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1. HEJIM M1 3AJJAYY TUCHMUTIINHBI

IIporpamma  cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusmMu  DenepaabHOro
TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTrO cTaHaapra Bbicimiero odpazoanus (PI'OC BO) mo
HarpaBJjeHUI0 TOATOTOBKM OakanaBpoB 22.03.01 «MartepuajioBefeHrHe W TEXHOJOTHHU
MaTepUaI0oB» NPOPHIb NOArOTOBKH «MaTepuajioBeeHHe M TEXHOJOTHH HAHOMATEPHAIOB
U HAHOCHCTEM», PEKOMECHIALMAMH METOJUYECKOW KOMHCCHMM M HAKOIUICHHBIM OIIBITOM
IpenoiaBaHusl UCIUILTHH npoduis kadeapoir HaHoMaTepuaioB U HaHoTexHoJoruu PXTY um.
J.1. Menneneena.

[Iporpamma OTHOCHUTCSI K BapHaTHBHOM 4acTH y4yeOHOTo IUIaHa, K OJIOKY JUCHMIUIMH O
BBIOODY.

Lesab AMCUMIIMHBI - TPHOOPETEHNE 3HAHUM, YMEHUN U (OPMHUPOBAHUE KOMIIETCHIIUN B
00/1aCTH NPUMEHEHUs KpHUCTaIorpaduuecKkoro ammapara Ajs BBIABICHHUS U 3aJaHus CBS3U
MEXAY KPUCTAIIMYECKON CTPYKTYPOU, OpraHn3alued U XapaKTepUCTUKaMU HAHOMATEPUAIIOB.

3agaua qucHMIUIMHBI — QopMUpOBaHUE y O0ydaroIMXcs NPEACTABICHUN O CTPOCHHUU
UJCANBHBIX U pEAIbHbIX KPUCTANIOB, O3HAKOMJIEHUE C POJIbIO NPEACTABICHUI CUMMETPUHU B
XMMHA W MaTepHaIOBEICHUM, W3Y4YEHHE OCHOB KpUCTaJUIorpapuueckoro Qopmaansma,
U3y4eHHEe CIIOCOO0B OMHMCAHUS CTPOCHHUS UICATBHBIX M PEAIbHBIX KPUCTATMYECKUX CTPYKTYD C
NO3UIUN TEOPHUM CHMMETPHM, O3HAKOMJICHHE C OCHOBHBIMHM IIOJIOKCHHSMH TEOPHU
KPUCTAJUIOT€HE3UCHCA.

JqucuurmumHa  «OCHOBBI  KpHucTaliorpaguud B TEXHOJOTMM  HaHOMAaTEpHAJIOB)»
npenogaerca B 6 cemectpe. KOHTposb yclieBaeMOCTH CTYJEHTOB BEAETCS IO IPUHATON B
YHUBEPCUTETE PEUTUHTOBOW CHCTEME.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITIMHBI

Nzyuenune aucummnabl « OCHOBBI KPUCTAIUIOTpa(QHH B TEXHOJIOTHH HAHOMATEPUAJIOBY
MIpU TIOATOTOBKE OakanaBpoB mo HampasieHuio 22.03.01 «MartepuasioBe/ieHHe M TEXHOJIOTHH
MaTepuanoB» npoduns nmoaroroBku «MaTepuanoBegeHHe W TEXHOJOTHH HAHOMATEPHAJIOB
U HAHOCHUCTEeM» HalpaBjeHO Ha (OPMUPOBAHUE CIEAYIOMNX KOMIIETEHIUH:



Hpmbeccnona.nbnble KOMIICTCHIUH BBIMNYCKHUKOB U HHAUKATOPbI HX JOCTHKCHU A

3agaua O0beKkT nin 00J1aCTH Kon u HanmmeHoBaHue Ko u HaumeHOBaHue OcHoBanne (mpogeccuoHATbHBIN
npogeccuoHaIbLHOM 3HAHUSA npodeccuoHAIbLHOM HHIMKATOPA CTaHJAAPT, AHAJIN3 ONbITA)
AeTeJIbHOCTH KOMIIeTeHIIUH AOCTHKEHUSI O000méHHbIC TPYAOBbIE QPYHKIIUA
npogeccuoHaIbLHOM
KOMIIeTeHIIUH
Tun 3aga4y npogeccuoOHAIBLHOM 1eATEILHOCTH: HAYYHO-UCCIeA0BATEIbCKUM

- cOop ¥ aHaiu3 | - OCHOBHEIE tunsl | IIK-1 Criocoben [1K-1.1. 3naet ocnoBHble | [IpodeccronanbHblil cTaHAAPT
JAHHBIX 0 | HAHOMATEpHUaJIOB U | UCIIOJIb30BATh Ha THUIIbI METAJUINYECKUX, 26.006 «Cnenuanuct 1o pa3paboTke
CYIIECTBYIOIIMUX THIIAX | HAHOCHCTEM IPaKTUKE 3HaAHUS 00 HEMETAJUIMYECKUX U HAHOCTPYKTYPHUPOBAHHBIX
u Mapkax | HEOpraHM4eCKON OCHOBHBIX TUIIaX KOMITO3ULIMOHHBIX KOMIIO3UI[MOHHBIX MaTEPUAIOBy,
HaHOMAaTepHaoB u | (MeTaJIMyecKux U | METAJJIMYECKHUX, MaTEepUajIoB Pa3IM4YHOIO | YTBEP:KIECHHBIN MPUKa30M
HAHOCHCTEM, UX | HEMETAUINYECKUX ) U | HEMETAJUIMYECKUX U HA3HAYEHUS, O BIMSIHUU MuHucTepceTBa TpyAa U COLMAIBHON
CTPYKTYpE M CBOMCTBaxX | OPraHMYECKOM KOMITO3UI[MOHHBIX (aszoBoro u 3amuThl Poccniickon @enepanuu ot
IPUMEHUTEHHO K | (MOTUMEpPHBIX, MaTepHaOB pa3IMyHOro | cTpykKTypHOTro coctossaust | 08.09.2015 Ne 604H.
PELIEHUIO YIJEPOAHBIX)  MPUPOJBI, | HA3HAYEHUS, O BIMSIHUM | Ha CBOMCTBAa MarepuanoB | A: JlaDopaTopHo-aHaIUTHUECKOE
[IOCTaBIEHHBIX 3a7aud ¢ | TBEPABIE, XKuIKue, | GpasoBoro u COIIPOBOXKICHHE Pa3pabOTKu
UCIIONB30BaHUEM  0a3 | reraeoOpasHble, cTpykrypHoro cocrostausa | [IK-1.3. Brmageer HaHOCTPYKTYPUPOBAHHBIX
JAHHBIX U | @3pO30JIbHBIE,  BKJIIOYAs | HA CBOWMCTBA MaTEpUajoB | METOAAMM ITOMCKA U KOMIIO3UI[MOHHBIX MaTEpUaOB
JUTEpaTypPHBIX HaHOIUJICHKH u aHanu3a nadopmaruu 06 | (ypoBeHb KBaTHUKAIIU — 6)
HCTOYHUKOB; HAaHOCTPYKTYPUPOBAHHBIC OCHOBHBIX THUIIaX B: HayuHo-TexHuueckas pazpaboTka
— ydacTe B paboTe | HOKDBITHSI, MaTEepUajIoB U O BIUSHUU | U METOJAMYECKOE COIIPOBOXKIECHUE B
IPYNNBl  CHEMUATNCTOB | - METOIbI HCCIICIOBAHHH, ¢azoBoro u 00J1aCTH CO3AaHUs
npu BBINIOJHEHNH | UCTIBITAHUM, TUaTHOCTUKHU CTPYKTYpPHOTO COCTOSIHUSL | HAHOCTPYKTYPUPOBAHHBIX
SKCIIEPHMEHTOB, 1 KOHTPOJI KauecTBa Ha CBOMCTBAa MaTEPUAJIOB | KOMIIO3UIIMOHHBIX MaTEpUaOB
IPOBEIEHUIO pacyeToB | HAHOMATEePHaoB, (ypoBeHb kBanuduKaum — 6)
u  obOpaboTke  ux | MOMy(abpHUKaTOB, ITpodeccHoHaIbHBIN CTaHAAPT
pe3yJIbTaTOB Mo | 3arOTOBOK JIeTaJIeH U 40.104 «Crnernuanuct 1o u3MEPEHUI0
CO3/1aHHIO, U3JIeJMH Ha UX OCHOBE, napamMeTpoB U MOAM(UKALIUN
HCCII€I0BAHUIO u | TBEPAbIX, )XKHUIKHX, CBOWCTB HAHOMATEPHUAJIOB U

BBIOOPY

rejaeo0pa3HbIX U

HAHOCTPYKTYP», YTBEPKICHHBIN




HaHOMAaTEePHAJIOB u
HAaHOCHCTEM,  OIICHKE
OKCILTYyaTalluOHHBIX
XapaKTEPUCTHK C
TIOMOIIIBIO

KOMIUIEKCHOTO aHau3a
CTPYKTYpBl U (HU3UKO-
MEXaHUYECKUX,
KOPPO3HOHHBIX u
JIPYyTHUX CBOJCTB,
YCTOMYMBOCTH K
BHEITHUM
BO3JICHCTBUSM;
cOOp HAy4HO-
TEXHUYECKON
nH(popManuu 1o
TeMaTHKe
AKCIIEPUMEHTOB IS
COCTaBIJIEHUS 0030pOB,
OTYETOB U HAyUYHBIX
nyOnMKanui, ydacTie B
COCTaBJICHHH OTYETOB IO
BBITTIOJIHEHHOMY
3aJIaHUIO.

a’PO30JIbHBIX
HAaHOCHUCTEM, METO/bI
JMarHOCTHUKY Y aHaJIn3a
HAaHOJMCIEPCHBIX YaCTHULI,
HAHOIUICHOK U
HAaHOCHUCTEM.

nprKa3oM MUHHUCTEpPCTBA TPyAa U
COLIMAIbHOM 3aIuTEl Poccuiickoi
Oeneparun oT «7» ceHTI0pst 2015 1.
Ne 593H.

C: CoBepl1eHCTBOBaHUE TIPOLIECCOB
M3MEPEHU mapaMeTpoB U
MOIU(HUKAIIHA CBOMCTB
HaHOMAaTEPHAJIOB U HAHOCTPYKTYP
(ypoBeHb kBasupuKaum — 6)




- cOoop W aHamu3
JaHHBIX 0
CYILIECTBYIOIIUX THUMaxX
u MapKax
HaHOMAaTepHaJioB U
HaAHOCHUCTEM, ux
CTPYKTYpE M CBOMCTBAX
MMPUMCHUTCIILHO K
PpELICHHUIO
IIOCTAaBJICHHBIX 3a41a4 C
UCIIONIb30BaHWEM  0a3
JaHHBIX u
JIUTEPaTypPHBIX
UCTOYHUKOB;

—  yuwactue B pabote
TPyNIbl  CIEHUATNCTOB
npu BBITIOJIHEHUHN
JKCIIEPUMEHTOB,
MPOBEJCHUIO PacUYEeTOB
u 00paboTke ux
PE3YJILTATOB 10
CO3/IaHHUIO,
UCCIICIOBAaHHIO "
BEIOOPY
HAHOMAaTepPHAaJIOB u
HAHOCHCTEM,  OIICHKE
SKCILTYaTallTHOHHBIX
XapaKTEePUCTHK C
TTOMOIIIBIO

KOMIUIEKCHOTO aHaJIN3a
CTPYKTYpBl U (HU3UKO-
MEXaHUYECKHX,

KOPPO3HOHHBIX u

- OCHOBHBIE THUIIBI
HaHOMAaTepHalloB u
HAHOCHCTEM
HEOPraHWYeCKOM
(MeTaJmuYecKux u
HEMETAJUTHYECKHUX ) "
OpraHu4eCcKoOu
(MOTMMEpHBIX,
VIIEPOAHBIX)  TPUPOJIBL,
TBEp/bIE, KHUJKHUE,
rejaeoOpasHsIe,
a’po30JIbHbIE,  BKJIIOYas
HAHOTUICHKH "
HAaHOCTPYKTYPUPOBAaHHBIE
MTOKPBITHUS;

- IPOLIECChl  TIOJy4YeHUs,
o0paboTku u
MoauuKaIIu
HAaHOMATEPHAJIOB,
BKJTIOYast
HAaHOCTPYKTYpHBIC
IVICHKK W TOKPBITHUS,
noiypabpukaros,
3arOTOBOK  JeTajleldl U

U3JCIMM Ha UX OCHOBE, a
TaK)K€ TEXHOJIOTHYCCKHUE
MpOLECCHl €  y4aCTUEM
HAHOCTPYKTYpPHUPOBAHHBIX
cpen;

I1K-4 Cmocoben
MIPOTHO3UPOBATH BIIUSHHE
MUKPO- U HAHO-
MaciiTada Ha
MEXaHHUYECKUE,
busndeckue,
XUMHUYECKHE U IpyTUe
CBOMCTBA BEIIECTB U
MaTepuasoB

[1K-4.1. 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH U
MIPUMEPHI BIUSHUS
MHUKpO- U HAHO-
Macmirada Ha
MEXaHUYECKHeE,
¢buznyeckne, XuMHUIECKUE
U IpyTHE CBOMCTBA
BEIIECTB U MaTEPHUAJIOB

[1IK-4.2 Ymeer
MIPOrHO3UPOBATH BIHUSIHUE
MUKpO- U HAHO-
Maciiraba Ha
MEXaHHYECKUE,
buznIecKre, XUMUIECKHE
U Jpyrue CBOMCTBa
BELIECTB U MaTEepPHAaJIOB.

I1IK-4.3. Baageet
METOJIaMU OLIEHKH
BIIUSTHUSL MUKPO- ¥ HAHO-
Macimiraba Ha
MEXaHUYECKHE,
buznIecKre, XUMUICCKHE
U Jpyrue CBOMCTBA
BEIIECTB U MaTEPHUAJIOB

[IpodeccronanbHbIi cTaHgAPT
26.006 «Crienuanuct mo pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€pUAIIOB,
YTBEPKICHHBIN IIPUKA30M
MuHuCTEpCTBA TPYJa U COLUATIBHOU
3amuTsl Poccuiickon denepanuu ot
08.09.2015 Ne 604H.

A: JJabopaTtopHO-aHATTUTHYECKOE
COIIPOBOXKJCHHE Pa3pabOTKu
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTE€pUaIoB
(ypoBeHb kBas(puKaum — 6)

B: Hayuno-texHuueckas pa3paboTka
Y METOJMYECKOE COIIPOBOXKACHHUE B
00JIacTH CO3MaHus
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTE€pUanioB
(ypoBeHb kBasupukaum — 6)
[TpodeccuonabHBIN CTaHIAPT
40.104 «Cneuuanuct 1o U3MEPEHUIO
napaMeTpoB U MOAM(UKALUN
CBOMCTB HAHOMAaTEPHUAJIOB U
HaHOCTPYKTYP», YTBEPKIECHHBIN
nprKa3oM MUHHUCTEpPCTBA TPyAa U
COLIMAIbHOM 3aIuTEl Poccuiickoi
Oeneparun oT «7» ceHTI0pst 2015 1.
Ne 593H.

