeHusi chunrogocdoIMnuaIoB u
IIHKOTJINIEePOJIMITHI0B

OOOCHOBBIBAIOTCS ~ BO3MOJKHBIE  NPUYMHBI  c1abod  COCOOHOCTH
cuHroPocPOoIUNUIOB K CaMOOPraHU3allMU. 3aBUCUMOCTh KaJOPUMETPUUECKUX
da3oBbIX MepexooB cPUHroPpochoMUNUIOB MOPCKUX OECIMO3BOHOYHBIX OT
OPUCYTCTBHUSL  TOJSAPHBIX  aAJuTUBOB  (Boma,  rinnepodochOUIIUIb).
CynepcTpyKTypbl, TEPMOTPOITHOE MOBEACHUE TIMKOTIUIEPOIUIUIOB MOPCKUX

Mapo(QHUTOB U UX 3aBUCUMOCTb OT XMMUYECKON CTPYKTYPHI.

I1. CTPYKTYPA U COJEP)KAHUE NIPAKTHYECKOM YACTU KYPCA
CAMOCTOSTEJIBHOM PABOTHI
JlaGopaTopHbie padoTsi (16 yacos)
3ansrtue 1. [loaspuzannonnas Mmukpockonus (4 yaca)
1. ITpuniun MeToAa NoJISIpU3alMOHHON MUKPOCKOIIHUU.
2. YCTpOKCTBO NOJSPU3ALMOHHOTO MUKPOCKOIIA.
3. [loaroroBka TMOUAHOTO 00Opa3Na.

4. VccnenoBanre U30TPOITHOTO MEpexoa JIUIUIA.

3ansatue 2. MHMcciaenoBaHwe TepMmoAeHATypauuud Oejlka MeTOIOM
MHUKpOKajopumerpuu (4 yaca)

1. [ToaroroBka pacTBopa OGenka AJig UCCIAEAOBAHUS €r0 TEPMOJIECHATYpPALIUH.

2. CxanupoBaHue 0a30BOIl JINHUMU.

3. CxaHupoBaHUE MUKa TEIJIONOIIONIEHUS IPU TEPMOICHATYpaluu OelKa.



4. PacueT TepMOIMHAMUYECKHIX MTAPAMETPOB TEPMOJCHATYpALIUU OeliKa.

3anstue 3. UccinenoBanne ¢a3oBbIX MepexoaoB JunuaoB (4 yaca)
1. IlpuHoMn MeToAa MHUKPOKAIOPUMETPUHU, YCTPOMCTBO MHKPOKAJIOPUMETPOB
JACM-2 M u Ckai-1.
2. CxaHUpOBaHUE TEIUIONOTJIOMICHHUSI MPU TUIABJICHUM 3TalOHHOrO o0pas3na u
OTIpE/IeTICHUE €TO YAeTbHOU SHTANIBITUH.
2. [ToaroroBka TUMUAHBIX 0OPA3IIOB JUIsl UCCIIEOBAHUS UX (PAa30BbIX MEPEXOIOB.
3. CkaHupoBaHU€ TEpMOTpPONHOTO (pazoBoro mepexoga. OOpaTuMocTh (Ha30BOTO
nepexona.

4. Pacuer TCPMOANHAMHNYCCKHUX ITapaMCTPOB (i)éBOBBIX IICPCXOA0B JIUIIKIA.

3anaTne 4. 3HaveHHMe IHKMIKOKPHCTAUIMYECKOr0 COCTOSHMSA B
(GYHKIIMOHMPOAHHMH KUBBIX cHCcTeM (4 yaca)
1. Amantanus v )KAIKOKPUCTATUIMYECKOE COCTOSTHUE.
2. [IpoGnembl cTapeHHs U KUAKOKPUCTATUNINYECKUE KPUCTAIIIBI.
3. Posb XKHUIKOKPUCTAJUIMYECKOTO COCTOSIHHSI B CHCTEME PEryssaiuu (QyHKIHMA
KJIETKH.

4. JlunuaHasg namMsTh.

3aaHus I CAaMOCTOSATEILHON PadoThI
TeopeTHKO-TUIOIIOrMUeCKUI aHaln3 O0I00PKH MEPUOIMYECKON TUTEPATYPHI IO
U3y4aeMOU TUCIUILINHE.
CocraBnenue rioccapysi TEpPMUHOB IO U3y4aeMOW JUCLUIUIMHE.
[ToarotoBka pedeparoB mo Temam, MNPEAJIOKEHHBIM MpernojaBaTeseM HId
CaMOCTOSITENIbHO BHIOPAHHOW CTYJEHTOM M COTJIACOBAHHOM C MpenoiaBaTesieM.
[IpencraBienne pedepata B BHUIE TNPE3CHTAIMA ¢  HCIIOJIb30BaHUEM
MYJIbTUMEIUMHOTO 000PYy10BAHMUS.

[ToaAroTOBKY K 3K3aMEHY


http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fknowledge.allbest.ru%2Fjournalism%2F2c0a65635a2ac68b4c43a89521316c36_0.html&ei=6QNdUp3qKKHh4QSth4DAAQ&usg=AFQjCNGLrBzE5GCTxlE1sWrO-O8AnD4vKw&sig2=bHurRXWOHbxJ9PKHC_V9XA&cad=rjt

I1. YYEBHO-METOJNYECKOE OBECIIEYEHMUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VY4eOHO-MEeTOINYECKOE o0ecrnieueHue CaMOCTOSITENIbHOM paboThI
oOyuJaromuxcs Mo JUCHUIUIMHE BKIIIOYAET B ceOs:

- TUIaH-TpaUK BBIMOJIHEHHUS] CAaMOCTOSITENbHON paboOThl MO NUCHUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE MO KXKIOMY 33JaHUIO;

- TpeboBaHUS K TMPEACTaBICHHIO U  O(OPMIIEHUIO  PE3yJIbTAaTOB
CaMOCTOATENBbHON padOTHI;

- KPUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

HJIaH-I‘pa(l)I/IK BBLINOJIHEHUSI CAMOCTOATEJILHOH paﬁon o IMCIMIIJIMHE

Ne dara/cpoxkn Bun IIpumepubie ®opMa KOHTPOJISI
n/m | BBINOJHEHHS CaMoOCTOSITETIbHOM HOPMBI
padoThI BpeMeHM Ha
BBINOJIHEHHE
1 | B teueHue [Toaroroska k 15 gacoB [TP-6 (y1aboparopHas
cemecTpa 1a60paTOPHBIM pabora)
3aHSATHUSM, U3YUCHHUE
JUTEPaATyphl
2 | B Teuenue ITonroroBka pedepara | 15 yacos I1P-4 (pedepat)
ceMecTpa
3 | B Teuenue [ToaroroBka 10 yacos YO-1 (ycTHBIi ompoc)
ceMecTpa TII0CcCapus
4 | 14-16 venens [Toaroroska B | 26 yacoB YO-1 (cobecenoBanue)
9K3aMeHy
Wroro: 66 gacoB

PexoMeHIaluM MO0 CAMOCTOSITEIbHOM padoTe CTYAeHTOB

IInanuposanue u opeanuzayusi 8pemMeHU, OMBEEOCHHO20 HA GbINOJHEHUE
3a0aHULl CAMOCMOAMENbHOU pabOmbL.

N3yunB rpadvK BBIMOJIHEHHUS CAMOCTOSTEIbHBIX PadOT, CIEAyeT MPaBUIBHO
e€ oprann3oBaTh. PeKOMeHyeTcss U3yUnuTh CTPYKTYPY KaXKJ0ro 3a/1aHusl, 00OpaTUTh
BHUMaHUE Ha TpaduK BBITOJHEHUS PabOT, OTYCTHOCTHh MO KAXKIOMY 3aTaHHUIO
IPEIOCTABIIACTCS B MOCICAHION HEIEIIO coriacHo rpaduky. OOpaTuTh BHUMaHUE,
YTO HWTOTH CAMOCTOSTEIBHOW pabOThI BIMAIOT HAa OKOHYATEIHHYIO OIICHKY IT0
UTOraM OCBOCHHS Y4eOHOM JTUCIUILINHBI.

Paboma ¢ numepamypoil.

[Ipu BemonHenun pedepara Tpedyercs paboTaTh C JIUTEPATYPOH.



PexkoMeHnayeTcsi MCOIb30BaTh Pa3IUYHbIE BO3MOXKHOCTU PabOTHI C JIMTEPATYPOil:
doumpl HayuHo¥ Oubmmorekm JIBOY (http://www.dvfu.ru/library/) u npyrux
BEJlyIIUX BY30B CTPaHbl, a TakXe JOCTYMHBIX JJIi MCHOJIb30BAHUS HAY4YHO-
OMOJIMOTEUHBIX CUCTEM.

