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Mporpamma ancumnnuubl "Poct kpuctannos"; 03.03.03 Pagnoguanka; TexHnk-npoektmposwmnk Mapucos M.A.

Mporpammy oucumnnuHbl paspabotan(a)(n) TexHuk-npoekTupowmuk Mapncos M.A. HAJ1 marHuTHoA
pPagnoCcneKkTpPOCKoNUN N KBaHTOBOM anekTpoHuky M. C.A. AnbTwynepa Kadenpa KBaHTOBOM
9NEKTPOHUKM 1 paanocnekTpockonuu , Mikhail.Marisov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHns oucumnnuHbl (Moayns) "PocT kpucTtannos" aBnsieTcs n3y4eHme OCHOBHbIX METOO0B
NONy4EeHMSI MOHOKPUCTaNIMYECKNX 0O bEKTOB, 3aKOHOMEPHOCTEN CBA3bIBAOLLMNX CBONCTBA
KpUCTasnnos 1 NpoLecchl X pocTa.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnmnHa BktodeHa B pasgen " 51.B.AB.11 OucunnnnHbl (Mogynu)" OCHOBHOW
obpaszoBartenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 3 kypce, 6 ceMecTp.

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " b3.B.6 MNpodeccroHanbHbIA" OCHOBHOM

obpasosaTtenbHol nporpammbl 011800.62 Pagnodmamka n 0THOCUTCS K AUCLMNIMHAM MO BblIbopy.
OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

OucumnnuHa "PocT KpucTannoB" oTHOCUTCA K NpodoeccroHanbHoMy Lmkiy. OHa nMeeT Kak
oyHIOaMeHTanbHoe, Tak 1 NPUKNanHoe 3HAYEHNE B CUCTEME Paanoun3nyeckoro obpasoBaHusl.
9Ta oMcuMnanHa ces3aHa co CnelyrwWwnMmn QUCUUNAVHAMA: ONTUKA, MArHUTHBIA PE30HAHC, POCT
KpvcTanios, MatepuanoBeneHve, kpuctannorpadgmsi.

OcBoeHve ancumnavHbl "PocT KpucTannos" HeobxoaMMo Ansi TEOPETUHECKOW N NPaKTUYECKON
NOArOTOBKM MO APYrUMU OMCLMUMAMHAM: OCHOBbBI TEOPUM ONTUYECKMX CMEKTPOB M CMEKTPOB
MarHUTHOro Pe3oHaHca, oU3rka KOHAEHCUPOBAHHbIX CPeL.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
npuobpetaemon KoMNeTeHLUn
CMOCOBHOCTBIO MCMOIb30BaTh 6a30Bble TeopeTnvyeckmne 3HaHumA
nk-1 (B TOM 4Hucne no gucunninHam I'IpOC*JI/IfII/I3aLI,I/II/I) Onga peweHuns
npodpeccroHasnbHbIX 3a4ay;

CMOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble

Lncpp komnetreHLUN

k-2 NPOMPECCHOoHaNbHbIE HaBbIKM

MK-3 CMOCOBHOCTLIO MOHMMATb MPUHLUWMMBLI PABoThl U METOADI
(NpodpeccroHarbHble aKcnayartaumy COBPEMEHHON PaanoaNeKTPOHHON 1 ONTUYECKOM
KOMMeTEeHLMN) annapatypbl 1 060py00BaAHMS.

ok- 3 CMOCOGHOCTbIO K MOCTAHOBKE Lenu 1 BbiBOpy MyTeil ee

OOCTUXEHUNS, HACTOMYMBOCTb B JOCTUXEHUN LIENN

CNOCOOHOCTbLIO K 0BNageHunio 6a3oBbiMU 3HAHUSMU B 00nacTu
oK- 8 MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BaHMIO B
npogoeccnoHanbHom 0eaTenbHOCTH