C: CoBepI1eHCTBOBaHUE TIPOLIECCOB
M3MEPEHU mapaMeTpoB U

Mo (HUKAIIHN CBOKCTB
HaHOMAaTEPHAJIOB U HAHOCTPYKTYP
(ypoBeHb kBasupuKaum — 6)




OpYTHUX CBOICTB, AHanus onbiTa

YCTOMYUBOCTH K

BHELIHUM

BO3JICHCTBUSAM;

cbop Hay4YHO-

TEXHUYECKON

uHpopManun 1o

TEMaTHUKe

IKCIIEPUMEHTOB U1

COCTaBJICHHS 0030pOB,

OTYETOB U  HAYUYHBIX

myOJIMKaIui, ydyacTue B

COCTaBJIEHUM  OTYETOB

o BBIITOJIHECHHOMY

3aJ1aHUIO.

- cOop ¥ aHaiU3 | - OCHOBHEIE tunsl | [IK-5 Crniocob6en ITIK-5.1 3naer ocHoBHBIE | [IpodeccnoHaNbHBIN CTaHIAPT
JAHHBIX 0 | HAHOMATEpHUAaJIOB U | IPUMEHATH HAaBBIKU THUIIBI HAHOMATEPHUAJIOB, 26.006 «Cnenuanuct 1o pa3paboTke
CYIICCTBYIOIUX THUIAX | HAHOCHUCTEM HCIIOJIb30BaHUs IIPOLIECCHI UX MOJYYEHHS] | HAHOCTPYKTYPHUPOBAHHBIX

u Mapkax | HEOpraHM4eCKON IPUHLIUIIOB U METOIUK Y METOJbI UCCIIENOBAHUM | KOMIIO3UIIMOHHBIX MaTepUaAJIOBY,
HaHOMAaTepHaoB u | (MeTaJIMyecKux U | KOMIUIEKCHBIX X QU3UKO-XUMUYECKUX | YTBEPKIECHHBIN MPUKa30M
HAHOCHCTEM, UX | HEMETAUINYECKUX ) U | HCCIIENOBaHUN CBONCTB MuHnucTepeTBa Tpyia U COLUAIBHOU
CTPYKTYpE M CBOMCTBaxX | OPraHMYECKOM HaHOMaTEPHAaJIOB U 3amuThl Poccuiickoit @epepannn ot
MIPUMEHUTETHLHO K | (HONUMEPHBIX, MPOIIECCOB UX 08.09.2015 Ne 604H.

pelIeHuto YIJIEPOJIHBIX)  TIPUPOIBI, | TOTyYEHHs], 00pabOTKH U A: JITabopaTopHO-aHATUTHIECKOE
IIOCTaBJICHHBIX 3a7a4 C | TBEpAbIC, KUJIKUE, | MOTM(pUKAIMHI COIIPOBOXKJCHHUE Pa3pabOTKU
UCIIONL30BaHUEM  0a3 | TeneodpasHble, HaHOCTPYKTYPUPOBAHHBIX

JAHHBIX U | @3pO30JIbHBIE,  BKJIIOYAs KOMIIO3UIIMOHHBIX MaTEpUaOB
JUTEPATYPHBIX HAHOIUICHKH u (ypoBeHb KBanu@uKauu — 6)
HMCTOYHHKOB; HAaHOCTPYKTYPUPOBAHHBIC B: HayuHo-TexHuueckas pazpaboTka
- y4qactre B paboTe | TOKPBITHS, 1 METOJMYCCKOE COIPOBOKICHUC B
IpynIbl  CICHUATHUCTOB | - IMPpONLECCChI MOJIy4CHMU, O6HaCTI/I CO3daHuA

pu BBINIOJIHEHUH | 00pabOTKH u HAHOCTPYKTYPUPOBAHHBIX
OKCHECPUMEHTOB, MO UKAIH KOMMNO3UIIMOHHBIX MaTECpHaIOB




IMMPOBCACHUIO PaACUYCTOB

u 00paboTke 170'¢
pe3yibTaroB 110
CO3JIaHMIO,
UCCIICIOBaHHIO "
BEIOOPY
HAaHOMAaTepPHAaJIOB u
HAaHOCHCTEM,  OIICHKE
SKCILTYaTallTHOHHBIX
XapaKTEPUCTHK C
MIOMOILBIO

KOMIUIEKCHOTO aHaJIN3a
CTPYKTYpBl U (HU3UKO-

MEXaHUYECKHX,
KOPPO3UOHHBIX u
JIPYTUX CBOCTB,
YCTOMYMBOCTH K
BHEITHUM
BO3JICHCTBUSM;

coop Hay4YHO-
TEXHUUYECKOU
uHpopmarun o
TEMaTUKe
AKCIEPUMEHTOB TUIst

COCTaBJIEHUSI 0030pOB,
OTYETOB M  HAyYHBIX
nyOnuKanui, ydacTue B
COCTaBJICHUH  OTYETOB
o BBITTOJTHEHHOMY
3a1aHUIO.

HaHOMaTepHUaJoB,
BKJIIOYas
HaHOCTPYKTYpHBIE
IJICHKA W TOKPBITHS,
noiypabpukaros,
3arOTOBOK  JeTajledl U
U37eIui Ha WX OCHOBE, a
TaKXX€ TEXHOJOTHYECKHE
MpoLecChl C  y4acTHEM
HAHOCTPYKTYpPHUPOBAHHBIX
cpex;

(ypoBeHb kBasupuKaum — 6)
[TpodeccuonabHBIN CTaHIAPT
40.104 «Cneunanuct 1o U3MEPEHUIO
napaMeTpoB U MOAM(UKALUN
CBOMCTB HAHOMAaTEPHUAJIOB U
HaHOCTPYKTYP», YTBEPKICHHBIN
nprKa3oM MUHHUCTEpPCTBA TPyAa U
COLIMAIbHOM 3amuTEl Poccuiickoi
Oeneparun oT «7» ceHTI0pst 2015 1.
Ne 593H.

C: CoBepl1eHCTBOBaHUE IIPOLIECCOB
M3MEPEHUI mapaMeTpoB U
MOIU(PHUKAIIHA CBOMCTB
HaHOMAaTEPHAJIOB U HAHOCTPYKTYP
(ypoBeHb kBasupuKaum — 6)
AHanus onsiTa




B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYarOIIUICs TOHKEH

3Hamy:

— DJIEMEHTHI TOYSYHOH M MPOCTPAHCTBEHHON CHMMETPHH, CIIOCOOBI MX MPEICTABICHUS U
0COOEHHOCTH B3aUMOJIENCTBUS,

— TPUHIUIB HHAWIUPOBAHUS Y3II0B, PAJOB M INIOCKOCTEH KPUCTAUTMUECKOIN PeIETKH;

— THUIIBI  TPOCTPAHCTBEHHBIX  PEHmIETOK,  CHOCOOBI  TOCTPOEHHS  TIpaduKOB
IPOCTPAHCTBEHHBIX T'PYIIIL;

— MEXaHU3MBbI POCTa KPUCTAIIOB, BKIIIOYast HAHOKPUCTAJLIBI,

— CBfI3b OOJHMKA KPHCTAJIOB C UX CTPYKTYpOod M CHOCOOBI YHpaBICHUS OOIHMKOM
KPHCTAJLIOB.

ymembw:

— HCIIOJIB30BaTh O0O3HAUEHUS MPOCTPAHCTBEHHBIX W TOYCUYHBIX TPYII CHMMETPHH,
CTPOUTH rpaduKH MPOCTPAHCTBEHHBIX U TOYCUHBIX TPYIIIT CHMMETPHUH;
— aHAIM3UPOBATh BO3MOXKHOCTH TIOJYYEHHs HAHOYACTHUI[ pa3IndHON (OpMBI, B
3aBUCUMOCTH OT CUMMETPUH KPUCTATMIECKOTO CTPOSHHUS MaTeprajia HaHOYACTHII,
— 3a7aBaTh TPEOOBaHHUS K yCJIOBHUSIM (OPMHPOBAHUSI HAHOUYACTHUI[ U HAHOMATEPUAJIOB,
JUTs 0OecriedeHus TpeOyEeMBbIX CTPYKTYPHBIX U (U3NYECKUX XapaKTEPUCTUK HAaHOMAaTepHaa;
é1a0emb:
- HABBIKAMU KPHUCTAIUIOTPaQUIECKOTO OMUCAHUS PEAThbHON CTPYKTYPhl KPUCTAILIOB;
— METOI0JIOTUYECKUMHU TIOJIX0/IaMU U HaBbIKAMU BBISIBJICHUS B3aUMOCBS3EH CTPYKTYPHI,
CBOMCTB U TEXHOJIOTHH MOJTYUYEHHUS KPUCTANTMYECKUX HAHOMATEPHAJIOB.

3. OFbEM JUCIHUAILIAHLI U BUJbl YYEBHOU PABOThHI

Beero Cemectp
Bun yueGHOM paboTh 6 cemecTp
3E Axan. 4. 3E Axan. 4.
OO01mast TpyA0eMKOCTh JUCIUTIIINHBI 4,0 144 4,0 144
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48 1,33 48
Jlexuu 0,89 32 0,89 32
[Tpaktuueckue 3ansaTus (I13) 0,44 16 0,44 16
JlabopaTtopusie padoTs (JIP) - - - -
CamocrosiTesbHasi padora 2,67 96 2,67 96
KoHTakTHasi camocTosATebHas paboTa 0,2 0,2
2,67 2,67
CaMocCTOATEIbHOE N3YUEHHE PA3ESIOB JUCLIUIIINHBI 95,8 95,8
Buasbl KOHTpOJIA:
3auem + + + +
KoHTakTHas paboTa — MpOMEKyTOUHAS ATTECTAIIHS - - - -
Bua uTOroBoro KOHTpoOJIf: 3auer
Beero Cemectp
Bun yuebHoii paboThl 6 cemecTp
3E Actp. 4. 3E Actp. 4.
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 108 4,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 1,33 36
Jlexuu 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,44 12 0,44 12
JlabopaTtopusie padoTs (JIP) - - - -
CamocTosiTesibHasi padoTa 2,67 72 2,67 72
KonTakTHas camocTosiTenibHas paboTa 2,67 0,15 2,67 0,15




CamocTosITeTbHOE U3YUEHHUE Pa3/iesOB JUCIUILINHBI | 71,85 ‘ | 71,85 ‘

Buabl KoHTpOJIA:

3auem + + + +
KoHnTakTHas paboTa — MPOMEKYTOYHAST ATTECTAIIHS - - - -
Buj1 H”TOrOBOro KOHTPOJIS: 3auer

4. COOJEPXKXAHUE JUCIHUIIVINHBI

4.1. Pa3zgeanl AMCHMIIIMHLI U BUABI 3aHATHI

AkazieM. yacoB
No Jlex- | Ipak. Jab. | Cam.
Pa3znen AucuunInHbI Bcero pabo- | pado-
n/n U 3aH.
ThI Ta
1L Pa3nea 1. OcHOBEI 46 10 4 ) 32
KpucTaIorpaguyeckoro popmaauzma
1.1 | OcHOBHBIE MOHATHSI KpUCTAILIIOrpaduu 10 2 - - 8
1.2 | IIpoennpoBaHue KpUCTAIIOB 18 2 - 12
1.3 | DieMeHThl MAKPOCUMMETPUU KPUCTAIIIOB 18 2 - 12
3 Paznen 2. MakpocummeTpus 46 10 6 ) 30
HAHOKPHCTAJLIOB
2.1 | ToueuHsle TPyNIbl CHMMETPUHI 16 4 2 - 10
2.2 | Kpucramiorpaguiyeckoe HHANIIMPOBAHHE 14 2 2 - 10
2.3 | Ilpocteie (hopMbl 16 4 2 - 10
3 Paznen 3. Kpucranaoxummus 42 12 6 ) 34
HAHOMATEPHAJIOB
3.1 | DnemMeHThl TPaHCISIUMOHHON CUMMETPHUH 12 2 2 - 8
3.2 | IIpocTpaHCTBEHHBIE TPYIIIBI CHMMETPUH 16 4 2 - 10
3.3 | OcHOBBI KpUCTAITIOXUMUH 11 3 - - 8
3.4 | Poct HAaHOKpUCTAIIJIOB 13 3 2 - 8
UTOro 144 32 16 - 96

4.2. Conep:xanue pa3/iei0B M CUUILITAHbBI

Paznen 1. OcHoBbI KpucTAIOrpaduueckoro popmaanzma

OcHoBHbIe MOHATHS KpUcTa/Liorpaduu. Ilpenmer u 3amaun kKpuctamwiorpadhuu Kak
HaykH, CyOquCIMIUTUHBI KpUucTaIIorpaduu u e€ cBsA3b ¢ APYyTUMU 00JaCTSIMU HAYYHOT'O 3HAHUS.
Uctopust pazButusi kpucramiorpadguu. CoBpeMEHHOE COCTOSIHHE, MPOOJIEMBI U MEPCIEKTUBBI
pa3BUTHs KpUCTayUiorpadguu U cMexHbIX quciuruiiH. Kpucramn u ero coiicTBa. 3HaueHUe U
3aaun Kprcraiorpaduu B IPUMEHEHUH K HayKaM O HaHOMaTepuallaX U HAaHOTEXHOJIOTHH.

IIpoennpoBaHue KPpUCTANJIOB. Buabl mpoeknuii, NCIONb3yeMble B KpucTaiorpaduu,
ux nocrpoenue. [IpermyIecTBa 1 HEAOCTATKH CIIOCOOOB MTPOCIIUPOBAHUSI.

JJleMeHTbI MaKpOCMMMeTpuM KpucTauioB. [loBopoTHbie ocu. OrpaHuyeHus Ha
BO3MOKHBIM TMOPSJAOK OCH B KpuUCTaule. 3€pKalibHble IUIOCKOCTH M LEHTP WHBEPCUH.
O6o3HaueHue 3meMeHTOB cumMeTpuu. CrnoxkHble ocu cummeTpun. OceBasi Teopema Diiepa.
Crioco0bI pesicTaBIeHUs] 1 0COOEHHOCTH B3aUMOICHCTBUSI CHMMETPUYECKUX ONEPaITUii.

Paznen 2. MakpocuMMeTpHUsi HAHOKPHCTAJJIOB

Toueunsle rpynnsl cuMMeTpuHd. BeiBog Toueunsix rpynn cummerpun. KoopanHatHele
cucTeMbl B Kpuctamuiorpaguu. Kateropum 1 CHHrOHMM KpPUCTAJUIOB. Y CTaHOBKAa KPHUCTAJUIOB.
OO6o3HaueHue TOUYEUHBIX Tpynn cuMMmeTpuu B cumBoiuke bpase, I»admnuca u I'epmana-
Morena.



Kpucrannorpadpuueckoe wunaunupoBanme. Muaekcer y3moB, péOep u rpaHeit
kpucrauioB. llapamerpsr Beiicca u  cumBonbsl  Mwuiepa. UeTBIpEXUHIEKCOBBIE  OCHU
reKcaroHaJbHOM CHUHTOHMM, MHJEKChl bpaBe; cuMBOJBbI pedep reKcaroHalbHBIX KpPHUCTAIIJIOB.
EnvHnuHas rpaHb B KpUCTaIaX pa3HbIX CUHIOHUI. 3aKOH 30H.