B mpoiiecce BBINOMHEHUSI CaMOCTOSITENIbHOM pabOThl, B TOM 4YHUCJE MPHU
HaIMCaHuu pedepara peKOMEHIyeTCsl paboTaTh CO CIASAYIOIMMU BUAMU U3JaHU:

a) Hayunesle wu3ganus, mnpegHa3HAYCHHbIE [UIsI HAy4YHOW paboThl U
COJIepIKaIIle TEOPETUUECKUE, IKCIIEPUMEHTAIbHbBIE CBEIACHUSI 00 UCCIIEJOBAHMSIX.
Onu MoryT nmy0JMKOBaThCs B (popMe: MOHOrpaduil, HAyYHbIX CTaTEd B )KypHaiax
WM B HAYYHBIX COOPHUKAX;

0) Yuebnas nurepaTypa mojapasiesnsercs Ha:

- yueOHble u3MaHUsl (Y4ECOHUKH, y4eOHBIC IMOCOOMS, TEKCTHI JICKIUi), B
KOTOPBIX COJEPKUTCS HanOoJiee MOJIHOE CUCTEMHOE M3JI0KEHUE TUCIUIIMHBI TN
KAaKOT'0-TO €€ pa3zeia;

- CIPABOYHUKH, CIIOBAPU U SHUUKIIONEANH — U3JIaHUs], COAEpPIKaAIIIEe KpaTKue
CBEJICHUSI HAYYHOTO WJIM TMPUKIAIHOTO XapakTepa, HE MpeIHa3HAYCHHbIC IS
CIUIOLIHOTO uTeHHUs. VX 1eap — BO3MOKHOCTh OBICTPOrO MOTYYEHUSI CAMBIX OOIIMX

MPEICTABJICHUH O TIPEIMETE.

MeToanyeckue PpeKOMEHJAAIMH 10 BbINOJHEHUI0 3aJaHUil s
CAMOCTOAITEIbHOI PA0OTHI U KPUTEPHUHU OLICHKH.

MeToauveckue yKa3aHus K BbINIOJHEHHUIO IJI0CCAPUS
['moccapuii — TOJIKOBBIN CJIOBaph MOHSATUNA M TEPMHUHOB, YIIOTPEOJISIEMBIX B
M3y4aeMOU TUCUUIUIMHE WM paszaene. st cocTaBieHus TIIOCCapUs M0 3aJaHHOU

T€M€ HYXHO HalTH MH(GOPMAIIMIO C Pa3HbIX UCTOYHUKOB (cM. PekoMmeHmanuu mo

CaMOCTOATENLHON paboTe CTYIEHTOB), U3YUUTh €€ U COCTABUTh B PYKOMUCHOM

BapUaHTE WIH MOJIb3YSACh TEKCTOBBIM MTPOIIECCOPOM.
PabGora nopkHa ObITH TIpejicTaBiieHa Ha Oymare dopmara A4 B meyaTHOM

(KOMIBIOTEPHOM) WJIM PYKOIIMCHOM BapUAHTE.



OO0mue TpeGOBaAHUA:
1. I'moccapuii cOCTOUT U3 CIIOB, COOTBETCTBYIOINX TEMATHKE 3aaHUS.
2.  Hcnonp3zyemble ci0Ba JOJKHBI OBITh MMEHAaMHU CYLIECTBUTEJIbHBIMHU B

HUMCHUTCIIbHOM ITaACKE CAMHCTBCHHOI'O YHCJIa.

3. JlormyckaeTcs UCIOJIb30BaHNE HHOCTPAHHBIX CIIOB, €CJTH OHU TIOJXO/ISIT TEME.
4, He nonyckarorcst abOpeBHaTyphl, COKpaICHUS.

5. Bce TekcThl JOMKHBI  OBITH HAMUCaHBI  Pa300pPUYMBO, JKEJIATEIHHO
OTIICYATaHBI.

CTpykTypa rioccapus:

=

1 TUCT — TUTYNBHBIN;

N

2 — 5 IMCT — TOJIKOBBIN CIIOBApPh TEPMUHOB;

w

6 JTUCT — CIIUCOK HCHOHBSYCMOﬁ JIUTCPATYPBHBI.

Ils1anupoBaHue AeSITEJIbHOCTH 10 COCTABJICHUIO IJIOCCAPUS:
OnpenenuTs, ¢ KAKOU IEIbI0 COCTABIISIETCS TJIOCCAPUIA.
[IpocMOTpETh M U3YyUYUTh JTEKCUKO-TPAMMATUYECKUI MaTEPUA IO TEME.
[IponymaTh COCTaBHBIE YACTH TJIOCCAPHUSI.
N3y4nTh TONOJHUTENBHBIA MAaTEPUAI 110 TEME.
CocTaBUThH CIIMCOK CJIOB.
ITonoOpath TOIKOBaHUE CJIOB.

[TpoBeputs opdorpaduio TeKcTa, COOTBETCTBUE HyMEpaliu.

O N o g Bk~ W DN

[Ipoananu3upoBaTh COCTABICHHBIA TJIOCCAPUM  COIMJIACHO KPUTEPHSIM
OLICHMBAHUSI.

Q. OdopMUTE TOTOBBI TIIOCCAPUI.

Kpurepuu oueHku

Ounenka TpedoBanus
1 6ann CooTBETCTBUE TEPMUHOB TEME
2 banna MHOroacneKkTHOCTh HHTEPIIPETALNN TEPMUHOB M KOHKPETU3AIUs MX TPAKTOBKH B
COOTBETCTBHH CO CHEITUGMUKON U3YICHIS TUCIUTIINHEI uitu [1M




1 6bann I'paMOTHOCTB, OTCYTCTBHE TPAMMATHYECKUX OITUOOK

1 6ann CooTtBeTrcTBrE 0POPMIICHHUS TPEOOBAHUAM

«OTanyHo» - 5 O0aIoB
«Xopomio» - 4 6annos
«Y OBJICTBOPUTEIIHHOY - 3 OAJIJIOB

«HeynoBneTBopUTEIBLHO» - >3 OAIJIOB

MeToanyeckue yKa3aHus K BbINOJIHEHUIO pedeparTa
esu u 3axauu pedepara

Pedepar (ot nar. refero — goknanpiBaro, cooOua0) MpeacTaBiIsieT coOoi
KpaTKO€ M3JI0KEHUE MPOOIeMbl MPAKTUYECKOTO UM TEOPETHUYECKOIO XapaKTepa C
(bopMyITUPOBKOIA OMPEIEICHHBIX BBIBOJOB 10 paccMaTrpuBaemoii Teme. V30pannast
CTYACHTOM Impo0OjieMa H3ydyaeTcss M aHaJIU3UPYeTCs Ha OCHOBE OJIHOTO WIIU
HECKOJIbKMX HCTOYHUKOB. B oTimume oT KypcoBoil paboThbl, MpEeACTABIIAIOIIEH
co00ll KOMIUIEKCHOE HMCCJENOBAaHHE MpOoOieMbl, pedepar HampaBieH Ha aHAIU3
OJTHOM WJIM HECKOJBKUX HAay4HbIX palboT.

Lenamu pedepara sIBASIOTCS:

® pa3BUTHE Yy CTYICHTOB HAaBBHIKOB TOWCKAa aKTyaJlbHBIX MpPoOIeM
COBPEMEHHOM 0EJTKOBOM OMOXUMUM;

® DPa3BUTHUE HABBIKOB KPATKOIO U3JIOKEHUS MaTepHalia ¢ BbIIEJICHUEM JIMIIb
CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOAMMBIX VISl PACKPBITHS CYyTH TTPOOIIEMBI;

® pa3BUTHE HABBIKOB aHAM3a M3YYCHHOI'O Marepuaia u (HOpMyITHpPOBAHHS
COOCTBEHHBIX BBIBOJIOB 10 BBIOPAHHOMY BOIPOCY HAyYHBIM, TPAMOTHBIM SI3bIKOM.

3aoauamu noocomosku u 3auumot pedepara siBIASTIOTCS

- HAY4YUTh CTy/ICHTa MaKCUMaJbHO BEPHO MepeaaTh MHEHHUSI aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYACHT TOTOBUT CBOU pedepar;

- HAyYUTh CTyJEHTa TPaMOTHO W3JaraTh CBOIO MO3UIUIO  TI0
aHanM3upyeMmon B peepate npoodieme;

- NOATOTOBUTH CTYAEHTAa K JaJbHEHIlIEeMy YYacTHIO B HAy4yHO —
MPAKTUYECKUX KOHPEPEHIUAX, CEMUHApaX U KOHKypcax;

- IIOMOYb CTYAECHTY OIPEICIUTbCI C HWHTEPECYIOIIEH €ro TEMOW,



JaNbHENIIee PAacKPhITUE KOTOPOM BO3MOXKHO OCYIIECTBUTH NpPHU HAMHCAHUU
KypCOBO#1 pabOThI UJIH TUTIIIOMA;
- YSICHUTh Ui ce0S ¥ U3JIOXKUTh MPUYUHBI CBOETO COTJIACHUS

(Hecoryacus) ¢ MHEHUEM TOTO WJIM MHOTO aBTOpPa MO JJaHHOW MpoOIIeMe.

OcHoBHBIE TPeOOBaHUA K COEP:KaHUIO pedepaTa

CTyAeHT AOHKEH HMCIOJIb30BaTh TOJBKO T€ MaTepuaibl (HaydHbIE CTAaThH,
MoOHOrpaduu, nocodust), KOTOpblE UMEIOT MPSIMOE OTHOLIEHHE K M30paHHON UM
teMe. He pgomyckaroTcs OTCTpaHEHHbIE pACCYXACHHS, HE CBS3aHHBIE C
aHanusupyemon npobdiemoii. Conepxanue pedepara JOJKHO ObITh KOHKPETHBIM,
UCCIIEI0BAThCS JOJDKHA TOJIBKO OJHA MpoOieMa (JIOMyCKaeTcss HECKOJIBKO, TOJIBKO
€CIM OHM B3auMOCBs3aHbl). CTyIEHTYy HEOOXOJUMO CTPOro MPUAECPKUBATHCS
JOTHUKU W3JI0XKEHHs (HayaTh C ONPEICNICHUS M aHaiu3a IOHSATHM, NEepeuTu K
IIOCTAaHOBKE TMPOOJEMBl, NpOaHAIU3UPOBATh IyTH €€ PEIIeHUs M CHeNaTh
COOTBETCTBYIOILIKE BBIBOJBI). Peepar nomkeH 3akaHuMBaTHCS BHIBOJIAMH T10 TEME.