CMOCOBHOCTBIO CaMoCTOATENbHO NPYobpeTaTbh HOBbIE 3HAHWS,
ok-10 NCNoNb3ys COBPEMEHHbIe 0bpa3oBaTenbHbIe U
WHJOOpPMaLIMOHHbIE TEXHONOTNN

CMOCOBHOCTBIO K NPaBUNbHOMY UCMONb30BaHUIO 0bLEeHay4YHOR 1
crneunanbHoOM TEPMUHONOTN

oK-12

B pe3ynbTate 0OCBOEHNA ONCUNMIINHDBI CTYOEHT:
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1. DONXEH 3HaThb:

METOObl BblpallMBaHNA KpUCTannos, NX XapakTepHble OCOéeHHOCTVI, a Takxe obnactu NPUMEHEHUA
pa3nnyHbIX METOO00B POCTA.

2. DONTXEH yMeTb:

PaboTatb ¢ nuTepatypoii. icnonb3oBaTtb AaHHble (ha30BbIX AMarpamMm, UMEKLLNXCS B uTepaType.
Onpepnenstb BO3MOXHOCTb MONy4EHNS MOHOKPUCTaNoB TpebyeMoro coeanHeHmsI.

3. 0OMXEeH BnageTb:

3HaHUSIMK 06 OCHOBHbIX KPpUCTannoxXxmMmn4eCkmnx 3aKOHOMEPHOCTAX N NX CBA3N CO CprKTypOVI
Kpuctanna n ycnosmnsamum ero nojiy4eHuns

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

PaboTatb ¢ nuTepatypoii. icnonb3oBaTtb AaHHble (ha30BbIX AnarpamMm, MMEKLMNXCS B UTepatype.
Onpepnensitb BO3MOXHOCTb MONy4EeHNSt MOHOKPUCTaNIoB TpebyeMoro coeanHeHMsI.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMNAUHBI 3a4€eT B 6 cemecTpe.

CyMmMapHo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl u yachol
Pasgen ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywme coopMbl
N 'D'"Kn"(")""ﬂ;”b'/ Cemectp cemecTpal (B yacax) ‘ll(ompgj)mp
ay Nek ImI1pal(TwleCI(meJ1a60paTopH|:|e
u 3aHATNA pa60Tb|

Tema 1. BeegeHwue.
1. da3bl 1 KOMMOHEHTDI 6 1 1 0 1

Tema 2. ®Pasbl 1 YCTHbI ONpOC
2. KOMMOHEHTDI 6 2 1 0 1

Tema 3. .
3. |BO3HUKHOBEHME HOBO 6 3 1 0 1 yCTHBIV OMpoC

goasbl

Tema 4. <
4. |Bo3HMKHOBEHWE HOBOW 6 4 1 0 1 YCTHBIM ONPOC

oasbl
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 5. PocTt u
paBHoOBecHas chopma
KpucTtannos

0

YCTHbIA OnpocC

Tema 6. PocT 1
paBHOBecHas popma
KpucTannos

YCTHbI ONpOC

Tema 7. PocTt
KpucTannos u3 napa

YCTHbI Onpoc

Tema 8. PocTt
KpucTannos u3 napa

. |CamocTogTenbHas

paboTta 7 PaBHoBeCcHas
doopma Kpuctannos

YCTHbI ONpOC

Tema 9. PocTt
KpucTannos u3
pacnnasa

YCTHbI Onpoc

10.

Tema 10. Poct
KpucTannos n3
pacTsopa

10

YCTHbI ONpOC

11.

Tema 11. Poct
KpUCTannos n3
pacTteopa

11

KOHTpONbHas
paboTta
YCTHbI ONpocC

12.

Tema 12. CkopocTb
pocTta u doopma
KpUcTannos B
NPUCYTCTBMM NpUMeECH

12

YCTHbI ONpOC

13.

Tema 13. Jlekuns 13
CkopocTb pocTa u
doopma KpucTtannos B
NPUCYTCTBUM NPUMECH

13

YCTHbI Onpoc

14

Tema 14. 3aBUCUMOCTb
KayecTBa KpMCTanios

‘loT ycnoBuia nx

BblpallnBaHNA

14

YCTHbI ONpOC

15.