IIpoctbie popmbl. [TorsTre mpocTeix ¢popm kpuctamwios. [Ipocteie popMbl B Kiaccax ¢
€IMHUYHBIM HampasjieHueM. [IpocTsie popMbl B Kiaccax 6e3 eqUHUYHBIX HampaBieHUd. CBs3b
CUMMETPUH BHYTPEHHEro CTpoeHuss U (GOpMbl HaHOKpUCTAUIOB. KoMOMHaIMOHHBIE
MHOTOTpaHHHKH.

Paznen 3. Kpucranioxumusi HAHOMATEePUAJIOB

DJIeMeHThl TPAaHCASIMUOHHON cumMerpuu. Kpucramidueckas pemérka U THIBI
3JEMEHTapHbIX sueeK. [IpocTpaHCTBEHHBIE AJEMEHTHl CUMMETPHUH: BUHTOBBIE OCH, IJIOCKOCTH
CKOJIB3SIIIETO OTpakeHusl. B3auMoeicTBUE 3aKPBITHIX U OTKPBITHIX 3JIEMEHTOB CUMMETPHH.

IIpocTpancTBeHHbIe rpynnbl cuMMeTpun. O003HaYeHHE U BBIBOJ MMPOCTPAHCTBEHHBIX
rpynn cumMmerpun. [loctpoerne rpadukoB MpocTpaHCTBEHHBIX rpymil. CBs3b TPAHCISIIMOHHON
CUMMETpUHM  C  MakpocUMMeTpued  HaHOKpHCTaUIOB.  OcoOeHHOCTH  Mopdosoruu
HAaHOKPHUCTAJUIOB PA3IMYHBIX TPOCTPAHCTBEHHBIX TPYMII.

OcHoBbI KpHucTALIOXUMHH. KOOpAMHALIMOHHBIE YHCIIa, KOOPAUHALUOHHBIE MOJIUAAPHI,
9uclio (OPMYIBHBIX €IUHUIL. THUIBI XUMUYECKOW CBS3M B KpucTaiax. [LnoTHeimue mapossie
YIAKOBKM B KpucTauiax. M30CTpyKTypHOCTb, W30THUMNHUS, reTepoThnus. OCHOBHBIE KAaTETOPUH
KPUCTAJUIOXUMUHU.

Poct HanokpucTaioB. [IpuunHbEl U ycloBUs 00pa3oBaHUS KPUCTALIOB. MeXaHH3MBbI
pocra kpuctauioB. @DakTopel, BIHUAIOIMHAE HA OOMMK KpHUCTALIOB. Mopdomorudeckue
OCOOCHHOCTH pEaJbHBIX KPUCTAJJIOB: CKYJBITypa TIpaHed Kpucrtaiia, Qopmbl pocra
KPUCTAJUIOB, CPOCTKU KPUCTAILIOB, CHMMETPHUS IBOMHUKOB. METO/Ibl BbIpAIIMBAHUS KPUCTAIIIOB
1 0COOEHHOCTH (HOPMHUPOBAHUS HAHOKPUCTAJIIOB.

5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM
OCBOEHMSA JIMCIIAITJIMHbI

B pe3yabTaTe OCBOCHUA TUCHMUIIVIMHBI CTYACHT

JMOJIKEH: Paznen 1 | Pa3nen 2 | Pasgen 3

3HaTh:

— DJJIEMEHThl TOYEYHOW UM  MPOCTPAHCTBEHHOU
1 |cummerpum, cmocoObl WX  HPEACTaBICHHS | + + +
0COOEHHOCTH B3aUMOIENCTBHS,

5 |~ TIPMHUMIBI  MHAWIMPOBAHUS  Y37OB, PANOB M
IIJIOCKOCTEW KPUCTALUIMYECKON PEIIETKH;

3 |~ THOBI  TPOCTPAHCTBEHHBIX pPemETOK, CrnocoObI
MOCTPOCHHUS rpa)KOB MPOCTPAHCTBEHHBIX MPYII;

4 — MCXAaHU3MBI pocTta KpuCTaJljIoB, BKJIIO4Yas
HAaHOKPHCTAJIJIBI,

— CBs3p OOJHMKA KPHUCTAUIOB C HMX CTPYKTYpOH H
croco0bl yIpaBIeHHs 00JIUKOM KPUCTAJLIOB.

YmMmerTn:

— HCIOJb30BaTh 0003HAUEHHUS MPOCTPAHCTBEHHBIX U
6 |TOYEYHBIX TPYNI CUMMETPUH, CTPOUTH TpaduKu + + +
IIPOCTPAHCTBECHHBIX M TOUYCYHLIX I'PYNIl CHMMETPHH,




— aHAJIM3UPOBATh BO3MOKHOCTH MOJTyYEHUS
HAHOYACTHI[ Pa3IMYHONU (OPMBI, B 3aBUCUMOCTH OT
CUMMETPUN KPUCTAJUIMYECKOrO0 CTPOCHMS MaTepuaia
HAHOYACTHILI,

— 3agaBaTh TPeOOBaHUS K YCIOBUSAM (OPMHPOBAHUS
HAHOYACTUI] M HAHOMAaTEpHANOB, JUII OOECIeYEeHUs
] TpeOyeMBbIX CTPYKTYPHBIX u du3nueckux
XapaKTEepPUCTHK HAaHOMAaTepHaa;

Baanern:

g |- HaBbIKaMu KpUCTAIOrpapuyeckoro  OMMCaHus
peaJIbHOM CTPYKTYpbI KPUCTAJLJIOB;

— MCTOAJOJOI'MYECCKHMHU IIOAXOAaMHU U HaBbIKaMH
BBIABJIICHUSA B3aUMOCBS3€Ml CTPYKTYpbI, CBOWMCTB |
TEXHOJIOTUHU MOJIYyUYCHH A KPpUCTATNINICCKUX
HAaHOMATEPHAJIOB.

10

Koa v nanmenoBanue IIK

— IIK-1 CnocoGeH wucmonb30BaTh Ha MPAKTHUKE
3HaHUS 00 OCHOBHBIX THINAX METATMYECKHUX,
11 |HeMeTanmnu4eckMXx W KOMITO3UIIMOHHBIX MAaTEepPHAIOB + + +
pa3IMYHOTO HA3HAYEHWs, O BIUSHUH (Aa30BOTO U
CTPYKTYPHOTO COCTOSTHHSI HA CBOMCTBAa MaTepHaJIOB

— TIK-4 CnocoGeH nporao3upoBaTh BIUSIHUE MUKPO-
|p |W HaHO- Macmrtaba Ha MeXaHudeckue, (Qu3ndecKue,

XMMHYECKHEe W JpyrHe CBOICTBAa BEMIECTB U " " "
MaTepHaJioB
- IIK-5 Criocoben IPUMEHSITD HaBBIKU

|3 |HMCTIOMb30BAHMS NPUHIMTIOB 1 METOJMK KOMILIEKCHBIX n N n

UCCIICIOBAaHU HAHOMATEPHalOB U IMPOILIECCOB UX
noJTydeHusi, 00pabOTKH ¥ MouuKamum

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUSA

6.1. [IpakTnyeckue 3aHATHS

VY4eOHBIM MIAaHOM TOATOTOBKHM OakanaBpoB mo HampasieHuro 22.03.01 mpemycmMoTpeHo
MIPOBEJICHUE MPAKTUYECKUX 3aHATHH Mo AucuuinHe « OCHOBBI KpUCTAIIOrpa@uu B TEXHOJIOTUN
HaHOMaTepHuasioB» B o0beme 16 gacoB (0,44 3au. en.). [IpakTrueckue 3aHATUS TPOBOASTCS TMOJ
PYKOBOJICTBOM TMPEMOJABaTEeNIi W HANpPaBIEHbl Ha YIIIyOJICHHE TEOPETHUECKUX 3HAHUU W
NpHOOpETEHUE HABBIKOB MIPUMEHEHHS TEOPETUIECKUX 3HAHUN B IPAKTHUECKOH padorTe.

[IpuMepHBIe TEMbI IPAKTUYECKUX 3AHATUHI 10 JUCLUIIIINHE

Ne /it Ne pasnena TeMbl MpaKTUYECKUX 3aHITUI Yacer
JUCIUIIMHBI
1 1 [IpoenupoBanye KPUCTAILIOB 2
2 1 DJIEMEHTHI MAKPOCUMMETPUH KPUCTAIIIIOB 2
3 2 ToueuyHble IpynIbl CHMMETPUH 2
4 2 Kpucranmnorpadudeckoe HHANITUPOBAHNE 2




[IpocTeie popmel

DJIEMEHTHI TPAHCISIIMOHHOW CUMMETPUH

[IpocTpaHCTBEHHBIE IPYIIIBI CHMMETPUU

0 (J|(N|n
W (W |W (b
N[N

Poct HaHOKpHUCTAIIIIOB

6.2. JlabopaTopHble 3aHATHUSA
JlaGopaTopHble 3aHATHUS 110 AUCLUILINHE HE MPETyCMOTPEHBI.

7. CAMOCTOSATEJIbBHASA PABOTA

VYyebHoli mnporpamMmmoit auctMIUIMHBL «OCHOBBI KpUCTaUIOrpaduul B TEXHOJIOTHH
HaHOMaTEPHAIOBY» MPEAYCMOTPEHA CaMOCTOsATEIbHAs paboTa oOydatorierocs B oo0beme 60 gacos
(1,67 3au. en.). CamocrosTenbHass paboTa MPOBOAUTCS C IIENbIO YIUIYONIGHUS 3HAHHUN I10
JTUCITUTLIIMHE U TIPEyCMaTPHBACT:

—  peryJisipHylo IpopaboTKy MPOHAEHHOIO Ha MPaKTHUECKUX 3aHATUAX y4eOHOro MaTepHuana;

— TMOATOTOBKY K KOHTPOJIBHBIM pab0oTaM M0 MaTepualy TUCLUILINHBI;

— O3HAaKOMJIGHHE U MpOpabdOTKYy PEKOMEHJOBAaHHON JHTEpaTyphl, paboOTy C D3JIEKTPOHHO-
OMONIMOTEYHBIMU CHCTEMaMHM, BKIIIOYas MEPeBOAbl IMyOJIMKALMP W3 Hay4dHBIX >KYypHAJOB,
mUTHpyeMBbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHHE OTPACIIEBBIX BHICTABOK, CEMUHAPOB U KOH(EPEHIINIA;

— yuacrue B cemuHapax PXTY um. /[.1. MenaeneeBa 1o TeMaTuke NTUCHUILUIAHBIL.

8. IPUMEPBI OHEHOYHbIX CPEACTB J1JIsA KOHTPOJISA OCBOEHUSA
JANCHUITINHBI

8.1. IIpumepHasi TeMaTuKa pedepaTHBHO-AaHAIUTHYECKOH PadoThI

[IporpaMMoii ~ AMCUMIUIUHBI ~NPEAYCMOTPEHO  BBIIIOJIHEHHWE JBYX pedepaTuBHO-
aHATUTHYECKUX paboT. MakcumalibHas OIlEHKa 3a KaKAblil pedepaT cocrapiuser 20 6aios.

IIpumepHasi TeMaTuKa pepepaTUBHO-AHAJINTHYECKOI padoThl Nel:

1. Tpenmer u 3agaun KpUcTaJUIOTpapuu KaK HAyKH.

2. CyOnucuumuvHbl KpucTtajuiorpaguu u e€ cBsi3b C JAPYTUMHU OOJACTSIMH HAYYHOTO
3HaHMUSL.

3. Hcropus pa3BuTus Kpucramiorpadumu.

4. CoBpeMeHHOE COCTOSIHHE, TPOOJIEMBbI ¥ TIEPCIEKTHBBI PA3BUTUS KpUcCTaJuIorpaduu u
CMEXHBIX TUCIUIUINH.

5. Kpucramn u ero cBoiicTaa.

6. 3HadeHMe U 33Ja4d Kpuctamuiorpaduu B MIPUMEHEHUH K HayKaM O HaHOMaTepuaiax
Y HAHOTEXHOJIOTHH.

7. Teopus rpynm u pu3uka;

8. 2. Ilposnenue npunuuna Kropu-Heiimana B npupojie 1 MUHEpAJIOTUN;

9. Bwuapl mpoekIuii, HCTIOJb3yeMbIe B KpUCTaLIOrpaduu, X MOCTPOCHHE.

10. Dnementsl u omnepanuu cuMMmeTpur. (OOO3HAYEHHE HIIEMEHTOB CHMMETPHHU.
CniocoObI IpeACTaBICHUSI CHMMETPUICCKUX OTICPAIIA.

11. B3aumopeiicTBrE 31€MEHTOB CHMMETPHH; OCEBasi TeopeMa Diliepa.

12. OGo3HaueHHEe TOYEYHBIX TPYNN CUMMETpuu B cuMmBoiuke bpase, lIsudrnuca u
I'epmana-Morena.

13. JIByMepHBIEC CETKH;

14. Kpucramiorpadus u opHaMeHTaIbHOE HCKYCCTBO;




15. CkanspHble, BEKTOPHbIE U TEH30PHBIE CBOMCTBA.

16. CBsi3b ONTUYECKHX, OHJIEKTPUUYECKUX U MATHUTHBIX CBOWCTB CO CTPYKTYpOMl
KpHUCTaJLIa;

17. CBA3p MEXaHUYECKUX CBOMCTB MaTepuaia C TUIIOM €r0 KPUCTAJUIMUECKOHN pEIIETKHY;

18. OnTuyeckue CBOWCTBA KPUCTAIIOB;

19. IIbe3zonnexTpudeckuit 3QexT;

20. CernerosnekTpudeckuid 3pPexT;

21. Kpucramnnueckas CTpyKTypa U MarHeTU3M;

22. OcHOBHBIE CBOMCTBAa aMOP(HBIX TEI;

23. TIpobGyiembl COBpEMEHHOM KpucTaLiorpaduu;

IIpumepHasi TeMaTuKa pepepaTUBHO-AHAJINTHYECKOI padoThl Ne2:

1. KoopaunatHble cucteMsl B Kpuctauiorpaduu. Kareropun u CHHIOHUHM KPHCTAJLJIOB.
YcraHoBKa KpUCTAILIIOB.

2. IIpoctbie popMBI 1 KOMOMHAIIMH IPOCTHIX (HOPM.
IIpocTpancTBeHHas pemi€Tka, suekiku bpase.
B3aumonelicTBue 3aKpBITHIX U OTKPBITBIX 3JIEMEHTOB CUMMETPHHU.
[InoTHelIIME IapOBbIE YIIAKOBKHU B KPUCTAJIAX.
N30cTpyKTYpHOCTD, U30TUIINS, TE€TEPOTUIIHS.
MopdoTtponusi, momuMoppu3M, MOTUTHITHS, H30MOPPHU3M.
JleeKThl KpucTaTuIMYeCKON CTPYKTYPBI,

9. MeTtoabl uccIe0BaHUS CTPYKTYPhI KPUCTAIIIIOB.

10. dudpakinoHHbIE U CTIEKTPOCKOMMYECKHE METOBI B MPHIIOKEHUH K HUCCIICIOBAHUIO
HaHOMAaTEPHUAJIOB.