Pedepat nomxen ObITH IPEACTABIICH B BUJIE MPE3CHTAIIHH.

OO6mure TpeOoBaHUS K MPE3CHTALIUHN:

o TpE3eHTaIMs JOJKHA ObITh HEe MeHbIe 10 crnaiiaos;

e TMEPBBIN JHUCT — 3TO TUTYJBHBIA JHUCT, HA KOTOPOM 0053aTEIbHO JOKHBI
OBITh MTPE/ICTABJICHBI: HA3BAaHUE NPOEKTA; PaMuUiIMsl, UMsl, OTYECTBO aBTOPA;

o CJENYIOIIMM CIIAWJIOM JOJDKHO OBITh COZEpXKaHWe, TAe MpPeCTaBJICHBI
OCHOBHBIE 3Tarbl (MOMEHTHI) MTPE3EHTALIUN; KENATEIbHO, YTOOBI U3 COAEPKaHUS 10
TUIEPCCHUIKE MOYKHO MEPEHTH Ha HEOOXOMMYIO CTPAHUILY U BEPHYTHCSI BHOBb Ha
COJIEpP KaHHUE;

o JIM3aTH-3PTrOHOMUYECKUE TpeOOBaHMUS: COUYETAaeMOCTh L[BETOB,
OTrpaHUYEHHOE KOJIMYECTBO OOBEKTOB Ha cliaiijie, IBET TEKCTa;

e TOCJICIHUMHU CJIaliJaMH MIPE3CHTALUU JTOJDKHBI ObITh TJIOCCApUIl U CITUCOK
JUTEPATYPBI.

Brictynnenue no pedepupyemMoit TeMe He TOJDKHO IpeBbIaTh 15 MUHYT, 5

MHHYT AOIIOJHHUTCIIBHO OTBOAUTCS Ha BOIIPOCHI 110 TEMCE.



IHopsaok cnaum pedepara u ero oueHkKa

Pedepar roroBuTCS CTyaeHTaMM B TEUEHHUE CEMECTpa B CpOKH,
yCTaHaBJIMBAaEMbIE MPENOAABATENEM I10 KOHKPETHON [HUCLUUIUIMHE, W CIAeTCs
IIPENOIABATEI0, BEAYIIEMY JUCLUIIINHY.

Ilo pe3ynpTaTaM NPOBEPKH CTYJIEHTY BBICTABIIETCS  OIPENEICHHOE
KOJINYECTBO OaljIoB, KOTOpPOE BXOJIUT B 0OlIee KOJIMYECTBO OaIoB CTYJECHTA,
HaOpaHHBIX MM B TeueHue cemectpa. [Ipum oueHke pedepata y4UUTHIBAIOTCA
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTb CTPYKTYpbl padoTHI,
yMEHUE pabdoTaTb C HAYYHOH JUTEpaTypoil, yMEHHE CTaBUTh MpoOJEMy U
aHAIM3UPOBaTh €€, YMEHUE JIOTUYECKM MBICIHUTh, JOCTYIIHO JIOHOCUTh
MH(OpPMAIMIO, OPUEHTUPOBATHCS B BBHIOPAHHOM TEME M CBOOOJHO OTBEYaTh Ha

AOITIOJIHUTCIIBHBIC BOIIPOCHI.

Ouenka Oo6uue kputepum (4 6aaa)
1 b6ann CooTBeTCTBHUE COJIEpKaHUSI 3asIBICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYIIJICHHH
OT TEMBI
1 6ann ITocTanoBka mpoOeMbl, KOPPEKTHOE HM3JI0KEHHE CMbBICIIa OCHOBHBIX HAyYHBIX

UIeH, HMX TEOPETHYECKOe OOOCHOBaHME U OOBSACHEHHE, JIOTUYHOCTh H
MTOCIIEZI0BATENEHOCTD B U3JIOKEHUH MaTepraa

0,5 banna O0BEM HCccIeN0BaHHON JIUTEPATYyphl, CIIOCOOHOCTh K PadoTe C JUTEpaTypPHBIMU

HNCTOYHHUKaMH
1 bann YMeHue u3BiIeKaTh HHPOPMALUIO, COOTBETCTBYIONIYIO IIOCTaBICHHON LIEJIN

0,5 banna [IpaBunbHOCTE OopmiteHHs: coorBeTcTBHE lIpaBunam opopmienus pedepata
CrpykrypHblie kpuTepu (3 0ajia)

0,5 banna BBenenue: - Hamuuume OOOCHOBAHUSI AaKTYyallbHOCTH TEMBI, - TPHCYTCTBHE
cOpPMYJIMPOBAHHBIX 1IEJIM U 33724 pabOoThI; - HATMYUE KPATKOW XapaKTEPUCTHKU
[IEPBOUCTOYHUKOB.

2 6anna OcHOBHast 4acTb: - CTPYKTYpHpPOBaHHE MarTepuana 1o paszesam, naparpadam,

a03a1am; - HaIMYKE 3aroJ0BKOB K YacTsAM TEKCTa U UX COOTBETCTBUE COAEPKAHMUIO;
- IpoOJIEMHOCTh ¥ Pa3HOCTOPOHHOCTh B M3JIOXKEHWH MaTepualna; - BbIICJICHHUE B
TEKCTE OCHOBHBIX MOHATHN W TEPMHHOB, UX TOJIKOBAHUE; - HAJINYKME MPUMEPOB,
WJUTIOCTPUPYIOIUX TEOPETHUECKNE TIOTOKEHMSL.

0,5 6annos 3aKiroueHue: - HaTMIrue BHIBOJIOB IO PE3ysIbTaTaM aHaln3a, - BEIPAKEHUE CBOETO
MHEHHSI 110 TIpodieMe.

Kputepun onennBanus 3amursl (3 6a7171a)

1 b6ann 3HaHMe W3NOKEHHOTO B pedepare Marepualia, yMEHHE TPaMOTHO H
aApTyMEHTUPOBAHO U3JIOKUTH CYTh IMTPOOJIEMBI
0,5 banna YMenne cBoOOIHO OeceoBaTh, CIIOCOOHOCTE TOHATH CYTh 3aaBaeMbIX 0 padoTe
BONPOCOB U CHPOPMYITHPOBATH TOUYHBIC OTBETHI HA HUX
1 bann Hanwune kadecTBEHHO BBIMTOJHEHHOTO MPE3CHTAI[MOHHOTO MaTepuayia win (1)

pasgaTovyHoro, HE ,I[Y6J'II/Ipy}OH_I€FO OCHOBHOM TEKCT 3alIUTHOro CjaoBa, a
ABJIAIOMICTOCA €0 NIIFOCTPATUBHBIM q)OHOM




0,5 6anna

10 MuHyT)

3aH_II/ITa B COOTBCTCTBUU C YCTAHOBJICHHBIM BPECMCHCM (HC MeHee7 MHHYT, HC Ooiee

«Ot1imuauao» - 9-10 6ayuioB

«Xoporoy - 7-8 6amioB

«Y TOBIIETBOPUTEIBHO» - 5-6 0aIoB

«HeynoBneTBopUTEIHLHO» - >5 OaIOB

IV. KOHTPOJIb TOCTU/KEHUS LEJEN KYPCA

Ne | Kontpoaupye | Kox maankaropa OlCHOUHBIC CPEICTBA —
n/m | Mble MoTyJIn/ AOCTHXKEHHS Pe3yabTaThl 00yueHus HAMMEHOBAHME
pa3jaensl / KOMIEeTEeHIIN U
TeMbI Texymmii IPOMEIKYTO
JUCHUAILIHHBI KOHTPOJIb YHas
aTTecTanus
1 Momyns . [IK-3.1 IlpoBogut | 3HaeT QpyHAaAMEHTAIBHEIE U
JKuakokpucra | ucClIeOBaHUS, MPUKJIaTHBIC 381291
JUTNYECKOe HCIIBITAaHUS U HAy4YHBIX MCCJICIOBAHMI B YO-1
COCTOSIHHE - SKCIIEPUMEHTANBH | OONIaCTH M3YYEeHHS KUAKHX | cobecemoBanue/
ocoboe ble PabOTHI IO KPHUCTAIJIOB, C TOYKH YCTHBIH OnpocC
arperaTHoe HAY4HO- 3pEHUS UX TPUPOIBI U
COCTOSIHUE HCCIIEI0BATEIbCK (U3NYECKUX CBOHCTB.
BeIleCTBA oif (Hay4JHO- YMeeT caMOCTOSATEIBLHO YO-1
IIPOM3BOJCTBEHHO | JIOTHYECKHM BEPHO cobecenoBanue/
i) TeMaThKe B BBICTpauBaTh TPACKTOPHUIO YCTHBIH 01pOC; BOTIPOCHI K
COOTBETCTBHU C MOCJIEeI0BATEILHOCTH I1P-6 JK3aMeHy
YTBEPKAECHHBIM JIEHCTBUI1 B COOTBETCTBHHU C | JJabopaTopHas 1-5
IJIAaHOM MOCTABJICHHBIMHU 3aJIa4H. pabota
Bnaneer Mmetonamu
HOJTOTOBKH JIMIIUIHBIX VO-1
00pasIoB It U3y4YeHUs cobeceoBanue/
(ha30BBIX TIEPEXO/IOB; YCTHBIH 01pOC;
BJIaJIEET METOIAMU T1P-6
MOJITOTOBKH pacTBopa naboparopHast
Oerka JUTst UCCIeIOBaHUs pabora
€ro TepMOJICHATYPAIINH.
2 Monyms I IK-3.2 IIpoBogut 3HaeT, KaK BIMIET XUMHUYECKa
Kiaccuduxkar |[HaOmr0aeHUS 1 cTpyKTypa GochosMnuaoB Ha
WS OKAIKAX M3MEPCHHS TEPMOIMHAMUYCCKHUE
KpHUCTAIUIOB COCTaBJISIET UX napaMeTpsl (a3oBbIX
OTIMCaHNE 1 MEPEX0/I0B; 3HAET, KAKOE
(bopmynupyet BIIMSIHME OKA3bIBAIOT VO-1
BBIBOJIBI), pa3InyHbIC 6 /| BOTPOCHIK
CTaTUCTUYECKYIO MeMOpaHooOpasyroume cobeceoBarie JK3aMeHYy
YCTHBIH 0npocC
00paboTKy BelIeCcTBa Ha (pa30BbIC 6-13
MOJTyYCHHBIX MEPEXO/IbI; 3HACT,
pe3ynbTaToB 0COOEHHOCTH TEPMOTPOITHOTO
MCCIICJOBAHUM, MTOBEACHUS
MCIBITAHUH U c(huHrohoCcHOTUIHIOB U
OKCIIEPUMEHTOB TJIMKOTJIUTEPOJIATTUIOB,