Tema 15. 3aBncumocTb
KayecTBa KpMCTannos
OT YCNOBUMN NX
BblpallnBaHNS

15

YCTHbI Onpoc

16.

Tema 16. MaccoBad
KpucTannuaaums

16

KOHTPONbHas
paboTta
YCTHbI ONpocC

17.

Tema 17. MeTonpbl
nccnenoBaHus
npoueccoB pocTa
KpuCTannos

17
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 18. MeToabl
nccnenosaHmMs
18. npoueccos pocTta 6 18 1 0 1
Kpuctannos

Tema . NI'torosas 3a4yeT

doopma KOHTponsA
NToro 18 0 18

4.2 CopepxaHue OUCLUMNIMNHbI
Tema 1. BBepeHune. @a3bl U KOMMOHEHTbI
neKkuunoHHoe 3aHsitne (1 yaca(os)):

dasbl 1 KOMMOHEHTLI. YpaBHeHUst Mnbbca-[ioremMa onst AByXpasHOW [BYXKOMMOHEHTHON CUCTEMbI.
Ycnosus paBHoBecus 1 npespaueHns as. Kpucrannmsaums B OLHOKOMMNOHEHTHOW CUCTEME

naboparopHas pabora (1 4aca(oB)):

OnpegneneHne ha3oBoro coctaBa CUCTEM B Pa3/IMYHbIX YCNOBUSX (TEMNepaTtypa, AaBNeHnE)
Tema 2. Pa3bl ¥ KOMMOHEHTDI

nekumnoHHoe 3aHsitne (1 yaca(os)):

[varpaMmbl COCTOSIHMSI IBYXKOMMOHEHTHbIX CUCTEM, YCNOXHEHHbIE AMarpaMMbl COCTOSIHMSI.
N306paxeHne gpasoBbix COCTOSIHNI TPEXKOMIMOHEHTHOM cucTeMbl. [TOBEPXHOCTHOE HaTSIXXEHMeE.
dopmyna Jlannaca. YpasHeHne Mmbbca-ToMcoHa

naboparopHas pabora (1 4aca(oB)):
[varpaMmbl COCTOSIHMSI IBYXKOMMOHEHTHbIX cucTeM. OnpeneneHne coctasa Xuaokon 1 TBepaoi

has.

Tema 3. Bo3HuKHOBeHUe HOBOM cha3bl
NeKunoHHoe 3aHsitne (1 yaca(os)):

["loMoreHHoe 3apoxaeHue kanenb XuakocTu. ['oMoreHHoe 3apox.aeHvne Kpuctanios. [eteporeHHoe
3apoxgeHune kpuctannos. PasMHOXeHNe KpUcTansnos.

naboparopHas pabora (1 4aca(oB)):

["lomMoreHHoe 3apoxaeHne HoBon doasbl. Kputnyeckuin pagnyc sapogpiwa. XmMnyecknin noteHuman
OTHECEHHbI K O4HOW YacTuue

Tema 4. Bo3HUKHOBeHUe HOBOW ha3bl
neKuunoHHoe 3aHsitne (1 yaca(os)):

BnnsiHne BHeWHNX BO3OENCTBMIA HA CKOPOCTb 3apoabiieobpasoBaHns. Teopusi obpa3oBaHus
TPEeXMepPHbIX 3apOoAabllei Ha YyXepoaHblix YacTuuax. Obpa3oBaHne 3apoabilei NP BbICOKMX
NepechIEeHUSIX.

naboparopHasi pabora (1 4aca(oB)):

BnnsiHne BHeWHUX 0akToOpOB HA CKOPOCTb BO3HUKHOBEHMS KpucTanioB. OCo6eHHOCTM
BO3HMKHOBEHWS 3apOoAbllwel NPy O4eHb BbICOKMX NEPECHIWEHNSX