11. ®opma HaHOKPUCTAJUIOB KaK CIEACTBUE UX KPUCTAININYECKOU CTPYKTYD;

12. OCHOBHBIE JIEMEHTHI POCTA KPUCTAILIIOB.

13. Kpucramiorenesuc MUHEpAJIOB;

14. Tlpu4uHBI U yCIOBHS 00pa30BaHUs KPUCTAIIIIOB.

15. MexaHu3MBbl pocTa KpUCTAIOB. DaKTOPHI, BIUSAIONINE Ha OOJIMK KPUCTAILIOB.

16. Mopdomornueckiue OCOOCHHOCTH pPEATbHBIX KPHUCTAJJIOB: CKYJBINTYpa TpaHei
KpHUcTamia, GOpMbI pOCTa KPUCTAIUIOB, CPOCTKH KPUCTAIUIOB, CHMMETPHS IBOIHHUKOB.

17. CrocoObl BbIpallliBaHWs KPHUCTAUIOB W YIpPaBJIEHUS MX BHEIIHUM OOJMKOM B
IPUJIOKEHNU K HAaHOMAaTepHasiaMm.

18. BreipammBanue KpUCTAILUIOB U3 BOJHBIX PACTBOPOB;

19. I'maporepManbHOE BbIpallliBaHUE KPUCTAILIIOB;

20. Kpucrannuzanus u3 paciasa, meton Kuponyioca;

21. BelpamuBaHue KpUCTaLIOB 10 MeToty YoXpaiabCKoro;

22. BeIpanmBanue KpUCTaLIOB METO10M BepHeis

23. Kpucramnorpadus yriaepoaHblx HAHOCTPYKTYP.

PN W

8.2. Ilpumepbl KOHTPOJIBHBIX BONPOCOB /UIA TeKYILIero KOHTPOJISI OCBOCHHS
AUCHMILTUHBI

N3ydyenne matepuana KaxIoro paszejia JAUCLUUIUIMHBI 3aKaHYMBAETCSI KOHTPOJEM €ro
OCBOCHMs B (popMe KOHTPOJIBHOM paboOThl. Pe3ynbTaThl BBINOJHEHHS KOHTPOJBHBIX paldoT
OLICHUBAIOTCS. B COOTBETCTBUM C NPUHATOM B YHUBEPCUTETE PEUTUHIOBOM CUCTEMOW OLICHKHU
3HaHWI. MakcuMaibHas OlleHKa KOHTPOJIbHOM paboThl cocTapisgeT 20 6amios.

Pazgen 1. IlpuMepbl BONPOCOB K KOHTPOJILHOW padore Ne 1. MakcumajbHasi OlleHKAa —
20 6ans10B. KonTposbHas padora conep:kuT S BONPoOCoB, 10 4 0aj11a 3a BONpoc.
Bomnpoc 1.1.

1. B coepy ¢ HaHecéHHOHN ceTKOH cepudyecKrX KOOpAMHAT BIUCAH OKTadp Tak,
YTO OJIHA €r0 BEpIlMHA COBMELIEHA C CEBEPHBIM IOJIIOCOM, a Apyras HaXOAWUTCS Ha HYJIEBOM
mepuanane. OnpenenuTs chepruuecKkue KOOPAMHATHI BEPIIUH.



2. B cdepy ¢ HaHecEHHOU ceTKOW ChEeprUIecKUX KOOPIWHAT BIHCAH MPaBUILHBIA
BOCBMHUYTOJIbHUK TaK, YTO OJHA €r0 BEpIIMHA COBMEUIEHA C CEBEPHBIM IOJKOCOM, a Apyras
HAXOAUTCS Ha HyJIeBOM Mepuanane. Onpenenuts chepuueckre KOOpIuHAThI BEPIIHH.

3. B cdepy ¢ HanecEHHOI ceTKOH chepruecKuX KOOpAUHAT BIHCAHA MATUYTOJIbHAS
ounupamuia Tak, YTo OJHA €€ BepIlMHA COBMEIIIEHA C CEBEPHBIM MOJIOCOM, a Jpyras HaXOIUTCS
Ha HyJIeBOM Mepuanane. Onpenenuts cepruueckue KOOpIUHATH BEPIIUH.

4. B cdepy ¢ Hanec€HHOUM ceTKON chepUYeCKUX KOOpPIAWMHAT BIIMCAHA NMpaBUIIbHAS
YETBIPEXYTOJIbHAs MPU3Ma TaK, YTO JBYI'PAHHBIE YIJIbI MEXKIY SKBATOPUAIBHOM IUIOCKOCTBIO U
OOKOBBIMHU TpaHsMU paBHBl 90 °, a 0lHAa W3 BEPIIMH JIKUT HA HYJIEBOM MEpPHAMAHE HMEET
mmpoty 80 °. OnpenenuTs chepruueckne KOOpIUHATHI BEPIIUH.

5. B cdepy ¢ HaHecEHHOM ceTKOW ChEeprUUecKUX KOOPIWHAT BIHCAH MPaBUILHBIA
LIECTUYTOJIBHUK TaK, YTO OJIHA €r0 BEPIIMHA COBMEIIEHA C CEBEPHBIM IIOJIOCOM, a Apyras
HaXOAUTCS Ha HyJIeBOM Mepuaunane. Onpenenuts chepuieckre KOOpIuHAThI BEPILIHH.

Bonpoc 1.2.

1. OnpenenuTh 3I€MEHTBI M ONEpPAlUd CHUMMETPUM MOJEKYJIbl 71-KCHJIOJA. ATOMaMu
BOJIOPOJIa IpeHeOpeYb.

2. Omnpenenuth 3JIEMEHTHl W ONEPALMH CHUMMETPHM MOJEKYJIbl M-KCHIIONA. ATOMaMu
BOJIOPOJIa IpeHeOpeYb.

3. OmnpenenuTs 3JIEMEHTHI U Ollepallii CHMMETPUH MOJIEKYJIbl OeH3071a.

4. OnpenenuTb BJIEMEHTHI M ONEpPallMd CHUMMETPUM  MOJIEKYJBI  TepedTaieBoi
(1,4-6eH30m1KapOOHOBOM) KHCIIOTHI.

5. OnpenenuTb 3JIEMEHTHl M ONEpPalUd CHUMMETPUU MOJIEKYJbl I-aMHUHOOEH30MHOM
KucnoThl. OpueHTupyiTe (yHKUMOHAIBHBIE TPYIIbBI TaK, YTOOBI CHUMMETpHs OblLia
MaKCHMaJIbHOM.

Bomnpoc 1.3.
1. IlepeuncinuTh 3I€EMEHTHl CHMMETPUH TETPASPA.
[lepeunciuTh 31€EMEHTH CHMMETPHH OKTa3Ipa.
[lepeuncanThb JIEMEHTHI CHMMETPUH KyOa.
[lepeunciuTh 31€MEHTHI CUMMETPUHN TPUTOHAIIBHOW MTPU3MBI.
IlepeuncnuThb 31€MEHTH CHMMETPHUH TETParoHaJbHOM MPU3MBI.

Nk WD

Bonpoc 1.4.
—1 o

1. 3amucare MaTpHIly IpeoOpa3oBaHus 3., B KPUCTALIOrpa(UIeCKol CHCTEME KOOPIMHAT.
Kakue KoopAMHATHI MOYYHUT TOYKA ¢ KOOPAMHATAMU X, Y, Z TIOCIIE IeUCTBUS TPeoOpa3oBaHus?

2. 3anucath MaTpuly npeoOpa3oBaHus 2, B KPUCTALIOrPaQUIECKOH CHCTEME KOOPIMHAT.
Kakne koopaMHATHI IOJIYYUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?

3. 3amucaTth MaTpUIly MpeoOpa3oBaHus m, B KpUcCTaIorpaduueckoit cucreMe KOOpAMHAT.
Kakne koopaMHATHI IOJIYYUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?

4. 3amucath MaTpUIly MpeoOdpa3oBaHus 2, B KpHUCTaLIOTpadUUIecKol cucTeMe KOOpIUHAT.
Kakne koopaMHATHI IOJIYYUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?

5. 3anucars Marpuily nmpeobpasosanus 4-1 B kpucTaiorpaguuecKol CHCTEME KOOPIUHAT.
Kakne koopaMHATHI IOJIYIUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?

Bonpoc 1.5.

1. Kakyro cuMMeTpHUUecKyto orepaiiyio OTpakaeT ClaeAyoIias MaTpuIia mpeoopa3oBaHus
KOOPJIMHATHOM CHUCTEMBI (T0Ka3aTh Ha cxeme)?

100
0 1 0
0 0 1

2. Kakyro cuMMeTpHUYecKyro orepariydio OTpakaeT CleAyromias MaTpuIia mpeoopa3oBaHus
KOOPJIMHATHOM CHUCTEMBI (TI0Ka3aTh Ha cxeme)?



010
1 00
00 1

3. Kakyro cHMMeTpHUYECKYIO OnepaIiio OTpakaeT CIeayIoIas MaTpuiia mpeoOpa3oBaHms
KOOPJIMHATHOM CHUCTEMBI (T0Ka3aTh Ha cxeme)?

0 0 1
1 0 0
010

4. Kakyro CHMMETPUYECKYIO ONIEpallI0 OTpaXxaeT CIAeAyIolIas MaTpuiia mpeoopa3oBaHus
KOOPJIMHATHOW CHCTEMHI (TT0Ka3aTh Ha cxeme)?

0 0 1
1 0 0
0T 0

Pazgen 2. IlpuMepbl BONPOCOB K KOHTPOJILHOW padore Ne 1. MakcumajbHasi OlleHKA —
20 6an10B. KonTpoabHas padora conep:kuT S BONpPocoB, 1o 4 0aj1a 3a BONpoc.
Bomnpoc 2.1.

——1
1. Jlo6aBuTh omepamuio cummerpur Kk {e, m, 3!, 371, & "...} Tak, 4TOGBI mOMyYHIACH

rpymnma.
2. Jlo6aBuTh onepanuio cummerpuu  { 3!, 371...} Tak, yTo6BI MoMyuMnack Tpymma.
3. JI06aBUTH onepanuio CUMMETpHH K {e, 2, 3!, 371, 61 ...} Tak, uTo6bI momyuuacs rpymnmna.
4. J1o6aBHUTH ONEpalUIo CHMMETPHH K {e, 4!, 471, ...} Tak, yT0OBI MoMyuMIach Tpymma.

5. JloGaBUTH omepanuio CHMMETPHH K {€, 2z, Mz, ...} TaK, YTOOBI MOIy4HIach IpymnIa.

Bonpoc 2.2.

1. BeiBecTn ToueuHble TPyNIBl CUMMETPHHM, 3alMCaTh UX CHMBOJIBI, B35B B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEN BTOPOTO MOPsAKA, IEPECEKAIONINXCS O yriaoM 15°.

2. BeiBecTH TOuY€YHBIE TPYIIBl CUMMETPUH, 3alHCaTh UX CHUMBOJBI, B3SB B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEH BTOPOTo MOPsAKA, IepeceKaronxcs noja yriaom 20°.

3. BeiBecTH TOYEUHBIE I'PYIIBl CUMMETPHHM, 3alMCaTh UX CHMBOJIBL, B35B B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEN BTOPOTo MOpPsAKaA, Iepecekaronuxcs noa yriaom 10°.

4. BpiBecTH TOUYEYHBbIE TPYIIBl CUMMETPUH, 3alHCaTh UX CHUMBOJBI, B3SB B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEN BTOPOTO MOPsAKA, IepeceKaronuxcs moja yriaom 18°.

5. BeiBecTH TOYEUHBIE I'PYIIBl CUMMETPHHM, 3allMCaThb UX CHMBOJIBL, B35B B KauyeCTBE
reHepaTopa OTPaKEHUE B 3€pKajIbHBIX, IepeceKatonuxcs noa yriaom 30°.

Bonpoc 2.3.

1. 3aman y3noBoil psa [310]. 3amucaTe WHIEKCHI HECKOJBKHX Y3JI0B, JEXKalIUX Ha
NapajuIeJIbHOM Y3JI0BOM sy, mpoxoasiieM uepes y3ein [[100]].

2. HaiiTu MHAEKCHI y3JI0BOTO psifa, mpoxoasamero yepes y3iasl [[251]] u [[031]].

3. HaiiTu MHIEKCHl y3JI0B KPUCTAUIMYECKOH pemérku, nexammx B miaockoctu (110),
MPOXO/ISIICH Yepe3 Hayaao KOOPAUHAT.

4. HaiiTu uHAECKCHI MIIOCKOCTH, Tpoxoasien uyepe3 y3isl [[011]], [[320]], [[302]].

5. HaiiTi HHIEKCHI Y3JI0BOTO psjia, Mpoxoasiiero uepes y3isl [[231]] u [[011]].

Bomnpoc 2.4.
1. BriBectu o0mryto poctyio ¢popmy B rpytre C;.
2. BriBectu obmryto mpoctyto Gpopmy B rpymme Cs.
3. BeiBectu o6myto mpoctyo ¢opmy B rpymnme Cay.
4. BriBectu obmryto poctyto Gpopmy B rpynme Doy,



5. BeiBecTu o0mryro npoctyio hopmy B rpymme Doq.

Bomnpoc 2.5.

1. Onpenenute  CUMMETPHIO  MHOTOTPaHHMKA,  OOpa3OBaHHOrO  KOMOWHamuein
POMOMUYECKONW MpU3MBI, TU3/pa U MOHO31pa. HaHOUacCTHLIBI KaKuX MaTepHaloB MOTYT HUMETb
Takyro Gopmy?

2. Onpenenute  CHMMETPHIO  MHOTOTpAaHHHMKA,  OOpa30BaHHOTO  KOMOWHAaIuei
POMOHMUECKON MpHU3MBI U pOMOMYECKOro TeTpadapa. HaHouyacTHIbl KakMX MaTepHajoB MOTYT
UMETh Takyio ¢hopmy?

3. Onpenenute  CUMMETPHIO  MHOTOTPaHHUKA,  OOpa3OBaHHOTO  KOMOWHamuein
JTUTETPArOHAIBbHOM MPU3MBI, ABYX IUTETPArOHAIBHBIX NMHpaMHJ M MOHO31pa. HaHouacTuiibl
KaKMX MaTepuaioB MOTYT UMETh TaKkyio ¢popmy?

4. Onpenenute  CHUMMETPHIO  MHOTOTPpAaHHHMKA, OOpa30BaHHOTO  KOMOWHAaIuei
JUTETPAroHAIbHOM MPU3MbI U TETPAaroHAJLHOrO TeTpadpa. HaHOYacTUIBI KaKuX MaTepHajoB
MOTYT UMETh TaKkyo (popmy?

5. Onpenenute  CUMMETPHIO  MHOTOTPaHHUKA,  OOpa3oBaHHOTO  KOMOWHamuein
TPUTOHANBHOM NpHU3MbI U pomO03apa. HaHOUacTUIbl KaKMX MaTepualoB MOTYT UMETh TaKylO

dopmy?

Paznen 3. Ilpumepsl BONpocoB K KOHTPOJILHOI padote Ne 1. MakcuMajbHAasi OLEHKA —
20 0a/u10B. KoHTpOJIbHAsSI padoTa CoaepKUT S BONMPOCOB, 10 4 0aJl1a 32 BONPOC.
Bonpoc 3.1.

1. TlokaxuTe, YTO HAJIMYHME OCH TPETHEro MOpsAJIKAa B YUCTOM BHJI€ BO3MOJKHO JIMIIb B
B IBI0O0BEMHOILIEHTPUPOBAHHON TeKCArOHAILHOM sTueiKe.