VYmeer PaCCUUTHLIBATH

YVO-1




TEPMOJIMHAMUYCCKHUEC
nmapameTpsl (ha30BbIX
MEPEeX0JI0B JTUMHIA U

cobecegoBaHue/
YCTHBIA OIIPOC;
T1P-6

TepMoJieHaTypamnuu Oenka; nabopatopHast
yMeeT MPOU3BOINTh pabora
CTaTHCTUYECKYIO0 00pabOTKy

MOJY4YEeHHBIX PE3YNIbTaTOB H

JIeNIaTh MIPAaBUIIbHBIC BBIBOJIBL.

Brnaneer meronamu pacuera
TePMOTMHAMHYCCKIX YO-1
napameTpoB (a3zoBbIX cobecenoBanue/

MIePEX0 0B JININA; BIaJaeeT
METOJaMH pacyeTa

YCTHBIA OIIPOC;
I1P-6

TEPMOANHAMUYECKHX nabopatopHast
napaMeTpoB paborta
TepMOJICHATYpaIuH OenKa.
Monyms Il1. [MK-3.3 Mcronb3yer | 3HaeT yCTpOHCTBO
Odusnyueckue  (CpeacTBa MukpokamopumeTpoB JJCM-2 | VO-1
CBOICTBa M3MEpEeHHS, M, Ckain-1u cobecengoBanue/
KHIKAX TEXHOJIOTHYECKOE M | TOJISIPU3ALUOHHOTO YCTHBIH O1poc
KPHCTAJUIOB  MCIIBITATEIILHOC MHKPOCKOTIA.
o0opyoBaHUE, YMeeT npuMeHsTh
MpUMEHSEMBIE IPU | UMCIONIHECS 3HAHUS M YMCHUS
Hay4HO- 0 UCTIONTE30BaHMIO cpeacts | YO-1
MCCIIENIOBATENBCKON | M3MEPEHHUS B HAYYHO- cobecenoBanue/
Hay4HO- HCCIIEA0BATEIBCKON YCTHBIH 01IIpOC;
. BOITPOCHI K
MPOU3BOJICTBEHHON) | pa3paboTKe /is peleH s I1P-6
pa3paboTke aKTyalbHBIX Ha CETOJHSIIHUN | JTabopaTtopHast SKEZMZZHY
JICHb 3a/1a4 B 00JIaCTH paborta i
HaHOOMOTEXHOJIOTUH 1
MOJICKYJISIPHOW OMOJIOTHH.
Brnaneer meTogamu YO-1
HOJISIPU3ALHOHHON cobecenoBanue/
MHKPOCKOITUH ¥ METOJIaMU YCTHBIH OIPOC;
MUKPOKaJIOPUMETPHUH. [1P-6
naboparopHast
pabora
[1P-4 pedepar
Tumnossie KOHTPOJIbHBIC 3aJaHus, METOAUYECCKHUC MaTCpHUaJIbI,

ONpEeNIEeNAIONIME TPOLEAYPhl OLICHUBAHUS 3HAHUNM, YMEHUN M HABBIKOB U (WJIM)

OIIbITa ACATCIBHOCTH, 4 TAKIKC KAa4YCCTBCHHBLIC KPHUTCPHUU OLCHHMBAHHA, KOTOPEIC

OMKCHIBAIOT YPOBEHBb C(HOPMUPOBAHHOCTU KOMITETEHLIUMIA, TPEICTABIICHBI B pa3/ee

VIII.




V. CIIMCOK YYEBHOH JIMTEPATYPbBI U WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIVINHBI

OcHoBHas JuTEeparypa
OcHoBHas JuTEeparypa
(3J1EeKTPOHHbBIE U MeYATHbIE U3IaAHNS)
1. Kamanuna, H.B. Dnekrpoontuyeckne cCUCTEMbI HA OCHOBE KHUAKUX KPUCTAIIIOB
U (ynnepoHOB-IEpCIEKTUBHBIE MaTepuanbl HaHOAJIEKTpoHUKH. CBoOiiCTBa U
obnactu npumenenus: Caukt-IlerepOypr: HUY U'TMO, 2013. 137 c.
https://e.lanbook.com/book/40786
2. Tomumma M.I. Hesckasa I'.E. [Iucren Ha xuakux Kpuctawiax CaHkT-
[Terepoypr : HUY UTMO, 2010. — 108 c.
https://e.lanbook.com/book/40815

3. BonopoaHas cBsi3b B TEPMOTPOIHBIX KUJIKUX Kpuctamiax / B. A. Bypmuctpos,
B. B. Aunekcangpuiickuii, O. HN. Koilidpman; BaHOBCKHMII TOCynapCTBEHHbIN
XUMHKO-TEXHOJIOTUUECKNN yHUBepcureT, MHctutyr Xxumum pactBopoB PAH.
Mocksa. 2013. 349 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772669&theme=FEFU

JlonoJiHMTE IbHAA JTUTEPATypa
(meyaTHbIE U JIEKTPOHHbIE U3IaAHMS)

1. Quan Li. Liquid Crystals Beyond Displays: Chemistry, Physics, and
Applications. John Wiley & Sons, 2012. Pexum poctyma -
http://books.google.ru/books?hl=ru&lr=&id=1Vt0pPrzIBAC&0i=fnd&pg=PR7&
dg=Liquid+crystals+books&ots=DKAIxoPDde&sig=TjtwOcU7ismRCRgdQ8nX
5paBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false

2. M.M.JIeBunikuii. Mexay >XKUAKOCTbIO U TBepAbIM TenoM. 2009. Pexxum noctyna

— https://him.1september.ru/view article.php?id=200901101



https://e.lanbook.com/book/40786
https://e.lanbook.com/book/40815
http://lib.dvfu.ru:8080/lib/item?id=chamo:772669&theme=FEFU
http://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Quan+Li%22
http://books.google.ru/books?hl=ru&lr=&id=IVt0pPrzIBAC&oi=fnd&pg=PR7&dq=Liquid+crystals+books&ots=DKAlxoPDde&sig=TjtwOcU7ismRCRgdQ8nX5pqBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false
http://books.google.ru/books?hl=ru&lr=&id=IVt0pPrzIBAC&oi=fnd&pg=PR7&dq=Liquid+crystals+books&ots=DKAlxoPDde&sig=TjtwOcU7ismRCRgdQ8nX5pqBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false
http://books.google.ru/books?hl=ru&lr=&id=IVt0pPrzIBAC&oi=fnd&pg=PR7&dq=Liquid+crystals+books&ots=DKAlxoPDde&sig=TjtwOcU7ismRCRgdQ8nX5pqBo2s&redir_esc=y#v=onepage&q=Liquid%20crystals%20books&f=false
https://him.1september.ru/view_article.php?id=200901101

3. A.bob6posckmii. Xunkue kpucramiel n JKK-moiammepsl (JEKIuM TOKTOpa
XMMHAYECKUX HaykK, jaypeara npemun l[Ipesmnenrta Poccuiickonn denepannn s
MOJIOJIBIX YYEHBIX 3a 2009 TOJ. Pexum JIOCTyIIa -

http://www.polit.ru/article/2010/12/10/bobrovsky/

4. EpnokumoB 10. M., Ckypunun C. I'., CansnoB B. . Cnioco6 omnpeneneHus
(bU3HONOTMYECKUX KOHIIEHTPALMM renapuHa B aHAIU3UPYEMBIX KUAKUX MPoOax.
[Tatenr  P®  No440575 or  27.03.2012. Pexum  pocrtyna -
http://www.findpatent.ru/patent/244/2440575.html

5. BounkoB 1O.C., T'ono B.JI., Kan E.UN., Ky3nenoa C.A. Bonko O.C., 'ono

B.JL,, Kaiy E.W., Ky3nenoBa C.A. Xunkokpucramindeckue ¢asbl, 00pa3oBaHHbIC
nymiekcamu  JIHK, copepxammmu  mupodocdaraeie  rpynmbl.  JKypHan
IKCIIepUMEHTaIbHOU U Teopetndeckoid ¢pusuku. 2009. Towm 135, Beim. 3, cp. 559 -

566

VI.METOANYECKHUE YKA3AHUS IO OCBOEHUIO TUCHUIIJIMHBI

IlnanupoBaHne W OpPraHM3alus BPEeMEHHU, OTBEACHHOI0 HA HM3yYeHHeE
AUCHUIIIUHBI.
B mnpouecce wuzydeHus AucHUIUIMHBL <«OKHAKHE KPUCTAUIBI B KHUBBIX

CUCTEMAaX» MPEyCMOTPEHBI CIEAYIOIIME METO/IbI U CPEJICTBA OCBOCHHUSI ITpEAMETA:
JeKius, JabopaTtopHasi paboTa, caMoCTOsITeNIbHAasE padoTa CTY/ICHTOB.