Tema 5. PocTt n paBHOBecHasi oopMa KpucTtannios
nekumoHHoe 3aHsitne (1 yaca(os)):

Mogenu pocTa kpuctannos. PocT ngeanbHoro kpuctanna nytem obpasoBaHust BYMEPHbIX
3apoapleil. PaBHoBecHas oopma KpucTannos.

naboparopHas pabora (1 4aca(oB)):

Ob6pasoBaHune OBYMEPHbIX 3apoabllleil Mpu pOoCcTe MOHOKPUCTaNoB cepebpa. BoliuncneHmne
yLEenbHOW CBOOOAHOW NOBEPXHOCTHON 3HEPTM

Tema 6. PocTt n paBHoBecHasi (popMa KpucTtannos
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nekumnoHHoe 3aHsitne (1 yaca(os)):

3aBMCUMOCTb KPaeBO 1 MOBEPXHOCTHOM SHEPIM OT HanpasneHns. Bo3aMoXHOCTM peanusaumm
paBHOBECHOI (oopMbl kpucTanna. CoOOTHOLWEHNE MeX Ay PaBHOBECHOW CPOPMOiA U oopMoi pocTa.
dopMbl pocTa 1 knaccudprkaums rpaHen MOHOKPUCTaoB.

naboparopHas pabora (1 4aca(oB)):

BbluncneHne paBHoBecHOM chopMbl kpuctanna no metony CrtpaHckoro-Kavwesa. BnuaHne
Temnepartypbl HA PAaBHOBECHYIO CTPYKTYPY NOBEPXHOCTU KpucTanna.

Tema 7. PocT KpucTtannoB U3 napa
NeKuunoHHoe 3aHsitne (1 yaca(os)):

ALCOpPOLIMOHHBIN CMOW 1 NOBEPXHOCTHASA Andpdy3ns. CKOPOCTb NEPEMELLEHNS CTYMEHN HA rpaHu
KpucTtanna. HopManbHas CKOpoCTb pocTa rpaHu.

naboparopHas pabora (1 4aca(oB)):

3aBMCUMOCTb BENNYMHBI CPEAHEro nepemMeLleHmnst Monekynbl OT TemnepaTypbl B aACOPOLUNOHHOM
Cnoe Ha rpaHu kpuctanna. Ponb NoBepXHOCTHbIX AMAPAY3Wil Npy POCTe MNAaCTUHYATBLIX U
HUTEBMOHBIX KPUCTANNOB 13 Napa

Tema 8. PocT kpuctannoB n3 napa CamocrositenbHasi pabora 7 PaBHoBecHas dhopma
Kpucrtannos

neKkuunoHHoe 3aHsitne (1 4aca(os)):

Penbedh NoBepxHOCTM B Ciyyae pocTa Ha gucnokaumsx. Poct rpaHm nytem obpasoBaHms
LBYMEPHbIX 3apoablweit. dnutakcus. [NonyyeHne KBaHTOBOPA3MEPHbIX CTPYKTYP.

naboparopHasi pabora (1 4aca(oB)):

MocTpoeHWe 3aBUCMOCTI HOPManbHOM CKOPOCTM pocTa rpaHeit oT nepecoilweHnst. OCHOBHbIE
METO[B MNOJy4YeHUsi KBAHTOBOPA3MEPHbIX CTPYKTYP.

Tema 9. PocT Kpuctannos U3 pacnnasa
nekumoHHoe 3aHsitTne (1 yaca(os)):

3aTBep,ueBaH|/|e HYMUCTOro pacnnasa. OuwuncTka BeulecTsa npun Kpuctannnsaunny pacriaea.
KOHLl,eHTpaLI,I/IOHHOG nepeoxnaxaneHne pacnnasa.

naboparopHasi pabora (1 4aca(oB)):
BblpawmsaHue kpmcTannos 13 pacnnasa.
Tema 10. PocTt kpuctannos n3 pacreopa
NeKuunoHHoe 3aHsitne (1 yaca(os)):