2. Ilokaxxute, 4TO OJHOBPEMEHHOE LIEHTPUPOBAHUE JBYX Nap TrpaHEed NPUBOIUT K
LIEHTPUPOBAHUIO TPETHEH Maphl TPAHEH.

3. Tlokaxkute, YTO OOKOIICHTPUPOBAHHBIC SUYCHKM B KpHUCTAIaX TPUTOHAIBHOMN
CHHT'OHUU MOTYT OBITh IPUBEACHBI K IPUMUTHUBHBIM STYEHKaM C HHOW OpUEHTAIIUEH OCEH.

4. TlokaxuTe, YTO Oa30IEHTPUPOBAHHBIC SYCHKH B KpPHUCTALIAX TETpParoHaJbHOMN
CHHT'OHUU MOTYT OBITh IPUBEACHBI K IPUMUTUBHOMN SUEHKE C MHOM OpUEHTAIIUEH OCEH.

5. IlokaxkuTe, YTO TPAHEUECHTPUPOBAHHBIC SYEHMKH B KPUCTAIAX TETPArOHAIbHOU
CUHTOHUU MOTYT OBITh NIPHUBEICHBI K 00bEMHOIICHTPUPOBAHHBIM SYCHKAM ¢ WHOW OpUEHTAIMEn
OCeil.

Bomnpoc 3.2.
1. JlononHUTE CUMBOJ NPOCTPAHCTBEHHOM TIpyINIbl IPONYIIEHHBIMH 3JI€MEHTaMU

22,2,
cuMMeTpuu: P-—==

T cm

2. JlonmonHUTE CUMBOJI IPOCTPAHCTBEHHON TIPYIIBl MPOMYLIEHHBIMU 3JEMEHTaAMU

CUMMeETpuu: P ‘:‘-‘—‘-i

?m’

3. JIomoJIHUTE CHUMBOJ IPOCTPAHCTBEHHOW TIpyNIbl IPONYIIEHHBIMH 3JI€MEHTaMU
cumMeTpun: P4 n?,

4. JlonoJHUTE CHMBOJI MPOCTPAHCTBEHHOM TIpYNNbl MPOMYIIEHHBIMU 3JIEMEHTaMHU
cumMmetpun: P57 c.

5. /lomosHWTE CHMBOJI IPOCTPAHCTBEHHOW TIPYMIbI IPOMYIIEHHBIMU 3JIEMEHTaMHU

P |
o g

cummerpuu: P e

Bomnpoc 3.3.
1. Hapucyiite rpaduk npocrpaHcTBeHHOH rpymibl AbaZ.
2. Hapucyiite rpaduk mpocTpaHCTBEHHOMN Ipymiibl P 6.
3. Hapucyiite rpaduk nmpocTpaHCTBEHHOU Tpyniibl P31m,
4. Hapucyiite rpaduk npocTpaHCTBeHHOM rpymmbl P321.



5. Hapucyiite rpaduk mpocTpaHCTBEHHOU Tpymisl [4.

Bomnpoc 3.4.

1. B crpykrype coeauHenus ¢ (opmynorr AX3 KOOPAMHANMOHHOE YHCIO aTOMOB A
paBHO TpéM. Onpenenure TeOMETPUUYECKUN XapakTep CTPYKTYphbl. UTO MOXXHO CKa3zaTh O THUIIE
XUMHUYECKOH CBSA3U?

2. KoopamHaloOHHOE YUCI0 aTOMOB CTPYKTYpE MpOCTOro BemiecTa paBHo 1. Caenaiite
BBIBOJ] O T€OMETPUYECKOM XapaKTepe CTPYKTYpPbl M TUIIAX PEAIM30BAHHOM B HEH XUMUYECKOU
CBSI3H.

3. KoopauHanoHHOE 4MCI0 aTOMOB CTPYKTYpE IPOCTOro BellecTBa paBHO 3. Crenaiite
BBIBOJI O F'€OMETPUYECKOM XapaKTepe CTPYKTYpPbl M THUIIAX PEAIU30BAHHOW B HEH XUMHUYECKOU
CBSI3H.

4. KoopauHallMOHHOE YUCJIO aTOMOB CTPYKTYpE MPOCTOro BemiecTBa paBHO 2. Caenaiite
BBIBOJ] O T€OMETPUYECKOM XapakTepe CTPYKTYpPbl U TUIIAX PEAIM30BAHHOM B HEH XUMUYECKOU
CBSI3H.

5. KoopauHanioHHOE 4YHMCIIO aTOMOB CTPYKType HpOCTOro BellecTBa paBHO 12, a
KOOPJMHAIIMOHHBI MHOTOTpaHHMK - KyOookTasap. CpaemaiiTe BBIBOJ O T€OMETPUUYECKOM
XapakTepe CTPYKTYpPbI U TUIIAX PEATU30BAHHON B HEW XUMUUYECKON CBS3U.

Bomnpoc 3.5.

1. Kakue ycnoBust HeEoOXOAMMO CO3/4aTh MpPH MOJNYYEHHMH HaHOKPHCTAJUIOB
muruapodocdara kamus (ToueuHas rpynna cuMMmerpun D2d) uis moimydeHHs MaKCUMallbHO
M30METPUYHBIX YaCTHIL?

2. Kakue ycioBuss HEOOXOOUMO CO3JaTh IPH MOJYYEHHH HAHOKPHUCTAIOB ZnS,
(Troueunas rpynna Td) s moaydeHust OJHOOCHBIX HAHOYACTHIL?

3. Kakue ycnoBusi HE0OXOAMMO cO37aTh MpPH IMOJYyYeHHUH HAHOKPUCTAJUIOB MarHeTHUTa
(Troueunas rpynma On) UIsl TOTyYeHHs] HAHOYACTHUI] KyOndeckoi ¢hopmbi?

4. Kakue ycnoBus HEOOXOAMMO CO3[aTh NPH IMOJTYYEHHH HAHOKPUCTAJUIOB MarHeTHTa
(Toueunas rpynma On) UTsl TOTyYeHHs] HAHOYACTHUI] OKTadApUIecKoi popmbi?

5. BO3MOXHO 1M CO3JlaHHE YCJIOBUHM, 00ECHEUMBAIOUIMX IOJIYY€HHE HAaHOKPUCTAIUIOB
MartHeTuTa (Todeunas rpynmna Oh) rekcaroHaJIbHO-ITPU3MaTHIECKOM (PopMBbI?

[lonHblli NEepedYeHb OLIEHOYHBIX CPEACTB MPUBENECH B BHUAE OTAECIBHOIO JTOKYMEHTA,
SIBIISFOIIETOCSl HEOTHEMIIEMOM YaCcThI0O OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBEI.

9. YYHEBHO-METOJANYECKOE OBECIIEYHEHHUE JUCIHUITVINHbI

9.1. PexoMeHnayeMasi uTepaTrypa
A. Ocnosenas rtumepamypa

l. Munepainorus u kpuctayuiorpadus. [IpakTudeckre BOpockl 1uis ay TMTOPHBIX 3aHATHH U
CaMOCTOSTENbHOW MmoAroToBku [Tekcr] : ydeOHO-MeToamueckoe mocobue / coct. O. I
Bapunosa. - M. : PXTY um. JI.1. Menneneena, 2017. - 58 c. : un. ; 3,49 ycn.neu.n. - bubmuorp.:
c. 57.

b. /lonoanumenvnas iumepamypa

l. Munepanoruss W KpUcTayuiorpadus: METOAMYECKHE YKa3aHUS 110  BBIIOJIHEHHUIO
KOHTPOJIbHBIX paboT: YuebHnoe nmocodue / coct.: O. I1. bapunona, C. B. Kupcanona. - M.: PXTY
um. [I.11. Menneneena, 2015. - 51 c.
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9.2. PexomMeHayeMble HCTOYHUKHN HAYYHO-TeXHHUYECKOH nHpopManuu
Kypnan «Kpucramiorpadus», ISSN 0023-4761

Kypuan «Xypnan ctpykrypHoit xumun», ISSN 0136-7463
Kypnan «CrystEngCommy», ISSN 1466-8033

Kypnan «Journal of Chemical Crystallography», ISSN 1074-1542
Kypnan «Journal of Crystal Growth», ISSN 0022-0248

Pecypcst ELSEVIER: www.sciencedirect.com, www.scopus.com.

AN

9.3. CpencrBa odecnievyeHHsi OCBOCHUSA TUCIATIIIUHBI

Jis peanuzanuy JUCHHUIUIMHBI TMOATOTOBIICHBI CIEAYIOIIUE CPEICTBAa O0eCreUYCHHUS
OCBOEHUS JUCIUILTUHBL:
— Habop TeM pedepaTHBHO-aHATUTUYECKONU paboThI, 00IIee ynciao TeM — 6osee 60;
— 0aHK 3a/laHUM JUIS TEKYILEro KOHTPOJS OCBOCHUS JMUCHUIUIMHBI (00Iee Yuciio
BOIPOCOB — Oosee 25).
Jns peanu3anuu y4eOHOM TPOrpaMMbI C HCIOJIB30BAHHEM JIIEKTPOHHOTO OOYyYECHHUS
(30) m nmuctaHIMOHHBIX 00pazoBaTenbHBIX TexHoJoruk ([OT) mpumeHsrOTCS Ciemyromuye
o0pa3oBaTeNbHbIe TEXHOJIOTHH U CPEICTBA 00ECTICUEHUS TUCIUITITNHBL:
— DOHOC PXTY um. I.11. Menaeneena;
— 1uiatdopMbl aJs poBeaeHus BeouHapos (eTutoruim u ap.);
— iatopMBbl 711 TPOBEICHMS OHJIalH KoH(pepeHuuii (Zoom, Skype u ap.);
— yuebnsiii mopran Moodle PXTY um. JI.. Menneneesa (wmu apyrue LMS);
— CEpBHCHI IO JIOCTAaBKH e-mail cooO1meHuii.
Jlis mpoBeneHusT MPOMEXKYTOUHBIX W UTOTOBOM aTTECTAllMd MOTYT HCIIOJIb30BATHCS

Takue cepBHCHI Kak: SHnexkc.@opmbl, Zoom, Skype, oTnenbHbIE CHENUATU3UPOBAHHBIE MOTYJIIH
LMS.

Jl5iss OCBOCHMS AUCIMILTAHBI HCIIONB3YIOTCS CIEAYIONINEe HOPMATUBHBIE U HOPMATHUBHO-
METOAMYECKUE TOKYMEHTHI:

— @enepanbHblii 3akoH Poccuiickoit ®@enpepaumu ot 29.12.2012 Ne 273-®d3  «O06
obpazoBannu B Poccuiickoii denepanun» [DnekTpoHHBIM pecypc] — Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7/ (mara
obpamenus: 22.05.2019).

— @egepanbHBle  TOCYIApPCTBEHHBIE  OOpa3oBAaTE€NbHBIE  CTAHAAPTHI  BBICIIETO
obpazoBanus // KoopauHAIMOHHBIA COBET y4€OHO-METONMYECKHX OOBEIWHEHWH W HAy4YHO-
METOJIMYECKUX COBETOB BhICIICH MmIKOMBL. [lopTanm denepanbHbIX 00pa30BaTENbHBIX CTAHIAPTOB
BBICILIETO oOpazoBaHus [DneKTpOHHBIN pecypc] - Pexxum JOCTyMa:
http://fgosvo.ru/fgosvo/93/91/5/ (nara obpamenus: 22.05.2019).

— Ilpuka3z MwunucrepctBa obOpazoBanusi u Hayku P®D ot 23.08.2017 Ne 816 «O6
yTBepkAcHUH [lopsaka MpUMEHEHUsS OpraHU3alUsIMU, OCYIIECTBISIOMIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO OOYYECHHS, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH TPH
peanmu3any  00pa3oBaTelIbHBIX IporpamMm» [OneKTpoHHBIH pecypc]. Pexum pocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nara oopamenus: 22.05.2019).

Jlis OCBOEHMS! TUCIUIUIMHBI CTYJIEHTBI JOJDKHBI HMCIOJIb30BaTh HH(OPMALMOHHBIE U
uH(OPMAIIMOHHO-00Pa30BaTEIBHBIC PECYPCHI CIICAYIOIINUX MOPTAJIOB M CAaTOB:

— Cucrema (¢enepanbHblx  00pa3oBaTeNbHBIX MopTanoB. CHcTeMa  OTKPBITOTO
obpazoBanms. Koncanrunaroserit ieatp MOC OO PO [DnekTponHbIi pecypc| — Pexxum moctyma:
http://www.openedu.ru/ (nara oopamenus: 22.05.2019).

— HWudopmarnmonnas cuctema « ENMHOE OKHO JOCTyIa K 00pa3oBaTEIbHBIM pecypcam.
URL: http://window.edu.ru/ (nara obpamenus: 22.05.2019).
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— ®DIIO: coorBerctBue TpeboBanusiM PI'OC [DnekrponHsd pecypc] — Pexum
nocrymna: http://fepo.i-exam.ru/ (mara obpamenus: 22.05.2019).

10. METOAUYECKHUE YKA3AHUSA JISA OBYYAIOIIUXCHA

10.1. Ins cTyneHTOB, 00y4YarOIuXcs M0 04HOI opme, 6€3 UCIOIb30BAHUS 3JIEKTPOHHOTO
o0pa3oBaHus U JUCTAHIIMOHHBIX 00Pa30BaTEJIbHBIX TEXHOJIOTHIl

Meroandeckue PpEKOMEHIAIMK 110 OpTaHM3alliyd ydeOHOW paboThl 00ydaromerocs
HANpaBlieHbl HA TIOBBIIICHHE PUTMHYHOCTA U D(PPEKTUBHOCTH €ro ayJuTOPHOU U
CaMOCTOSITENIbHOM pabOThI 10 AUCLHUIUIMHE.

Jucuummmaa « OCHOBBI KpHUCTaIorpaduu B TEXHOJIOTHH HAHOMATEPHAJIOB) BKIIOYAET 3
pasfena, KaxAbld M3 KOTOPBIX HMEET OMNpPENENCHHYIO JIOTMYECKYIO0 3aBepIIeHHOCTb. [lpu
W3YYCHHH MaTepuaia KaxJoro paslena pPEeKOMEHIYeTCS  pEerylspHOe TOBTOPEHHUE
3aKOHCIEKTUPOBAHHOTO  JIEKIIMOHHOTO  Marepuana, a  TakkKe  JOINOJHEHHE  €ro
JEMOHCTPAIIMOHHBIMA  (UIBMAMH, a TakKe CBEICHUSMU W3 JUTEPATyPHBIX HCTOYHHKOB,
NpEJCTaBICHHbBIX B YydeOHOW mporpamme. Ilpu pabore ¢ yKa3aHHBIMH HCTOYHUKAMU
PEKOMEHIYEeTCS  COCTaBISATh KpPAaTKUW  KOHCMEKT ¢  00s3aTeNbHBIM  (DUKCHPOBAHUEM
OuOimorpa@uUecKkux  JMaHHBIX HCTOYHWKA. M3ydeHme Marepuajga Kaxaoro pasjena
3aKAHYMBACTCS KOHTPOJEM €ro OCBOCHUsS B (opMe KOHTPOIbHOW paboThl. Pe3ynmbTaTh
BBITIOJTHEHHSI KOHTPOJIBHBIX pa0OT OIEHUBAIOTCS B COOTBETCTBHH C MPHHSTONH B YHHUBEPCHUTETE
PEeHUTHHTOBOM CHCTEMOM OIEHKM 3HaHWW. MakcuMaibHas OIICHKa KOHTPOJIBHBIX paloT
cocTaBiseT 110 20 0a/IoB Ka)aasl.