Jleknusi — o/lHa W3 OCHOBHBIX (JOPM OpraHU3aMK Y4EOHOTrO MpoIlecca,
npeacTaBidmonias coO00W YCTHOE, YacTO MOHOJOTMYECKOE, CHUCTEMaTUYECKOE,
MOCJIEIOBATENbHOE  M3JIOKEHHE IpenojaBaTesieM ydyeOHOro wmaTrepuana C
JEMOHCTpaIMe cnaifoB. SBisSsSCh OCHOBHOW aKTHBHOW (oOpMOIl mpoBeneHUs
ayIUTOPHBIX 3aHSATUN, OHA HaINpaBlieHa Ha Pa3bsICHEHHWE OCHOBOIMOJIATAIOIINX M
HanOoJiee TPYAHBIX TEOPETHUECKUX pa3lieJIoB Kypca, KOoTopas Mperosaraet
WHTEHCUBHYIO YMCTBEHHYIO JICSITEIBHOCTh CTyAeHTa. CTyJeHTaM peKOMEHI0BaHO
BECTU KOHCIIEKT JIEKIIMH, KOTOPBIN MOMOraeT yCBOMTh TEOPETUUYECKUN MaTepHal
aucuumuinebl. [Ipyu  chnyliaHum JeKiuu ClaeAyeT KOHCIEKTUPOBAaTh OCHOBHBIC

Y3J0BBIE MOMCHTEI, IIPX 3TOM BBIACIIAA LIBETOM IOAPA3ACIIbl, HOBBIC TCPMHUHLI U


http://www.polit.ru/article/2010/12/10/bobrovsky/
http://www.findpatent.ru/patent/244/2440575.html
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=26684
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=4389
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=4390
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=777442
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=26684
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=4389
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=4389
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=4390
http://www.jetp.ac.ru/cgi-bin/e/index?a=s&auid=777442
http://www.jetp.ac.ru/cgi-bin/r/index/r/135?a=list
http://www.jetp.ac.ru/cgi-bin/r/index/r/135/3?a=list

noHATUA. JIns CcOKpamieHusT BpPEMEHM KOHCIIEKTUPOBAHUSA CTYJIEHTBI MOTYT
MCIIOJIb30BaTh OPUTMHAIIBHYIO CUCTEMY COKPAICHUS 4YaCTO YHOTPEOsIeMbIX CJIOB U
TEPMHUHOB.

B nexuun npenojaBaTenb AaeT JUIIL HEOONBIIYIO J0JI0 MaTepuia Mo TeM
WIM JAPYTHUM Te€MaM, KOTOpble u3jararorcs B yueOHukax. [loatomy mpu padote c
KOHCIIEKTOM JIEKIIMI Bcerja HeoO0XOJUMO HCIOJIb30BaTh OCHOBHOW Y4YEOHUK U
JIOTIOJIHUTENIBHYIO JINTEPATYPY, KOTOPbIE PEKOMEHI0BAHBI 110 JAHHOW TUCIUILINHE.
HMeHHO Takas cepbe3Hasi paboTa CTyIeHTa C JICKIIMOHHBIM MaT€pUaIOM MO3BOJISET
JIOCTUYb €EMY YCIIEXOB B OBJIAJICHUY HOBBIMU 3HAHUSMU.

JIns1 M3J105KEeHUs JEKIIMOHHOTO Kypca Mo TUCUUILTHHE « KUIKUEe KpUCTaIbl B
JKUBBIX CHCTEMax» B KadyecTBe (POpM aKTUBHOTO OOy4YEHHS MCIHOJIb3YIOTCS:
MPE3EHTAMM C BHU3yaJW3allU€ Y3JIOBBIX MOMEHTOB H3y4aeMOro Marepuaia, a
TaK)Ke dJIEMEHTaMU Oece/Ibl I AKTUBAIIUU YKE UMEIOIINXCS 3HAHUN Y CTYJICHTOB
M0 IUCUUIUTMHAM OaKajlaBpuaTa U CBSI3M X C HOBBIM MaTepUajIoM.

Jlekuusi — Bu3dyaausanus. YUTeHHE JEKIMU COMPOBOXKIACTCS MOKA30M
CIIAJIOB TPE3CHTAllMU, COJEpKAIUX HCTOpUYecKue (aKkThl, H300paKEeHUS
BBIJIAIOIIAXCS YUYEHBIX MU MX HAY4YHBIE TPYJIbl, OCHOBHBIC MOJIOKCHUS, BBIBOIbI,
CXEMbI, WIUTIOCTpAIlMU MaTepuala, 4YTO CIOCOOCTBYET JIydIlIeMy BOCIPHUATUIO
u3jaraeMoro marepuana. Jlekuus — BHU3yanu3aluds TO3BOJSIET JIOTUYECKH
YIOPSAIOYUTh HW3JaraéMblidi MaTepuaa M, aKTUBUPYS 3PUTEIBHBIA aHaU3aTop,
CIIOCOOCTBYET JIy4IlIeMy 3allOMAHAHUIO CTYJCHTAMU HOBBIX 3HAHHM.

Jleknus — O6ecena. Jlekus-6ecena, Wik «Iuajaor ¢ ayJIUTOPUEH», SIBISETCS
HauOojiee PacCIpPOCTPAaHEHHONW W CPaBHUTEIBLHO MPOCTOM (OPMON aKTHUBHOTO
BOBJICUCHHUSI CTYJICHTOB B YYeOHBIM Mporecc. ITa JEKIMs MpPearnosaraet
HEIOCPEACTBEHHBIM KOHTAKT Ipernojasarens ¢ ayauropuei. IlpenmymiectBo
JeKIUu-0ecesbl COCTOMT B TOM, YTO OHA IIO3BOJIAET NPHUBJICKATh BHUMAHUE
ciymiateneld K Hanbojee BaXKHBIM BOIMPOCaM TeMbl. BOMPOCH K JEKIIMH MOXKHO
OrJIaCUTh B HA4YaJie, a MOKHO — MO XOAY M3JIOkKEeHUs matepuana. OIHAKO clenyer

YUUTBIBATB, UYTO IIPU HCOJHO3HAYHOCTH OTBCTOB W HAJIMYHNU PA3HBIX MHEHUU Hag0



pe3epBUPOBATH BpeMsl it 0000IICHNS 1 00OCHOBAHUS BHIBOJIOB IO TEME JICKITUH
WM TIPOOJIEMHBIM MOMEHTaM HOBOTO MaTepHalia.

YcTHBIM I0KIAA Ha 33J]aHHYI0 TEMY C MOCJIEAYIOIUM OOCYKJIEeHUEM. DTa
dbopma 00yueHHUs TPEANoIaraeT CaMOCTOSITCIIbHBINA BBEIOOP CTYJACHTAMHU TEMBI IS
MOJATOTOBKM JT0KJaja. [ocie mpocnyMBanus JOKIaaa ¢ Mpe3eHTale ay iuTopus
cilymiaTelied 3aJaeT BOMPOCHl JOKJIAJAYUKY M YYacTBYeT B KOJUIEKTUBHOM
oOcyxnernnn TeMbl. [IpenomaBaTens HampaBiIsieT W aKTHBU3UPYET OOCYXKICHUE,
3aJlaBasi Mo TeMe JIOKJIa/ia BOIPOCHI WJIM BhICKA3bIBas MPOOJIEMHBIE CYXKICHUSI.

CamocrosiTesibHasE padoTa BKJIOYaeT OHMOTMOTEYHYIO WIIM JOMAIIHIOIO
paboTy ¢ yueOHOM JuTepaTypod M KOHCIEKTOM JIEKI[MH, TMOATOTOBKY K
MPAKTUYECKUM 3aHSATUSM, U KOHTPOJBHOMY COOECEOBaHUIO, a TAKXKE M3y4YCHUE
OCHOBHBIX HMH(OpPMAIMOHHBIX caiiToB B VHTEepHETe, CBSA3aHHBIX C BOIPOCAMH
JUCITUTUTUHBI.

[Ipu opraHuzanmuu CcamMoOCTOSATEIBLHOM palbOThl MpenoAaBaTeNb JIOHKEH
YYHUTHIBaTh YPOBEHb TOJTOTOBKH KaXKIOTO CTYJACHTAa W TPEIBHICTH TPYAHOCTH,
KOTOPbIE MOTYT BO3HUKHYTb P BBITIOJTHEHUH CAMOCTOSTEIILHON paOOTHI.

[TopsimoK BBITIOTHEHUS CAMOCTOSATEILHOW pabOThl ydallluecs OMpPEaeIIsitoT
camu.