Tenno n macconepeHoc Npu pocTe KpuUcTannoe U3 pactsopa. CKOpoCTb pocTa WepoxoBaTon rpaHm
n3 pacteopa. KnHetnyecknin KoadopuuneHT WepoxoBaTon rpaHu.

naboparopHas pabora (1 4aca(oB)):

BblipawmBaHme KpUcTanios 13 BOLHbIX pacTBOpPOB 6e3 TepMoCcTaTUpPOBaHNSA
Tema 11. PocT KpucTannoB U3 pactsopa

neKkuunoHHoe 3aHsitne (1 yaca(os)):

[MocnoiHbIn pocT KpucTannos U3 pactsopa. [NoBepxHOCTHO-ANPy3noHHas Mooens pocta
(M.O-monenb). CnoucTbld PpOCT KpUcTanna npy NPSIMOM BCTPanBaHUM HYacTul, B CTYNEHWN.

naboparopHas pabora (1 4aca(oB)):

BoipawmBaHme KpucTannos METOLOM KOHLEHTPALMOHHOM KOHBEKLIMM B TEPMOCTATUPOBAHHbIX
yCNoBUSIX

Tema 12. CkopocTb pocta n oopMa KpUCTanioB B MPUCYTCTBMU NpUMeCH
JNleKunoHHoe 3aHsitne (1 4aca(os)):

BnusiHme npumeceli Ha pocT KpucTtannoB. VIameHeHne coctasa 1 CBOWCTB KpucTannoobpasyowei
cpelbl B MPUCYTCTBUMN NOCTOPOHHErO BelecTa. AACOPOLMOHHOE AEeNCTBUE NPUMECH

naboparopHasi pabora (1 4aca(oB)):

BnusiHne ancopbrpoBaHHOR NpUMeCcH, Y4acTuLbl KOTOPOK 06pasytoT NMHERHbIe UK ABYMEpPHbIe
obpazoBaHus.

Tema 13. Jlekuus 13 CKopocTb pocTa u ¢hopma KpUCTannos B NPUCYTCTBUM NPUMECHU
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nekumnoHHoe 3aHsitne (1 yaca(os)):

HOBerHOCTHaﬂ KOHUEeHTpauuns a,D,COpﬁVIpOBaHHOVI npunmecu. SHeprequeCKoe BO3OEeNCcTBme
npuMmecun Ha PocT Kpucrtanna. KnHeTnyeckoe Bo3nencrene npuMeCcn Ha PoCT KpUCTaios.

naboparopHasi pabora (1 yaca(oB)):

BnusaHune pactBoputens Ha Kpuctannmaaumto.

Tema 14. 3aBMCMMOCTb KayecTBa KpUCTa/INIOB OT YCIOBMIA UX BblpaLluBaHUSA
NeKuunoHHoe 3aHsitne (1 yaca(os)):

BkntoyeHmsa pacteopa B kpuctann. CektopuanbHOe U 30HaNbHOE CTPOEHMNE KPUCTanoB.
naboparopHas pabora (1 4aca(oB)):

CekTopuanbHoe CTpPOoeHme, BHyTpPUCEKTOpManbHble rpaHunLbl U cnon pocTta B Kpuctannax KDP
Tema 15. 3aBMCMMOCTb KayecTBa KpUCTaIZIOB OT YCIOBMI UX BblpaLlLuBaHUSs
neKkuunoHHoe 3aHsitne (1 yaca(os)):

3axsaTt HECTPYKTYPHbIX NPUMECen 1 KpUCTanIm3aumMoHHoe aasneHune. AHoManbHas ontudeckas
IBYOCHOCTb Kpuctannos KDP.

naboparopHasi paborta (1 4aca(oB)):

OnTunyeckme HEeOOHOPOOHOCT B KpucTannax CMewaHHbIX (*)J'II'OOpVITOBbIX COCTaBOB B Oa
M(1-x)RxF(2+x) (M - Ca, Ba, Sr, P31)