CoBokynHasi OIeHKa TeKylleld paboTbl O0y4arolerocsi B CEMECTpE CKJIAIbIBaeTCs M3
OIICHOK 32 BBIMOJHEHHE KOHTPOJIBHBIX Pab0T. MakcuMmanbHas OIICHKA TEKylled paboThl B
cemectpe cocrapisger 60 6amioB.

OOmast oreHKa pe3yJabTaTOB OCBOCHHS JUCHHUIUIMHBI CKJIQJBIBACTCS U3 YHCla OalljioB,
HaOpaHHBIX B ceMecTpe (KOHTPOJbHBIE paboOThI), W OaIOB 3a BBINOJTHEHHE pedepaTuBHO-
aHATUTHYECKUX paboT. MakcumalnbHas o01as oreHKa 1o Jucuuruinae coctasiseT 100 Ganos.

10.2. /liist cTyAeHTOB, 00y4alOUIUXCH M0 0YHOMH GopMe, € HCIIOIb30BAHHEM YJIEKTPOHHOI0
00pa30BaHUA M JUCTAHUMOHHBIX 00Pa30BaTEIbLHBIX TEXHOJIOTHI

[Ipu uCrONB30BaHUM SJIEKTPOHHOTO OOyUEHHUS M JUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJOTHI 3aHATHUS TOJHOCTHIO WJIM YAaCTUYHO MPOBOJATCA B pexuMe oHjiaiiH. O0beM
JUCUMIUIMHBI W paclpesielieHne Harpy3kd 1o Bujaam pabor coorBerctByer 1. 4.1.
Pacnipenenenne 6ammoB coorBercTByeT 11.10.1 1060 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
pemienueM kadenpsl, B ciaydae nepexoma Ha D0 u JOT B mpomecce oOyuenus. Pemenue
kadenpsl 00 UCMONB3YyEeMbIX TEXHOJOTHSIX U CUCTEME OLIEHMBAaHUS JOCTHKEHHUM 00ydaronuxcs
NPUHUMAETCS C YU€TOM MHEHHUS BEAYIIEro MpenogaBaresst U JOBOJUTCS 0 00yUYarOIUXCs.

11. METOJIUYECKHUE YKA3AHUS JJISA IPENIOJJABATEJIEN

11.1. Ins npenoxasareJieii, Mpu peajn3aluy NPOrpaMmMbl 0 04HOI (popme, Oe3
HCII0JIb30BAHMS YJICKTPOHHOT0 00pa30BaHMsl ¥ IMCTAHIMOHHBIX 00Pa30BaTEJIbHBIX
TeXHOJIOTHH

OcHOBHOHM 3azmayeil mpernogaBaresneil, BEAyIMIMX 3aHATHS 1O IUCHUIUIMHE «OCHOBBI
KpUcTauiorpauu B TEXHOJIOTUH HAHOMAaTEpHAJIOB», SIBISETCS BbIpabOTKa y oOOydaromumxcs
NOHUMaHHUS HEOOXOIMMOCTH 3HAaHUS TpeAMeTa Uil MX JajbHeWIeld paboTel B ob0iacTu
CO3aHHS U IPOU3BOJCTBA HOBBIX KPUCTAININYECKMX HAHOMATEPHAIIOB.

Ha nepBoM BBOJHOM 3aHSTHHM NPU PACCMOTPEHUM HCTOPUM M IOTEHIMAJIA Pa3BUTHS
KpHcTaiorpaduu, NpernoiaBaTest0o HE00X0AUMO yIeIUTh BHUIMAaHUE CIIEIYIOIINUM BOIIPOCAM:

—  POJIM KPHUCTAUIMYECKUX MATEPHAJIOB B MATEPUAIOBEIACHUM M XO3SMCTBECHHON
JESITEIbHOCTH YEJIOBEKA;
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—  Pa3NIMUMIO CTPYKTYpbI KpUCTaJlIa U annapaTa, UCII0JIb3YyEeMOT0 /1S €€ OIMCaHMS;

—  3HAUEHMIO KpUCTALUIOrpauu B NPUMEHEHHH K HayKaM O HAaHOMAaTepHaloB U
HAHOTEXHOJIOTUH;

—  BO3MOXXHOCTSIM U TIOTEHLMALy HCIIOJIb30BAHUSI CUMMETPUNHHOIO MOAXO0MA JUIS
OnucaHusl PU3NYECKUX U FEOMETPUUECKUX OCOOEHHOCTEHN pealbHOro MUpA.

B pasgene «OcHoBBl  KpucTauiorpadguueckoro Qopmanusma»  peKOMEHayeTcs
paccMOTpeTh  CIOCOOBI  MPOELUPOBAHUS KPUCTAUIOB UM TIPYNI CHUMMETPHUH, METO/BI
NpPEICTaBICHUS CUMMETpHUECKuX omepanuii. Crexyer mHOApoOHO pPacCMOTPETh BOIPOCHI
B3aMMOJCHCTBUSL CUMMETPUYECKUX ONEpaluid M OCYIIECTBUTh BBIBOJ TOYECYHBIX TPYII
cumMmerpun. OcoOeHHOE BHMMAaHHUE CIEAYeT YIEIUTh XOpOILIEeMY YCBOEHHUIO O00YyYarolMMHCS
0o003HaueHMs oOnepaluii, IEMEHTOB M TOYEYHBIX TIPyII CUMMETpUM B CHMBOJIMKE bpase,
Hlenduuca u I'epmana-Morena (MexxayHapoaHo#). Takxke clieayeT OCTAHOBUTHCS HA Pa3Inyud
KOOPJAMHATHBIX CUCTEM, HCIIOJIb3YEMBIX I KPUCTAJIOB PA3JINYHbIX CHHTOHUU.

B paznene «MakpocuMMeTpHsl HAHOKPUCTAJJIOBY CIEAYET YAESIUTh BHUMAHUE PA3INUUIO
UHJIEKCOB Y3JIOB, HallpaBJICHUH U IUNIOCKOCTEH KpUCTaslia, CIoco0aM UX ONpeNeeHus 1 3alaHusl.
Heo6xoanMo npoBecTH THIATEIbHBIN BBIBOJ MPOCTHIX (OPM KPHCTAIIIOB U AaTh 00YYarOIIUMCS
SCHO€ TTOHMMAaHHWE B3aWMOJICUCTBUIO TpaHEHd W AJIEMEHTOB cuMmmeTpuu. Kpome Toro, ciemyer
N0Ka3aTh BO3MOKHOCTH PEaM3aluy MPOCTHIX (POPM B pealibHBIX KPUCTAILIAX, a TAKXKE CIIOCOOBI
BJIMSIHUA Ha pa3BUTHE TEX WIN UHBIX IPOCTHIX (OPM B OOIMKE KpUCTAILIA.

B pazmene  «Kpucramoxumus ~— HaHOMAaTepHajoB»  HEOOXOOUMO  TOKa3aTh
B3aMMOJICHCTBUE OTKPBITBIX M 3aKPBITBIX JJIEMEHTOB CHMMETPHM, YACIUTH TINATEIbHOE
BHUMAaHHE TOCTPOCHUIO MPOCTPAHCTBEHHBIX TPYI CHUMMETPUHU, UX OOO3HAYCHMSM, a TaKXKe
BBIPO’KJICHUIO IPOCTPAHCTBEHHBIX TIPyNI B TOYEUYHBIE IPU MEPEXOAE K PacCMOTPEHUIO
MakpocuMMmeTpund. HeoOXoauMo dYeTKo yKaszaTh Ha CBA3b ONTHYECKHUX, DJIEKTPUYECKHX U
MarHMTHBIX CBOWCTB CO CTPYKTypOM KpHUCTaJlla W BO3MOXXHOCTH YIPABJICHUS JaHHBIMU
cBoiictBamu. OcOOCHHOE BHHMMaHHUE CJEIyeT YJIEIUTh MCIOJIb30BAaHUIO AU(PAKIIMOHHBIX
METOJI0B JIJIs1 CCIIEA0BAaHN HAaHOMATEPHAIIOB.

C uenpio Oonee 3PGEKTUBHOTO YCBOCHHUS OOYyYAOIIMMHCS Marepuala JaHHOU
JUCLMIUINHBL TIPM  TPOBEACHUM MPAKTUYECKUX 3aHATHA PEKOMEHIYETCS HCIOJIb30BaTh
MYJbTUMEIUIHbIE Tpe3eHTaluu, TpaduKkd U TaOMUIBl, WUIIOCTPUPYIOIINE H3ydaeMblid
MaTepHal, JeMOHCTPAIL[MOHHBIE (PHIIbMBI.

Jns Gonee riyOOKOro H3ydyeHHsl IpeAMETa B paMKaxX CaMOCTOATENbHOM paboThI
IPEnoJiaBaTeslb MOXET PEKOMEHJOBaTh OOydyarolMMCs O3HAaKOMJIEHME ¢ INyOnMKalusMu B
NEPUOANYECKUX JKypHanax U VIHTepHET-pecypcax M TOCEIIEHHE BBICTABOK CTPOMTEIBHBIX
MaTEpUANIOB.

11.2. lns npenogaBaresieii, NpM peajJu3anuy NPOrpaMMsl 1o 04HO# (opme, ¢
HCN0JIb30BAHHEM JIEKTPOHHOI0 00Pa30BaHMs U AUCTAHIHMOHHBIX 00pa30BaTeIbHbBIX
TeXHOJIOTHH

ITpu ucnonb30BaHUM BJIEKTPOHHOIO OOy4Y€HHsS M JUCTAHIMOHHBIX O0pa30BaTENIbHBIX
TEXHOJIOTUH 3aHATHS TOJHOCTHIO WJIM YAaCTMYHO IPOBOJAATCS B pexkume oHiaiiH. OObem
JUCLMIUIMHBI W paclpejielieHne Harpy3kd 10 BuzaaM pabor coorBercTByeT 1. 4.1.
Pacnpenenenne 6anoB coorBercTByeT 1.10.1 MO0 MOXKET OBITH U3MEHEHO B COOTBETCTBHH C
pemenueM kadenpsl, B ciaydae nepexoga Ha D0 u JIOT B mpomecce oOydenms. Pernenue
Kadeapel 00 MCHOIB3YEMBIX TEXHOJOTHAX M CUCTEME OLIEHMBAHUS JTOCTH)KEHUH 00ydaromuxcs
IPUHUMAETCS C yU€TOM MHEHHUS BEAYIIEro NpenojaBaresst U JOBOJUTCS 10 00yUaromIUXCsl.

Peanmzamus D0 u JIOT mpeamonaraeT MCHOIb30BAaHUE CIEAYIOIIUX BUIOB Y4eOHOM
NESITEeIbHOCTH: OHJIAH KOHCYJIbTAllMM, IPAKTUYECKHE 3aHATUSA, BUACO-JEKIHH;, PpPacCchbUIKa
y4eOHO-METOIMYECKUX MAaTEpUaANOB IO AJIEKTPOHHOW MOYTE; TEKYIIUH KOHTPOJIb B PEKUME
TECTUPOBAHUS U IPOBEPKH JOMAIIHUX 3a/laHUI; CaMOCTOsATENIbHAs paboTa U T.JI.

IIpu peanmzanuu PIIJ] B 3aBucuMocTH oT KOHKpeTHOH cutyamuu 20 u JJOT moryt
OBITh IPUMEHEHBI B CJIEAYIOLIEM BUE:
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. 00beM dYacoB KOHTAaKTHOW palOOThl 0OydYaromuxcsi ¢ TMpenojaBaTeieM He
COKpaAIl[aeTCcsl ¥ AJIEKTPOHHBIE oO0pa3oBarenbHbie pecypchl (DOP) MeTonnyecku 0OecrnedynBaroT
CaMOCTOSITENIbHYI0 paboTy oOydaromuxcs B o0beMe, MPeayCMOTPEHHOM pabouell mporpaMMoin
MaHHOW aucuuIUIMHBL. [Ipu 3TOM B cioyyae HEOOXOIMMOCTH 3aHSATHUS TPOBOJSATCS B PEKUME
OHJIAlH;

. cMelIaHHble (OpMBI 00YYEeHHsI, COYETAIOIINE B ceOe ayUTOPHBIC 3aHATUS (TIPH
BO3MOXXHOCTH TE€PEBO/Ia YaCTH KOHTAKTHBIX YaCOB Pa0OTHI 00YUAIOMIMXCSI C MPETOoAaBaTeieM B
AIIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTeNbHYIO0 cpeny 0e3 MOTepu colepKaHHs ydeOHOU
nucturinHbl) 1 DOP (yacTh yueOHOro Marepuasna (Hampumep, JISKIIUN) MOXET OBITh 3aMEHEHA
30P).

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIbBHOM ITPOLECCE

NudopmannoHHyro MOIIEPIKKY U3YYCHUS JUCITUTLIAHBI OCYIIECTBISIET
Nudopmanmonno-oubamoreunsii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOpBIH
oOecrieuynBaeT OOYYAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON UIsl OpraHu3anuyd o0pa3zoBaTEeNbHOTO Mpolecca MO JAUCHUILIINHE.
O6muii 06vem MmHOTOOTpacieBoro Gouma MBI na 22.05.2019 cocraBnsier 1 708 372 3k3.

®onn WBIL] pacnomaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAyYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUATHBIX M DIIEKTPOHHBIX WM3/IaHUMN, a TAKXKE BKIIOYAeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpaueckue, CrHeuaIu3upPOBAaHHBIE OTCUYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele u3naHus. UWBI[  obecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOydatomuiicsi o0ecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF0O0OH TOYKH, B KOTOPOM
uMeeTcs JocTyn K cetm MHTepHEeT M K 3neKTpoHHO-OMOimoreuHoit cucteme (DBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPa3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPAaBOOOJIaIaTe s IMA YIEOHOU U y4eOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOro obciyxuBanus B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOH TOCTABKU
JIOKYMEHTOB.

DJIeKTPOHHbIe MHH(OPMaIMOHHBIE pecypPchl, HCIOJIb3yeMble B pouecce 00y4eHust

No OneKTpoHHBIN | PexBuU3UTHI MOTOBOpA (HOMED, /1aTa XapakTepucTuka OMOINOTEUHOTO
pecypc 3aKJIIOYEHUS, CPOK JACHCTBUA), ¢dboHa, TOCTYI K KOTOPOMY
ccbuika Ha cailt ObC, cymma MPEIOCTABIIAECTCS JOTOBOPOM
JIOTOBOPA, KOJIMYECTBO KITIOUeh
9BC «Jla"b» [IpuHanyie’)XKHOCTH - CTOPOHHSS Kommexuust KHAT IO €CTECTBECHHO-

PexBusutsl norosopa - OO0 HayKaM.
«H3narenscTBO «JlaHby», 1OrOBOP
Ne29.01-3-2.0-827/2018

ot 26.09.2018 .

Cymma gorosopa — 357 000-00

C «26» cents16ps 2018r. mo «25»
ceHTs10ps 2019r.