KoHTpoib pe3ynbTaToB caMOCTOSTEILHOM PaOOThI OCYIIECTBIISIETCS B XO/I€
DK3aMEHa.



VII. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUILIAHBI

JUist mpoBeleHUs Y4YEOHBIX 3aHATUH MO AUCIHUIUIMHE, a TaKXke IS
OpraHu3allid CaMOCTOSATEIBbHON pPabOThl CTYJEHTaM JIOCTYIIHO CIEAYIoIIee
nabopaTopHoe o0opynoBaHue U CIEIMATM3UPOBAHHBIC KaOWHETHI,
COOTBETCTBYIOIIME ACHCTBYIOIINM CAaHUTApPHBIM M MPOTHUBONOKAPHBIM HOpMam, a
TakKe TPeOOBAHUSIM TEXHUKU O€30MACHOCTH MPHU MPOBEJACHUH YI€OHBIX U HAYYHO-
IIPOM3BOJCTBEHHBIX PadoOT.

[lepeyeHbr  MaTepUanbHO-TEXHUYECKOTO  OOECHEYeHUs  JUCUUILIUHBI

NPUBEIEH B TAaOJIHULIE.

MaTepI/IaJIbHO-TeXHI/I‘leCKOC H NMporpaMMHo¢ odecneyeHue AUCHHUIIINHBI

HaumeHoBaHue crienyanbHBIX TOMEUIEHUN U .
N OCHaIIEHHOCTH CIIEIUATbHBIX TIOMELICHUH 1
MOMEIIEHUH 1151 1abOpaTOPHBIX padoT . N

MIOMEIIEHHH JJIs1 CAMOCTOSTENIFHON paboThI

[Tpumopckuii kpaid, r.BnaguBocToK, OCTpOB [loMeleH e YKOMILUICKTOBAHO
Pycckuit, mocenok Asikc, 10, kopm. L, Stax 8, CIEIMATN3NPOBAHHON yueOHOI MeOeIbIo
ayn. L 822. (mocamouHbIX MecT — 16)
VYueOHast ayAuTOpHUs JUIs TIPOBEJICHUS 3aHATHI OGopyoBaHye:
JICKIIMOHHOTO THIIA, TPYIIOBBIX U
WHIMBUTyaJIbHBIX KOHCYJIBTAINM, TEKYIETO IIpoexrop, HOyTOYK Lenovo
KOHTPOJISI U IPOMEKYTOUHON aTTeCTaIlluN Jlocka ayauTOpHasl.

O6opynoBaHue:

IIpumopckwuii kpaii, r.BinaguBocTok, ocTpoB
. Muxpokanopumertp Ckan -1
Pycckuii, mocenok Asikc, 10, kopr. L, Dtax 8,

ayn. L815, L865. Muxkpoxkanopumerp JJCM2 M

[onsipu3aliMOHHBIA MUKPOCKOI
Aymutopust sl TPOBEICHUS J1a00paTOPHBIX

paboT JlaGoparopHas nocya

[MuneTky aBTOMATHYECKUE IIEPEMEHHOTO
o0neMa

[Tpu ocymecTBiaeHH 00pa30BaTEIBHOIO MpoLecca CTYIACHTHl HCIOJIb3YIOT
nporpamMmmHoe obecrnieuenne: Microsoft Office (Access, Excel, PowerPoint, Word u
T. 1), JJIEKTPOHHBIE pecypcsl caiita JIBOY, Bkimouas ObC [IBOY.

B nensx oOecrneueHus CIICIMaJIbHBIX YCJIOBI/Iﬁ 06y‘{€HI/I$I HWHBAJIN 0B U JIUII C



OTrPaHUYEHHBIMU BO3MOKHOCTSAMHU 3710poBbsi B [IBDY Bce 3manus o0opynoBaHbl
naHaycam, Ju(PTaMH, TOJBEMHHKAMH, CHEIHAIM3UPOBAHHBIMU  MECTaMH,
OCHAalICHHBIMU  TYaJETHbIMM KOMHAaTaMM, TaOJWykaMd HH(OPMALMOHHO-

HaBHFaHHOHHOfI MMOAACPIKKHU.

Vill. ®OHJAbl OHEHOYHBIX CPEJICTB

Jnsa  pucuunmebl  <«OKWJIKME KPUCTAUIbD)» HCHOJB3YIOTCA — CICAYIOIIUE
OIICHOYHBIC CPEICTBA!

YcTHBIN onpoc:

1. CobecenoBanue (YO-1)

[TuceMeHHBIC PabOTHI:

1. JTaboparopnas padota (ITP-6)

2. Pedepar (I1P-4)

YcrHbli onpoc

VYCTHBIN onpoc MO3BOJIAET OLEHUTh 3HAHUS U KPYro30p CTYACHTa, YMEHHE
JIOTUYECKA TIOCTPOUTH OTBET, BIIAJCHHE MOHOJOTHYECKOW pEYbI0 U MHbBIE
KOMMYHUKATUBHbIE HABBIKH.

OOyuaromast (pyHKIUS COCTOUT B BBISIBJICHUH JI€TAJIeH, KOTOPBIE [0 KAKUM-TO
NPUYMHAM OKa3aJIMCh HEJTOCTATOYHO OCMBICIEHHBIMHM B XOJ€ YYEOHBIX 3aHATHHA U
IIpY ITOATOTOBKE K 3a4€TY.

CobecenoBanne (YO-1) — HaubGosee pacnpOCTpaHEHHBIM METOJ] KOHTPOJIS
3HAHUN CTYAEHTOB. [IpH yCTHOM ONpOCE YCTaHABIMBAECTCA HEMOCPEICTBEHHBIN
KOHTAaKT MEXJy IIPenojaBaTelieM M CTyJEHTaMH, B IIPOLECCEe KOTOPOTO
IIPENOJABATENb MOJy4aeT IIMPOKHE BO3MOYKHOCTH Il OLIEHKM KOJIMYECTBA M
KayecTBa YCBOCGHMs CTyJeHTaMu ydyeOHoro marepuana. OH siBisieTcss HanOoliee
pacnpocTpaHEHHOM 1 aIeKBaTHON (pOPMOI KOHTPOJISI 3HAHUH yJaIIUXCsl, BKIIOYAeT
B ce0s1 co0eceloBaHue, TOKIIA.

[Mpesenranus (Y O-3) — mpoIyKT CaMOCTOSATEIILHONU pabOThl 00yUaroIerocs,
NPEACTABIAIONIMN  cOOOM MyONMYHOE BBICTYIUIGHHE MO  MPEACTABICHUIO
MOJyYEHHBIX PE3YyJbTaTOB pPEIICHUs, y4eOHO-UCCIIEIOBATEIbCKON WM Hay4yHOU
TEMBI.

IInucsmenHbIe padoThI

JIaboparopHas padota (ITP-6) — cpeacTBo 111 3aKpEIICHUS U TPAKTHYECKOTO
OCBOEHUS MaTepuaa Mo ONpeeICHHOMY pa3ely.

Pedepar (ITP-4) npencrasisger coOoi KpaTKOe HM3JIOKEHHE B MHUCHbMEHHOM



BUJIE UK B pOpMeE MyOJUYHOTO AOKIAAa COAEPKaHUs HAyYHOTO TPY/a WU TPYIOB
CHEIMAINCTOB MO H30paHHOM Teme, 0030p JUTEepaTyphl OMNPENEIECHHOTO
HarpaBieHus. Ero 3agada — o000MIUTh AOCTUTHYTOE APYTUMH, CAMOCTOSITEIBHO
U3JI0KUTH Mpo0IieMy Ha 6a3e (haKkToB, MOUYEPITHYTHIX U3 JTUTEPATYPHI.

MeTozmquKne PEKOMEHIaAUMA, onpeacjasironme nmpoueaypbl

OLCHUBAHMA PE3yJbTaTOB OCBOCHUSA JUCHUILINHDBI

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNH
Tekymass ¥ NOpOMEXyTOYHAs aTTECTAllUs CTYJICHTOB IO JMCIUIUIMHE

«Kugkue KpuCTauibl B JKUBBIX CHUCTEMAax» IPOBOJUTCA B COOTBETCTBUM C
JIOKaIbHBIMH HOpMAaTUBHBIMHU akTamu JIBOVY u sBnserca oOs3atenbHO. Dopma
OTYETHOCTH IO JUCIHUILINHE — 3K3aMeH (1-H, oceHHuit cemectp).

DK3aMeH MPOBOAUTCS B BUJI€ coOeceI0BaHMs. JK3aMEeHATOp 3aa€T BOIIPOCHI

N3 IIPCIAJIOKCHHOI'O CIIMCKa BOIIPOCOB II0 CBOEMY YCMOTPCHHUIO.

MeToanuyeckue yKasaHus 10 caavye IK3aMeH
DK3aMeH TMpUHUMAETCA BenylmuMm mnpenogaBatenem. [lpu  Oosbiiom

KOJIMYECTBE TPYII y OJHOTO TPENoaaBaTelss WM NpH OONBIION YHCICHHOCTH
NOTOKA IO PacHOPsHKEHUIO 3aBelyroliero kadeapoil (3amMecTuTesss AMPEKTopa Mo
y4eOHOM M BOCHHUTATENbHOW paboTe) MAOINyCKaeTcs MPHUBICYEHUE B TOMOIb
BEIylIeMy TMpenojaBaTeNio JpYyrux npenojasareneii. B mepByro odepens
IPUBJIEKAIOTCS MIpenojaBaTesid, KOTOpble MPOBOAMIN JJAOOpATOPHBIE 3aHATHS 10
JTUCIUIUIMHE B TPYIIaX.