Tema 16. MaccoBasi Kpucrannmaaums
nekumoHHoe 3aHsitTne (1 yaca(os)):

OcobeHHOCTN MacCcoBOiA Kpuctannmnsauumu. KnHeTnka maccosoi Kpuctannmn3aumn. maccoeas
Kpuctannnsaumsa n3 pacteopa.

naboparopHasi pabora (1 4aca(oB)):

TBepaodasHblil POCT KPUCTaNIoB

Tema 17. MeToabl UccnenoBaHUs NPOLLECCOB pocTa KPUCTanioB
NeKuunoHHoe 3aHsitne (1 yaca(os)):

MogenvpoBaHve NpPoLEecCcoB pocTa KPUCTaNIoB Ha KoMrbtoTepe. VIHTepdepeHLUMOHHbIE METOb
nccnenoBaHMs MPOLLECCOB POCTa KPUCTANNOB.

naboparopHas pabora (1 4aca(oB)):

[MprMepbl MOOENMPOBaHNS POCTa KPUCTaNnoB

Tema 18. MeToaobl UCCnenoBaHUs NPOLLECCOB poCcTa KPpUCTanNnoB
neKkuunoHHoe 3aHsitne (1 yaca(os)):

PeHTreHorpadomyeckre MeToapl MCCnenoBaHUs NPOLIECCOB pocTa kKpuctannos. ViccnenosaHue
NPOLIECCOB POCTa KPUCTANNOB METOAAMMW CKaHUPYLe 30HL0BON MUKPOCKOMUN.

naboparopHas pabora (1 4aca(oB)):
O6HapyXxeHre poCTOBbIX AedEKTOB B KpMUCTaniax peHTreHoTonorpadnyeckuMm MeToaamm

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camoctositensHon [TpymoeMKoCTb g‘:ﬂ%’:‘;z)ﬁ:’:gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P

Tema 2. dasbl n noaroTtoBska K

2. - 2 .
KOMMOHEHTbI 6 YCTHOMY OMnpocy 2 yCTHBIW Onpoc
Tema 3. noaroToBka K

3. |Bo3HMKHOBEHWE HOBOW 6 3 2 THbIA ON
cpasb YCTHOMY OMnpocy ye onpoc
Tema 4. nogroTtoBka kK

4. |BOo3HUKHOBEHWE HOBOW 6 4 2 THbIN On
cpasb YCTHOMY OMnpocy yc onpoc
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Bupbl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5. Poct n
noaroTtoBka K o

5. |paBHOBeCHas popma 6 5 nggMo oﬁ oc 3 YCTHbI ONpocC
KpucTannos y y onpocy
Tema 6. PocT 1

NnoAaroToBka K o

6. |paBHOBeCHas goopma 6 6 nggMO or? oc 3 YCTHbIA ONpOoC
KpucCTannos y y onpocy
Tema 7. Poct noaroToeka K .

7. 7 THbIA On
KpucTannos u3 napa 6 YCTHOMY Onpocy 3 ye onpoc
Tema 8. Poct
KpuCTannos U3 napa

NnoaroToBka K o

8. |CamocTosiTENnbHAS 6 8 yngng or?pocy 3 YCTHbIA ONpPOC
paboTa 7 PaBHoBecHas
doopMa KpucTannos
Tema 9. Poct

noaroToBka K o

9. [Kpuctannos n3 6 9 nggMo or? oc 3 YCTHbIA OnNpocC
pacnnasa y y onpocy
Tema 10. PocT

NnoaroToBka K .
10.|[kpncTtannos n3 6 10 nggMO o:poc 2 YCTHbIA ONpPOC
pacTteopa y y y
noaroToBka K
o KOHTpONbHas
Tema 11. Poct KOHTPONbHOWN 1 paéoga
11.|[kpucTannos n3 6 11 |pabote
pactsopa rnogroTtoeka K .
2 THbI On
YCTHOMY Onpocy ye onpoc
Tema 12. CkopocCTb
ocTa n popma noaroToBska K .