PexBusuTtsl norosopa - OO0
«3narenscTBO «JlaHby», 1OrOBOP
Ne 33.03-P-2.0-1775/2-10

oT 26.09.2019r.
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Cymma noroBopa — 642 083-68
C «26» cenTaopst 2019r. o «25»
ceHTs10ps 2020r.

Ccpuika Ha caiit ObC —
http://e.Janbook.com

KomnmdgecTBo kimrodelt - TOCTyI AJist
Bcex nonn3oBateneii PXTY ¢
0000 KOMITBIOTEPA.

DJIEKTPOHHO - [TpuHaIEKHOCTH — COOCTBEHHAS

o6ubmuoreynas | PXTYVY. DJEeKTPOHHBIE BEPCUU YUEOHBIX U
cucrema HWBIl | Ccpuika Ha caiit 9bC — Hay4yHbIX u31annii aBTopoB PXTY
PXTY um. http://lib.muctr.ru/ no Bcem OOIL.
. N.MenneneeB | Joctyn s mosib30BaTesei
a (Ha 6aze PXTY c nro6oro koMmeroTepa.
AUBC
«HpOucy)
WNudopmannonn | [IpuHanIeKHOCTh CTOPOHHSIS. DnexkTpoHHas Oubnmoreka
O-CIpaBOYHAs PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX U3JTaHHI.
cucTemMa «MHOOPMIIPOEKT», kontpaktr | Comepxxut 6omee 40000
«TEXOKCIIEP | Ne 111-14225A/2018 ot 18.12.2018 | Han®oOHAIBHBIX CTAHIAPTOB H JIP.
T» «Hopwmsl, I. Cymma norosopa — | HT[]
MpaBuJa, 547 511 py®.
CTaHJapThl C «01» suBaps.2019 r. mo «31»
Poccum». nexabps 2019 .

Ccouika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

KonunuecTBo xitoueit — 5

JIMIIEH3UN + JTOKaJbHBIA JOCTYI C

koMnbroTepos MBI
OBC «Hayuno- | IlpuHamiekHOCTb — CTOPOHHSA
AJIEKTPOHHAS PexBusuthl norosopa — OO0 DJIEKTPOHHBIE BEPCUHU
o6ubnuoreka «PYHOb», norosop Ne 29.01-P- NIEPUOJIUYECKUX U HEIIEPUOIUYECKUX
eLibrary.ru». 2.0-1020/2018 ot 07.12.2018 . W3JIaHUI 110 PA3IUIHBIM OTPACIISIM

Cymma gorosopa - 934 693-00 HayKu

C «01» suBaps 2019 1.

o «31» nexabps 2019 r.

Cchinka Ha caifT — http://elibrary.ru

KonnuectBo kimroueit — noctyn st

nons3oBareneit PXTY mo ip-

ajipecamM HEOrpaHUYEH.
CnpaBoyHo- [IpuHanyie’xXKHOCTH CTOPOHHSIS
MpaBoBas HoroBop Nel45-1883A/2018 r. ot | 'apaHT — cnipaBOYHO-TIpaBOBast
cucTeMa 28.01.2019 r. cHCTeMa 10 3aKOHOAATENbCTBY
“I"apanT» C «28» snBaps 2019 1. o | Poccuniickoit denepanumn.

«27» suBaps 2020 T.

CchUIKa Ha CalT —
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http://www.garant.ru/

Cymma gorosopa - 512000-00
KomnuectBo ximoueit — 50
MM0JI630BATEIbLCKUX JTUIEH3UIH 10
ip-agpecam.

N3paTenscTBO [IpuHanyIe)XKHOCTH CTOPOHHSIS. Konnekuus xypHaaoB 1o BceM
Wiley HaunonansHas nognucka o0JacTsM 3HaHU, B TOM YUCIIE
(Muno6pnayku+ I'TTHTB) W3BECTHBIC KYPHAIIBI TI0O XUMUH,
CyOnuIieH3UOHHBIN JOTOBOP MaTepUaIoBEICHUIO, B3PhIBUATHIM
Ne Wiley/130 ot 10.10.2019 . BEIIIECTBAM U JIP.
C «01» suBaps 2019 1. 1o
«31» nexabps 2019 r.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KomnmdgecTBo kimrouelt - 1OCTyI AJist
nonb3oBaresneit PXTY mo ip-
aZjpecaM HEOrpaHUYEH.

QUESTEL [IpuHanyie’)kKHOCTH CTOPOHHSIS. ORBIT sBasiercs rmodanbHBIM

ORBIT HannonaneHas noamnucka OTIEpPATUBHO OOHOBIIIEMBIM
(Muno6pnayku+ I'TTHTB) MaTEHTHBIM TTOPTAJIOM,
CyOnuiieH3nOHHBINH J0TOBOP  Ne | MO3BOJSIONIMM OCYIIECTBISATH MTOUCK
Questel/130 ot 05.09.2019 . B [IEPEYHE 3a5BOK HA IMATCHTHI,

C «01» sBaps 2019 1. 1o MOJIyYeHHBIX, TPUOIU3UTEIBHO, 80-

«31» nexabps 2019 r. MaTEeHTHBIMU YUPEKICHUSIMH B
Cchbuika Ha cailT — Pa3IUYHBIX CTPaHAX MHPA U

http://www.questel.orbit.com MPEI0CTaBICHHBIX TPAHTOB.

KonmaecTBo ximroued — 1octyn st

nonb3oBaresneit PXTY mo ip-

aJpecaM HEOrpaHUYEH.

ProQuest [IpuHanyie)XKHOCTH CTOPOHHSIS. baza manabix ProQuest Dissertation
Dissertation and | HarmonanpHast moamucka & Theses Global (PQDT Global)
Theses Global (Muno6pnayku+ I'TTHTB) aBTOPHUTETHAs KOJUICKITUS U3 OoJiee

CyOnu1eH31OHHBIN JOTOBOP 3,5 MIIH. 3apyOeXHBIX JUCCepTaluii,
Ne ProQuest/130 ot 09.10.2019 . | Gosee 1,7 MITH. U3 KOTOPBIX

C «01» sHBaps 2019 1. o IIPE/ICTABIICHBI B ITIOJTHOM TEKCTE.
«31» nexabps 2019 r.

Ccbuika Ha calT —

http://www.proquest.com/products-

services/pqdtglobal.html

KomnuectBo Kimroueii — 1ocT

yi 1y noas3oBareneid PXTY mo

ip-ajipecaM HEOTpaHWYEH.

American [IpuHanyIe)KHOCTH CTOPOHHSIS. Konneknus xkypHajaoB 0 XUMUHU
Chemical HaunonaneHas noanucka u xumudeckoi texnonorun Core +
Society (Muno6pnayku+ I'TTHTB) n3narenbcTBa American Chemical

CyOnuiieH3uOHHBIN JOTOBOP

Ne ACS/130 or25.10.2019 .

C «01» uroms 2019 1. 10
«31» nexabps 2019 r.

CchlIKa Ha calT —
http://www.acs.org/content/acs/en.h
tml

Society
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KonuuecTBo kitoueit — noctyn st
nonb3oBaresneit PXTY mo ip-
ajipecaM HeorpaHHYeH.

10 American [IpuHanyIe)XKHOCTH CTOPOHHSIS.
Institute of HaunonaneHas noanucka Konnekuust xypHaiioB mo
Physics (AIP) (Muno6pnayku+ I'TTHTB) TEXHUYECKUM U €CTECTBEHHBIM
CyOnuiieH3nOHHBIN JOTOBOP HayKaM H37aTebCTBA
Ne AIP/130 ot 24.10.2019 . AMEpUKaHCKOTO HHCTUTYTa QU3UKH
C «01» nrons 2019 1. o (AIP)
«31» nexabps 2019 r.
Ccbuika Ha calT —
http://scitation.aip.org/
KomnmaecTBo kiroued — 1octyn st
nonb3oBaresneit PXTY mo ip-
ajipecaM HeorpaHHYeH.

11 ba3za nmannbix | [IpuHamIeKHOCTH CTOPOHHSAS. CtpykTypHO-XuMHUecKas 0aza
Reaxys u HannonaneHas noamnucka naHHbIA Reaxys BkiodaeT B ce0st
Reaxys (Muno6pnayku+ I'TTHTB) CTPYKTYpPHYIO 0a3y JaHHBIX
Medicinal CyOnu1eH31OHHBIN JOTOBOP XUMHUYECKHX COETUHEHUN U UX
Chemistry No Reaxys /130 ot 10.10.2019 r. SKCTICPUMEHTAIBHBIX CBOMCTB,
Komnanun pedepaTuBHYIO 633y )KypHAIbHBIX U
Elsevier C «01» urons 2019 r. o MaTEHTHBIX MyOJIMKaIui, 6a3y

«31» nexabps 2019 1. XUMHUYECKHUX Peakiuii ¢ QyHKIuei

CchUika Ha CcalT — MOCTPOEHUS MJIaHA CUHTE3A.

https://www.reaxys.com/ Monynb OMOTOTUYECKH aKTUBHBIX

KonnuecTBo kitoueit — TOCTYI Il | COETMHEHUH, OMOIOTHYECKUX

nons3oBareneit PXTY mo ip- MUILIEHEH, (hapMaKoIOTHIECKUX

aJpecaM HeOrpaHUYEH. CBOMCTB XMMHUYECKUX COCIUHECHUHN
Reaxys Medicinal Chemistry
SBJISICTCSI KPYITHEHUIIIEH B MUpe Oa30i
JTAHHBIX.

12 Scopus [IpuHanyie’)XKHOCTH CTOPOHHSIS. MynabTUIUCHUTIITMHAPHAS
HammonansHast moamucka pedepaTuBHast U HAYKOMETpUIECKast
(Muno6pnayku+ I'TTHTB) 0a3a JaHHBIX W3/1aTEIHCTBA
CyOnu1eH31nOHHBIN JOTOBOP ELSEVIER
Ne Scopus/130 ot 09.10.2019 .

C «01» urons 2019 r. o
«31» nexabps 2019 r.

Ccbuika Ha calT —
http://www.scopus.com.
KonudecTBo kiroveii — 1ocTym ais
nonb3oBaresneit PXTY mo ip-
ajipecaM HeorpaHHYeH.

13 Pecypcnl [IpuHanyIe’)XKHOCTH CTOPOHHSIS. OTKpBIT TOCTYII K pecypcam:
MexayHapoaHo | HanumonansHas noamnucka WEB of SCIENCE — pedepatuBHast
1 KOMITAaHUH (Muno6pnayku+ I'TTHTB) 1 HayKOMeTpH4YecKas 0a3a JaHHBIX.
Clarivate Cyo6munenzuonnsiit joroeop  Ne | MEDLINE — pedeparuBnas 6aza
Analytics WoS/130 ot 05.09.2019 . MAHHBIX IO MEIUIINHE.

C «01» suBaps 2019 1. o
«31» nexabps 2019 r.

CchpUIKa Ha caliT —
http://apps.webofknowledge.com/
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WOS_GeneralSearch_input.do?pro
duct=WOS&search mode=General
Search&SID=R1[;2TUYmdd7bUat
OlJ&preferencesSaved=
KonudecTBo kirodeid — 1ocTym ais
nonb3oBaresneit PXTY mo ip-
aJipecaM HeOTpaHUYCH.

14 Royal Society of | TIpuHaAIEKHOCTH CTOPOHHSIS. Konneknus BriatouaeT 44 >xypHana.
Chemistry HanumonanpHas noanucka Temaruka: OpraHuyeckas,
(Koponesckoe (Muno6pnayku+ I'TTHTB) aHaJUTUYEeCKast, PU3NIeCKass XUMHUSI,
XHUMHYECKOe CyOnuiieH3uoHHBIN foroBop  Ne | Omoxumus, ANEKTPOXUMHUS,
0011ecTBO RSC/130 01 08.10.2019 . XUMHUUYECKHUE TEXHOIOT M.

C «01» suBaps 2019 1. o
«31» nexabps 2019 r.

Ccbuika Ha calT —
http://pubs.rsc.org/

KonnuecTBo kimrouel - 1octyn
it mosik3oBartenelt PXTY mo ip-
azipecaM HeorpaHHUeH.

15 DJIEKTPOHHBIE [IpuHamyIexKHOCTH — CTOPOHHSS - [TonHOTEKCTOBASA KOJUICKIIUS
pecypchl HarmonansHast moammcka AIIEKTPOHHBIX KypHAIOB Springer
W3/1aTebCTBA (Muno6pHuayku+PODN) 10 Pa3JIMYHBIM OTPACIISIM 3HAHU.
SpringerNature | Undopmannonnoe nucemo POON | - ITonHOTEKCTOBBIE 85

Ne 809 ot 24.06.2019 1.

C «01» suBaps 2019 1. o
«31» nexabps 2019 r.

CchllIKa Ha caliT
http://link.springer.com/
KonmdaecTBo kimrouelt - 1oCTym ais
nonb3oBaresneit PXTY mo ip-
ajipecamM HEOTPaHUYCH.

KypHaioB Nature Publishing Group
- Konnexkuust HayqHbIX
MPOTOKOJIOB 1O PA3IUYHBIM
oTpacisaM 3HaHui Springer Protocols
- Konnekuus Hay4HbIX
MaTepHaoB B 001aCTH PU3NIECKUX
HayK ¥ MH)KUHUPUHTA Springer
Materials (The Landolt-Bornstein
Database)

- [TonHe nocTyN K
CTaTMYECKUM U JUHAMUYECKUM
CIIPABOYHBIM U3JAHUSM TI0 JTFO00H
TemMe

- PedeparuBHas 6a3a maHHBIX
110 YUCTOM U MPUKIATHOU
matemaruke zbMATH

- Nano Database
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16 basa nanHbIX IIpuHaIEXHOCTH CTOPOHHSIS. SciFinder — mOHMCKOBBINH cepBHC,
SciFinder HammonansHas moammcka 00€ecreunBaroIIii MHOT0ACIIEKTHBIM
KOMITaHUH (Muno6puayku+ ['TTHTB) MOWCK Kak  Oubnuorpaduaeckoi
Chemical CyOnunen3uonnsblii foropop  Ne | mHboOpMaruu, Tak 1 HHGOpPMAITUHU 110
Abstracts CAS/130 0t123.10.2019. XUMHUYECKHM peaKIusMm,
Service C «01» suBaps 2019 r. M0 | CTPYKTYPHBIM  COCAUHEHHSIM U

«31» nexabps 2019 1. nareHtaM. OCHOBHasi  TeMaTUKa
CchUika Ha CalT — OOIIMPHOTO TTOMCKOBOTO MacCHUBa —
https://scifinder.cas.org XUMHS, a TaKXkKe psJ CMEKHBIX
KonnuecTBo kimroueld — foctyn aiast | AUCLUUILINH, TaKHUX KaK
nons3oBareneit PXTY mo ip- MaTepHajJoBeJeHUe, OHOXUMHUS U
azpecaM U MepcoOHATbHOU OuomenuInHAa, dbapmakosorus,
perucTparum. XUMHUYECKasl TEXHONOTHs, (HU3HKa,
re0JIOTHUs, METAJUTYPrUsi U IPYyTHE.
17 W3narenbcTBo IIpuHaIEXKHOCTH CTOPOHHSIS. «Freedom Collection» —
Elsevier Ha Hanmonansnas moanucka MOJIHOTEKCTOBAs KOJUIEKIIMS
iargopme (MunoGpuayku+ PODN) AJIEKTPOHHBIX KypHAJIOB
ScienceDirect Nudopmanmonnoe nmuceMo POOU | uznarenscrBa Elsevier o
Ne ncx.- 1294 Pa3JIMYHBIM OTPACIISIM 3HAHMUI,
ot 09 10 2019 . BKJroyarommasa e metee 2000
C «01» suBaps 2019 1. [0 | HAUMEHOBAHUU JIEKTPOHHBIX
«31» nexabps 2019 r. JKYPHAJIOB.
Cchuika Ha caiiT — «Freedom Collection eBook
https://www.sciencedirect.com collection» — coxepxutr Oonee 5
KonunuectBo kmroueit — goctyn it | 000 xHur mno 24 pa3iauyHbIM
nonb3oBareneit PXTY mo ip- MpEeAMETHBIM obyacTsam
azpecam. €CTECTBCHHBIX,  TEXHHYECKUX U
MEAUIMHCKUX HaYK.
Joctyn k apxusam 2014-2018rr.