B HCKITIOUUTENBHBIX ClTydasx, MO COTIACOBAHUIO C 3aMECTUTENIEM IUPEKTOpa
[xonbl MO yuyeOHOW M BOCHUTATEIHLHON paboTe, 3aBeAyrommii kaheapod uMeer
NIPaBO MPHUHATH YK3aMEH B OTCYTCTBHE BEAYIIETO MPENo1aBaTersl.

dopma npoBeieHus PK3aMEHa YCTHAsl YTBEPKAACTCS Ha 3aceaHnu Kadeapbl
M0 COTJIACOBAaHUIO C PYKOBOJMUTEIEM B COOTBETCTBMM C paboueld mporpaMmmMmoi
JUCLUIUIHBIL.

Bo Bpemst mpoBeneHusi 3K3aMeHa CTYJEHTBI MOTYT MOJIb30BaThCs paboueit

HpOFpaMMOfI AUCHUINIMHBI, 4@ TAKXKC C pa3pCIICHUA IIPEIoaaBaTeisd, IMpoOBOAAIICTO



9K3aMEH, CIPaBOYHOM JUTEpPATypod U ApyruMH mocoOusMu (ydeOHUKaMH,
y4eOHBIMH ITOCOOUSIMHU, PEKOMEHIOBAHHOW JINTEPATYPOU U T. 11.).

Bpewmsi, peaocrapiisieMoe CTy/I€HTY Ha MOJATOTOBKY K OTBETY Ha 3K3aMEHe,
JIOJKHO cOCTaBIsATh He Oosee 20 muHyT. [1o nctedyeHnn 1aHHOrO BpEMEHU CTYIEHT
JIOJI’KEH OBITh TOTOB K OTBETY.

[IpucyrctBMe Ha  dK3aMEHE  TOCTOPOHHUX  Jidll  (KpoMme  JIMII,
OCYILIECTBIISIIOIIUX TPOBEPKY) 0€3 pa3pelleHus] COOTBETCTBYIOIMIMX JHI] (pEeKTopa
a10o mpopeKkTopa Mo y4yeOHOM M BOCHUTATENbHOM padote, nupekrtopa LKkosbl,
pykoBoautens OIl unu 3aBenyroiiero kadeapoil), He gomyckaercs. MHBanmuabl u
JUIA ¢ OFPAHMYEHHBIMU BO3MOKHOCTSIMU 370pPOBbS, HE UMEIOIINE BO3MOKXHOCTU
CaMOCTOATEIIBHOTO NIEPEIBIKEHMSI, TOIYCKAIOTCS 3K3aMEH C COIPOBOXKAAOLIIUMMU.

B 31eKTpOHHYIO 3a4€THYI0 KHHMKKY CTYJIE€HTa BHOCUTCS TOJBKO 3aIlHCh
«OTJIIMYHO», «XOPOILIOY», «YyAOBIECTBOPUTEIBHOY», 3AIIUCh «HEYIOBJIETBOPUTEIHLHO
BHOCHUTCS TOJIBKO B 9K3aMEHALMOHHYIO BEOMOCTb. [Ipy HEsBKE CTyeHTa Ha 3a4eT

B BEAOMOCTH ACJIACTCA 3aIllCh «HE ABHUIICA».

Bomnpocsl k 3K3aMeHy

1. Hctopust OTKPBITUS KUJKOKPUCTATUIMUECKOTO COCTOSTHUS.
2. ['omeoBsi3kOCTHAsE  ajanTanus OuoMeMOpaH U BSIBKOTPOITHAs

pEryJsIus aKTUBHOCTH MEMOPaHHBIX (DEPMEHTOB.

3. XUMHUYECKHE OCOOEHHOCTH MOJIEKYJT ME30TE€HHBIX BEILIECTB.

4, BnusHue — moOnsSpHBIX  TOJOBOK  Ha  (a3oBble  MIEpeXOjbl
ruepodocoTUrI0B.

S. OTnuuuTenbHble OCOOCHHOCTH JKMIKUX KpPHUCTAUIOB OT JPYTUX

arperaTHBIX COCTOSIHUI BEIECTBA.

6. ['enepanuzammsi KOH(GOPMAITMOHHBIX W3MEHEHHH B MeMOpaHe Mpu
penenmun. [ UmoTe3a TUMUIHON MAMSTH.

7. Knaccudukanus TuOTpONMHBIX KUJKUX KPUCTAUIOB M MX 3HAYCHHE B

OMOJIOTMYECKHX CUCTEMAX.



8. da30BbIe NEPEXOBI B IMNUAAX. Teoprst KUHKOB. TepmoauHaMu4eCcKue
napaMeTpsl (ha30BbIX IEPEXOIOB.

Q. Knaccudukanus TEpMOTPOINHBIX JKUJIKHX KPUCTAIUIOB U UX
UCHTU(UKAITHS.

10. BausHue BoABI, XOJIECTEpHHA W OCJIKOB Ha (pa30BBIC TMEPEXOIbI
dbochomunuIos.

11. ®usznuueckue CBOWCTBA HEMATUKOB U CMEKTHUKOB.

12. ®azoBoe mnomeaeHue cmeceit ¢docdonunuaoB. 3HaueHue (HpazoBoro
paszzeneHusi B OMOJIOTHYECKUX MeMOpaHax.

13. ®dusuyeckue CBONCTBA XOJINCTEPUKOB.

14, BnusgHMe AJIWHBI U KOJWYECTBA JBOMHBIX CBS3EH >KHMPHOKHUCIOTHBIX
OCTaTKOB Ha (pa30BbI€ MEepeX0abl PoCHOTUITUIOB.

15. BunusgnHue pa3BeTBICHUN B >KUPHOKUCIOTHBIX LEMSIX Ha (a3oBbie
nepexosl pochoaunuaos.

16. IIpupoaa MeKMOIEKYIIPHBIX B3AUMOCHCTBHUM B KUAKUX KPUCTAIIAX.

17. Bnusuaue nonos u pH cpesni Ha ha3oBsie nepexo bl PocHoTUunuIoB.

18. Hcmonp3oBaHME XKUAKUX KPUCTAIIIOB B OMOCEHCOPHBIX YCTPOMCTBAX.

19. TepmotponHoe noBeaeHue chUHroPpoCcHOoIUIUIOB.

20. Meroasl peructpaiuu ($Ha3oBbIX Nepexoa0B pochoaunuaos.

21. JIMOTpOmHBINA U TEPMOTPOIHBIN TOTUMOPHU3M JTUITHIOB.

22. 3HavyeHHWE CBOWCTB KOOIECPATUBHOCTH W JAJbHOMCUCTBUS KUIKUX
KPUCTAIZIOB B MEXaHMW3Max peleniuu. [ umoTre3a reHepaau3alid MeXaHW3Ma
perymsinun. JIumuHas TamsTh.

23. JKunkokpucramimdeckas CTpyKTypa GuOpUISPHBIX OCIIKOB.

24. T'OMEOBSI3KOCTHasl  aJanTaludsg ¥  BA3KOTPOMHAS  PEryJIsIus.

Kommencarms BA3KOCTH.



KpnTeme BBICTABJICHHUSA OLCHKHU CTYACHTY HA 3K3aMEHE

K sk3aMeHy HOIMyCKalOTCs CTYJEHTHI, BHIIIOJIHUBIINE MPOTpaMMy OOyUEHHUS

Mo JMCHUININHE, IIPOMCAINNEC BCC STAllbI TeKymefI aTTeCTalluu.

Ounenka TpedoBanusi K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM
«» CryneHT Ha oOcCyKJaeMble BOIIPOCHI JTa€T MPaBUIIbHBIC
OTBETHI, KOTOPbIE OTIMYAOTCS TIIyOMHOM M MOJTHOTOM
PacKpbITUS TEMBI, YMEET JI€1aTh BBIBO/BI U 0000IIEHMS,
JaBaTh APTYMEHTUPOBAHHBIE OTBETHI, KOTOPHIEC JTOTUYHBI
Y MTOCJIEJOBATEIIbHBI.
«“» CryzaeHT Ha oOcyX/IaeMble BOIPOCH JAET MPABUIIbHBIC
OTBETHI, KOTOpPbIE OTIMYAETCS TITyOMHOHM M MOJHOTOU
PACKpBITHS TEMBI, YMEET JeaTh BbIBOJIBI U 0000IICHHUS,
OJIHAKO JIONYCKAETCsl OAHY-/IBE OIIMOKH B OTBETAX.
«3» CryneHT Ha 00CyXJaeMble BOIIPOCHI JIA€T OTBETHI,
KOTOPBbIE HEJOCTATOYHO IIOJIHO €r0 pPacKpbIBaloOT,
OTCYTCTBYET  JIOTUYECKOE  IIOCTPOEHUE  OTBETA,
JIOIYCKAeT HECKOJBKO OLIMOOK.
«2» CryneHT Ha oOcCyXaaeMble BOIPOCHI J1a€T OTBETHI,
KOTOPBIE MOKAa3bIBAOT, UTO OH HE BJIAJECET MATEPUATIOM
TEMBI, HE MOYET JaBaThb apryMEHTUPOBAHHBIE OTBETHI,
JOIYCKAIOTCSA CEpPbE3HbIE OLIMOKA B COAEpPKAHUU
OTBETA.

OueHovHbIe cpeAcTBA AJsl TEKYyLIel aTTecTalun

Tekyias artectanus CTyI€HTOB MO JUCHUIUIMHE MPOBOJUTCS B COOTBETCTBUU

C JIOKQJIbHBIMU HOpMaTUBHBIMU akTamu JIBOY u sBisieTcst 06s13aTeIbHOM.
Tekymas arrectanus TpoBOAUTCS B (GoOpMe KOHTPOJIBHBIX MEPONPUSTHI

(pedepatsl, pe3cHTAaMH, TA0OpATOPHBIE Pa0OTHI, HTOTOBOE COOCCEIOBAHUE) 10
OIICHUBAHUIO (DAKTUYECKUX PE3yJTbTATOB OOYUCHHMsS CTYJCHTOB M OCYIIECTBIIACTCS
BEJIYIIUM TPEIOaBaTEIICM.

OObeKTaMu OTICHUBAHUS BBICTYTAIOT:

— yueOHas JUCHUIUIMHA (AaKTUBHOCTh Ha 3aHATHSIX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMAEMOCTh BCEX BUIOB 3aHATHN IO
aTTECTYEMOM JUCIUIUIMHE);

— CTCIICHb YCBOCHHUSA TCOPECTUUCCKUX 3HaHPII>'I;



— YPOBEHb OBJIJICHUS MPAKTUYECKUMU YMEHUSMHU U HABBIKAMH 110 BCEM BUAAM
yueOHOU padoThI;

— pe3yJbTaThl CAMOCTOSITEIbHON PaOOTHI.

CocraBnsercs KaJIGH,ZIapHBIfl IUIaH  KOHTPOJIbHBIX MepOHpI/ISITI/Iﬁ I10
JUCITHUITIINHC. OHGHKa IHoCccmacMoOCT, aKTUBHOCTHU 06yt1a101111/1xc;1 Ha 3aHATHAX,
CBOCBPCMCHHOCTDL BBIIIOJIHCHUSA PA3JIMYHBIX BHIOB SaI[aHI/Iﬁ BEAETCS HAa OCHOBE

KypHaja, KOTOPBIA BeAET MPErnoiaBaTellb B TeUEHUE yueOHOTO CeEMECTpa.

Kpurepuu onenku riaoccapus

Ouenka TpebdoBanus
1 6ann CooTBeTCTBUE TEPMUHOB TEME
2 banna MHOroacneKkTHOCTh MHTEPIPETalui TEPMUHOB U KOHKPETH3aLus UX TPAKTOBKH B
COOTBETCTBHH CO CTICHU(PHUKON M3ydeHHs JUCUUTLTUHEI uiu [TM
1 6ann I'paMOTHOCTB, OTCYTCTBHE TPaMMATHIECKUX OMIHOOK
1 6ann CootBercTBuE 0(hOpMIICHHS TPEOOBAHUSIM

«O1nuyHOY - 5 6aIoB
«Xoporioy» - 4 6annoB
«Y IOBIETBOPUTETHEHOY - 3 0aJIIOB

«HeynoBneTBoputeapsHO» - >3 OaIOB

Kpurepuu ouenku pedepara

Ouenka Oo0uue kpurepum (4 6aaa)
1 6ann CooTBeTCTBHE COAEPkKAHUS 3asIBICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYTIJICHHH
OT TEMBI
1 bann [locranoBka mpoOsIeMBl, KOPPEKTHOE H3JI0KEHHE CMBICIIAa OCHOBHBIX HayYHBIX

WO, HMX TEOpPeTHYECKOe OO0OCHOBaHME U OOBSCHEHHE, JIOTUYHOCTh H
MTOCJIEZI0BATENHHOCTD B M3JIOKEHUH MaTepraa

0,5 banna O0BEM HccIen0BaHHON JIMUTEPATYyphl, CIIOCOOHOCTh K PadoTe ¢ JUTEpaTypPHBIMU

HCTOYHUKAMHU
1 bann YMeHue u3BiaeKaTh HHPOPMANNIO, COOTBETCTBYIOIIYIO IIOCTABICHHON LIEIN

0,5 6anna [paBunbpHOCTH OopMIteHHs: cooTBeTcTBHE [IpaBuiam odopmieHus pedepara
CrpykrypHble kpuTepu# (3 0aana)

0,5 banna BBenenue: - Hanmuume OOOCHOBAaHUSI AaKTyallbHOCTH TEMBI, - TPHCYTCTBHE
cOpPMYJIMPOBAHHBIX 1IEJIM U 33724 pabOoThl; - HATMYUE KPATKOW XapaKTEPUCTHKU
[I€PBOMCTOYHHKOB.

2 banna OcHOBHast 4acTb: - CTPYKTYpHpOBaHHE MaTepuana Mo paszenam, naparpadam,

a03ar1am; - HaJJMYUe 3ar0JIOBKOB K YaCTSIM TEKCTA M X COOTBETCTBHE CO/ICPIKAHUIO;
- IpoOJIEMHOCTh ¥ Pa3HOCTOPOHHOCTh B M3JIOXKEHWH MaTepuana; - BHIICJICHHUE B




TEKCTE OCHOBHBIX MOHATHI M TEPMUHOB, UX TOJKOBAHHWE; - HANUYHE MIPUMEPOB,
WJUTIOCTPUPYIOIINX TEOPETHIECKHE TIOT0KESHHSL.
0,5 bannos 3aKirodeHue: - HaTMIrue BBIBOJIOB TI0 Pe3yNIbTaTaM aHalln3a, - BEIPAKEHHUE CBOETO
MHEHUS 110 IpodJIeMe.
Kputepun onennBanus 3amursl (3 6a1a)
1 bann 3HaHWe W3JIOKEHHOro B pedepaTe Marepuana, yMEHHE TpPaMOTHO U
apTyMEHTHUPOBAHO M3JIOKHUTH CYTh ITPOOIEMBI
0,5 6anna YmMmenne cBoboaHO OecenoBaTh, CIIOCOOHOCTH MOHATH CYTh 3aJaBaeMBIX 110 paboTe
BONPOCOB U CPOPMYITHUPOBATH TOUHBIC OTBETHI HA HUX
1 b6ann Hannune kauecTBEHHO BBHIMONHEHHOTO MPE3CHTALMOHHOTO MaTephaia Wid (u)
pa3gaToYHOTO, HE AyONUPYIOMIETO OCHOBHOW TEKCT 3allUTHOTO CIIOBa, a
SIBIITFOIIETOCS €T0 WILTIOCTPATUBHBIM (poHOM
0,5 banna 3ammTa B COOTBETCTBHH C YCTAHOBJICHHBIM BpeMeHeM (He MeHee7 MUHYT, He 0oJjiee
10 mMunHyT)

«O1immuHO» - 9-10 Gayu1oB

«Xoporoy - 7-8 6aioB

«Y 10BJIETBOPUTETBHOY - 5-6 O6aIIOB

«HeynoBneTBOpUTENBbHO» - >5 0aioB

TemaTuka 1200paTOpHBIX padoT

1. TlongpuzarmoHHass MUKPOCKOTIHS
2. HWccnenoBaHue TepMOJEHATYpaIK O€JIKa METO0M MUKPOKAIIOPUMETPHH
3. UccnenoBanue ¢a3oBbIX MEPEX0/I0B JIHUIHIOB
4. 3Hauenue KUAKOKPHUCTATINIMYCCKOTO COCTOAHMA B (bYHKLII/IOHI/IpOBaHI/II/I KHNBBIX
CHUCTEM
Kpurepuu onenku 1adopaTopHbix padboT
Ounenka TpebdoBanus
CTyIeHT BBIMOJIHAET J1a00paTOPHYIO pabOTy B MOJIHOM 00BEME C COOJIIOCHUEM

«5» HEOOXOAMMOI  IOCIIEOBATEILHOCTH  MPOBEACHUS HM3MEPEHHH, MPaBUIBHO
CaMOCTOSITEIBHO OINPEACNISET LeNlb paboThl. [ paMOTHO U JIOTHYHO ONHUCHIBAET XOJ
padoThI, IPaBUILHO (GOPMYJIUPYET BBIBOJIbI, TOYHO W aKKYPAaTHO BBITMIOIHIET BCE
3anKCcH, TaOJIUIIbI, PUCYHKH, YSPTEXKHU, Ipa KU, BEIYUCICHHS H T.I1.

«4» CTyzieHT BBINOJIHWI TPEOOBaHUS K OLEHKE «5» , HO OBLIO JOIYLICHO JBa - TPH
HemoueTa, He 6osiee OqHON HErpyOOl OIMMMOKH W OTHOTO HEJ0UYETA.

«3n CTyaeHT BBITIOIHAI paboTy HE IMOTHOCTHI0, HO 00bEM BBITIOJTHEHHOM YacTH TaKOB,
MO3BOJISIET CHeNaTh NPAaBUWIBHBIE BBIBOJBI, B XOJ€ pabOTHI JIOMYCTHI TPYOyro
omnoKy.

«2» CTyneHT BBIIOJIHWI pabOTy HE IOITHOCTHIO, OOBEM BEHITIOJIHEHHON YacTH HE
MO3BOJISICT CHEJIAaTh MPABUIBHBIC BBIBOJIBI; HE OINPE/IEISIET CAaMOCTOSTENIBHO 1IENb
paboTbl; B X0a€ paboTHI IoIycKaeT ABe u Oonee rpyoObie ommoOku. JlabopatopHas
paboTa He BBINIOJIHEHA.