18 2bC [IpuHanyie’)XKHOCTH - CTOPOHHSS DneKTpoHHass OMOINOTEKa BKIIFOYAET

«HOPAWT» PexBusute forosopa — OO0 Oonee 5000 HAaUMEHOBAHUH
«INEKTPOHHOE U3AATEIBCTBO y4eOHHKOB W y4€OHBIX TOCOOUH IO
FOPAWT», Jloroop Ne Ne29.01-3- | BceM oTpaciasM 3HaHMH ISl BCeX
2.0-1168/2018 YPOBHEH poQeCCHOHATIBHOTO
or 11.01.2019 1. 00pa3oBaHUs OT BEIYUIMX HAyYHBIX
C «11» suBaps 2019 r. o «»10» IIKOJI C COOJIOIeHNEeM TpeOOBaHUMA
auBaps 2020 r. HOBBIX PI'OC.

Ccbuika Ha cait OBbC -
https://biblio-online.ru/

Cymma gorosopa — 220 000-00
pyo.

KonnuecTBo kitoueit - 1octyn st
Bcex noJibzoBareieii PXTY ¢
J1000T0 KOMIThIOTEpA.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cootBercTBMM ¢ y4eOHBIM TUIAHOM 3aHATHA 1O gucnuiuimHe «OCHOBBI
KpUcTaiorpa@uu B TEXHOJIOTMH HAHOMATEPUAIOBY» MPOBOIATCS B (OpME MNPAKTHUECKUX
3aHATUH ¥ CAMOCTOSATEILHON pab0Thl 00yUaIOMErocs.
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13.1. Oo0opynoBanue, He0OX0AUMOE B 00pa30BaTeJIbHOM MpoLecce:

JleknuonHast ydeOHas ayauTopusi, OOOpYJOBaHHAs HIEKTPOHHBIMH  CPEICTBAMU
JEMOHCTpaluK (KOMIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEACHHUS, MPOEKTOp, SKpaH) U
yueOHOI MeOenbIo.

bubnnoreka, umeromas padoure MecTa, OCHALICHHbIE KOMIBIOTEPAMU C JOCTYIOM K
6a3aM JaHHBIX U BBIXOJ0M B I/IHTepHeT.

13.2. YyeOHO-HArJIATHBLIEC TOCOOUA:
Nnnroctpanuu K MPakKTHYECKUM 3aHATHUSIM; WUTIOCTPAIIUU MOJIEICH KPUCTALITUYCCKUX
CTPYKTYP U MaKkeTOB 3aKPBITHIX MPOCTHIX (HOpM.

13.3. Komnsbiortepsl, HH(pOPMALMOHHO-TEJIEKOMMYHUKANMOHHBIE ceTH,
aNnnapaTHO-NPOrpaMMHBbIe H Ay IHOBH3YaJIbHbIEC CPEACTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBatensMu CD u DVD,

OpPUHTEPAMH W TPOTPAMMHBIMU CpPEJCTBAMH; MPOEKTOPHl U 3KpaHbl; LU(POBBIE KaMepshl;
KONUPOBaJIbHBIE allapaThl; JOKAJIbHAS CETh C BBIXOJ0M B VIHTEpHET.

13.4. IleuaTHble M DJIeKTPOHHbIe oOpa3oBaTejlbHble W HHPOPMALMOHHbIC

pecypcsl:
NupopMalnoOHHO-METOIUYECKUE MaTepHalbl: y4deOHble IOCOOMS 1O JUCHUIUIMHE;

pa3IaToYHbI MaTepuai K pa3/enam JICKIIMOHHOTO Kypca.

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI: JJIEKTPOHHBIE MPE3EHTAIMU K pa3enam
JIEKIIMOHHOTO Kypca; y4eOHO-METOIUYECKUE Pa3pabOTKH B AJICKTPOHHOM BHJIE; CIIPABOUYHBIC
MaTepuaibl B TEYaTHOM M JJICKTPOHHOM BHJE; KadenpanbHas OMOIMOTEKa 3JIEKTPOHHBIX
U3IaHUMN.

13.5. IlepeyeHb JMIEH3HOHHOIO MPOrPAMMHOIO 00ecIeYeHHus :

Ne HanmeHoBaHue PexBusutsl norosopa| Koanuyectso qunen3nii | Cpok OKOHYaHUS
ILII. NMPOrpaMMHOI0 NMOCTABKHU JAelcTBHS JULIEH3UH
NMPOAYKTAa

L. Calculate Linux Desktop Cpoboao He orpannyenno beccpouno
pacmpoctpansemoe [10

2. LibreOffice CBobosHO He orpanunyenno beccpouno
pacnpoctpansiemoe [10

3 ABBYY FineReader Cobonno He orpanudenHo beccpouro
pacnpoctpansiemoe [10

4. . CBobonHO He orpannuenso Beccpouno

7-Zip

pacnpoctpansiemoe [10

5. Google Chrome CroboaHo He orpanuyeHHo BeccpouHo
pacnpoctpansiemoe [10

6 VLC Media Player Cpobomo He orpanudenno beccpouno
pacnpoctpansiemoe [10

7 Discord CpobGoaHo He orpanudeHHo BeccpouHo
pacnpoctpansiemoe [10

8- | Autodesk AutoCAD Cobonro He orpannyenHo beccpouno
pacnpoctpansiemoe [10
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9. IntellIJIDEA CBobosHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
10. FreeCAD CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
12. Kontpakt Ne 90-  JluueH3us aJjisg akTUBaLUU 12 mecsieB
133DA/2021 ot Ha paboYMX CTaHIMX, |(€KEroHOE MPOICHUE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce paboune | MOJMHMCKH C TIPAaBOM
Standard MecCTa B YHUBEPCUTETE nepexoja Ha
OOHOBIIEHHYIO BEPCHUIO
MPOJIYKTA)

13. Kontpakt Ne 90- 500 nmuuensui 12 mecsieB
Kaspersky Endpoint 133D5A/2021 ot (exxeroHOE TIPOITICHUE
Security st GuzHeca — 07.09.2021 MOJITUCKH C IPAaBOM
Cranmaptabiil Russian nepexoia Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MPOJIYKTA)

14. GIMP CBo06o1HO He orpannuenno beccpouno

pacnpoctpansemoe [10
15. |OBS (Open Broadcaster CBobonHO He orpannuenso Bbeccpouno
Software) Studio pacmpoctpansemoe [10
14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUS TIPOT'PAMM
DopMbl U
HauMmenoBanue METObI
OcHOBHbBIE MOKA3aTeJN OI[EHKHU
pa3zesioB KOHTPOJIS U
OLIEeHKH
Pazpnen 1. 3Haert: Ouenka 3a
OcCHOBBI — 3JIEMEHTBI TOYEYHON M MPOCTPAHCTBEHHOW | KOHTPOJIBHYIO
KpUCTauIorpauyeck | CHMMETpPHH, CHocoObl WX TMpejacTaBieHus u | padory Ne 1.
oro ¢popmanuzma 0COOEHHOCTH B3aMMO,ICHCTBHS;
Ymeer: Onenka 3a
—  [Jucronp3oBaTh 0003HAUCHUS pedepaTtuBHO-
MIPOCTPAHCTBEHHBIX U TOYEUHBIX TPy AHATUTUYECKYO
CUMMETpPHUH, CTPOUTH IPpaduKu paboty Nel.
MPOCTPAHCTBEHHBIX U TOYEUHBIX TPy
CUMMETPHH;
Baaneer:
—  HaBBIKaMU KpHUCTaIIOrpaguueckoro
OIMHMCAHUS PEATbHOU CTPYKTYPHI KPUCTAIUIOB;
—  METOAOJOTMYECKHUMH MOIX0IaMHU "
HaBbIKAMU BBISIBJICHUS] B3aMMOCBS3€H CTPYKTYpHI,
CBOWCTB u TEXHOJIOTUU MOJTy9CHUS
KPUCTAIITNYECKMX HAHOMATEePHAaJIOB.
Paznea 2. 3Haert: OueHka 3a
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DopMbl U

HauMmenoBanue METO/AbI
OcHOBHBIE OKA3aTEJIU OLEHKH
pa3jae/ioB KOHTPOJIA U
OLICHKH
MakpocumMmeTpus —  DIIEMEHTHI TOYEYHON M MPOCTPAHCTBEHHOMW | KOHTPOJIbHYIO
HaHOKPHUCTAJIJIOB CUMMETPHH, CHOCOOBI MX MpejacTaBieHus u | padory Ne 2.
0COOCHHOCTH B3aUMOJICHCTBHA,
—  NPUHUMIB MHIUIMPOBAHHS y310B, psagos | OleHKa 3a
U IJIOCKOCTEN KPUCTANINYECKON PEIETKY; pebepartuBHO-
— CBA3b O0MMKAa  KPUCTAUIOB C  HX | AHAIUTHYCCKYIO
CTPYKTYpoil H crocoGbl yrpasieHus oGmmkom | padory Ne2.
KPUCTAJIOB;
Ymeert:
—  HCIIONB30BaTh 0003HaYECHUS
MPOCTPAHCTBEHHBIX 151 TOYEYHBIX rpyni
CUMMETPHH, CTPOUTH rpaduku
MPOCTPAHCTBEHHBIX 151 TOYEYHBIX rpyni
CUMMETPUH.
—  AHAJIM3HUPOBATh BO3MOYKHOCTH MOJIyYEHUS
HAHOYACTHI] Pa3iIN4HOi (HOpMBI, B 3aBUCHMOCTH
OT CHMMETPUU KPHUCTAIMYECKOTO CTPOEHHUS
Marepuana HAaHOYacCTHIL;
Baaneer:
—  HaBBIKaMHU KpUCTAILIOTpaPUIecKoro
ONMCAaHUS PEATBHOM CTPYKTYPBI KPUCTAIIIOB;
—  METOJOJOTHYECKUMU MOJAX0IaMHU u
HaBBIKAMH BBISBJIICHUSI B3aUMOCBSI3€H CTPYKTYpHI,
CBOWCTB u TEXHOJIOTUH MOJy4YECHUS
KPUCTAJUIMYECKUX HAHOMATEPHUAJIOB.
Pazpea 3. 3Haer: Onenka 3a
Kpucrannoxumus —  DJIEMEHTHI TOYEYHOU U MPOCTPAHCTBEHHOMN | KOHTPOJIbHYIO
HaHOMAaTEepHUaJIOB CHMMETPHH, CIIOCOOBI WX TpejacTaBieHust u | padbory Ne 3.
0COOCHHOCTH B3aUMOJICHCTBUS; OneHka 3a
—  THUIBI IIPOCTPAHCTBECHHBIX PELETOK, pedepaTuBHO-
CIIOCOOBI MMOCTPOCHUS rpadukoB | AHAIUTHIECKYIO
IPOCTPAHCTBCHHBIX I'PYIII, pa60Ty Ne2.

- MCXaHU3MbBI pOCTa KpHUCTAJJIOB, BKJIHOYaA
HAaHOKPHUCTAJLIBI,

— CBA3b  OONMKAa  KPHUCTALIOB C  HX
CTPYKTYpOH M CHOCOOBI YIIpaBICHUS OOJUKOM

KpPHUCTAJLJIOB;
YMerTh:

—  HCIOJIB30BaTh 0003HaYCHU
IIPOCTPAHCTBEHHBIX u TOYEYHBIX rpymnn
CUMMETPHH, CTPOUTH rpaduku

IIPOCTPAHCTBEHHBIX U TOYEUYHBIX  TPYIII
CUMMETPUHU;

—  AHAJIM3UPOBATH BO3MOXKHOCTH IOJIyYECHUS
HAHOYACTHUI[ PA3JIUYHON (OPMBI, B 3aBUCUMOCTHU
OT CHUMMETPUHM KPUCTAUIMYECKOTO CTPOEHUS
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DopMbl U

HauMmenoBanue METObI
OCHOBHbBIE MOKA3aTeJIN OEHKH
pasaesioB KOHTPOJISI
OLIEHKH

Marepuaia HaHO4YaCTHLL;

— 3ajgaBaTh  TpeOOBAaHUS K  YCIOBHUSIM
(dhopMHUpPOBaHKS HAHOYACTHUI[ ¥ HAHOMAaTEPHUAJIOB,
st o0ecriedyeHUs TPeOYeMBbIX CTPYKTYpHBIX H
(UBUYECKUX XapaKTepUCTUK HaHOMAaTepuaa;
Baaneer:

—  HaBBIKAMH KpUCTAILIOTpaguIecKoro
OMUCAHMS PEATbHON CTPYKTYPhI KPUCTAIIJIOB;

—  METOJIOJIOTHYSCKHMH MOgX0daMH u
HAaBBIKAMU BBISBJICHHUS B3aUMOCBS3€H CTPYKTYPBI,
CBOMCTB u TEXHOJIOTHH MOJTy4YEeHUS
KPUCTAJUIMYECKHX HAHOMATEPHUAJIOB.

15. OCOBEHHOCTH OPTAHU3AIINMN OBPA30OBATEJIBHOI'O ITPOIECCA I
HNHBAJINIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHne WHBANUAOB W JMII C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYIIECTBJISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3anuy M OCYIIECTBICHHUS 00pa30BaTENbHON AESITENbHOCTH IO
o0pa3oBaTeNbHBIM TpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMMmaM CIIEHUAINTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem o Ilopsake opraHu3auu M OCYIIECTBICHHS 00pa30BaTeNbHON
NEeSTEIbHOCTH M0 00pa30BaTeIbHBIM MporpaMmaM — IporpamMmmam OakajaBpuara, MporpaMMmam
CHeluaJnuTeTa, IporpaMMaM MarucTparypbl B POCCHHCKOM  XMMHMKO-TEXHOJOTHYECKOM
yauBepcutere umeHu .M. MenneneeBa (yTB. pelmieHHEM YUYEHOTO COBETa YHHBEPCHTETA OT
28.06.2017, nmpotokon Ne 9);

— MeronnyeckuMu pEeKOMEHAALMSIMH IO OpraHU3alMu 00pa30BaTEIbHOrO Mpolecca
Ui OOy4YeHHMs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0pOBbSI B
0o0pa3oBaTeNbHbIX OpraHMU3alMsIX BBICIIETO O0pa30BaHHA, B TOM YHCJIE OCHALIEHHOCTH
o0pa3oBaTenpHOro npolecca (YTBEepKIeHbI 3amecTuTenieM MuHncTpa o6pa3zoBanus U Hayku PD
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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