12.P 12 2 THbI On
KpUCTannos B 6 YCTHOMY Onpocy ye onpoc
NPUCYTCTBUMN NPUMECH
Tema 13. Jlekumsa 13
CkopocTb pocTa 1 noaroToBka K o

13. 1 2 THbIN On

3 doopma KpucTannos B 6 3 YCTHOMY OMpocy ye onpoc
NPUCYTCTBUM NPUMECH
Tema 14. 3aBUCUMMOCTb
KayecTBa KpMCTannos noaroToeka K o

14. o 14 2 THbI On
OT YCNOBUIA MX 6 YCTHOMY Onpocy yc onpoc
BblpallMBaHnNs
Tema 15. 3aBncmMocTb
KayecTBa KpuCTannos noaroToeka kK .

15. o 1 2 THbIN On

5 OT YCNOBUI KX 6 5 YCTHOMY OMpocy ye onpoc
BblpallnBaHns

MOAroToBka k KOHTPONbHas
KOHTPONbHOW 1 6
Tema 16. MaccoBas 6 paboTa
16. 6 16 [paboTe
Kpuctannmsaums NOATOTOBKA K
1 THbIN On
YCTHOMY onpocy ye onpoc
NToro 36

5. O6pa3oBare/ibHble TEXHONOIUU, BK/IloUYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHUs

PernctpaumoHHbIn Homep
CtpaHnua 9 ns 15.
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JNleKUMOHHbIE 1 NPaKTUYECKMEe 3aHATUS NPOBOASTCS C UCMONb30BaHNEM MY/IbTUMEANAHOMO
KoMMekca, MO3BONSIOWEro HarnsaAHo nonyyatb CTyAeHTaM BCo HE0BX0AMMY0 MHGOPMALIMIO.
3aHsATUS NPOBOAATCS B MHTEPAKTMBHOM (HOPME, NMO3BOSISIOWENA CTYAEHTaM Nyyle ycBamBaTb
matepuan. B nekumsix yaeneHo 6onblioe BHUMaHWe pa3bopy KOHKPETHbIX CUTyauuii BO3MOXHbIX AJ1s
peanbHbIX KPUCTaNIMYecknx BewecTs. Kayectso obyyeHns OCTMraeTcs 3a c4eT MCNonb30BaHuUs
cnenyrowmnx goopM y4ebHon paboTbl: nekumnn (MCronb3oBaHne NPobneMHbIX cuTyaunii, pasbop
KOHKPETHbIX CUTyauuid), caMocTosiTenbHas paboTa cTyaeHTa (BbIMONHEHNE MHAVBUOYANbHbIX
LOMALWHMX 3a0aHWUI), KOHCYNbTaLMN.

Ins 6onee HarnAOHOro NPEACTaBNEHNS CTyAEHTAM Pa3nnyHbIX TUMNOB KPUCTANINYECKNX CTPYKTYP
ncnonb3yeTcs nporpammHbiv naket "Balls & Sticks
(http://www.toycrate.org/bs/download/bs_download.html)" n nHtepHet pecypc "Crystallography
Open Database (http://www.crystallography.net/)"

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum nNo UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBegeHue. ®a3bl U KOMMNOHEHTbI
Tema 2. ®a3bl U KOMNOHEHTbI
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHus ['mbbca-iorema ons nByxgasHoW ABYXKOMMOHEHTHON CMCTEMbI. YCNOBUS PaBHOBECUS U
npespaLeHns gas. Kpuctannmsauusa B 04GHOKOMMOHEHTHOW CUCTEME

Tema 3. Bo3HukHOBeHUe HOBOM cha3bl
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

JnarpamMmbl COCTOSHMS IBYXKOMMOHEHTHbIX cucTeM. [paBuno pblyara. Tunbl guarpamm ¢ pasnmyHol
CTENEHbO PACTBOPUMOCTY KOMMOHEHTOB

Tema 4. Bo3HUKHOBeHUe HOBOM pa3bl
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

,D,I/Ial'paMMbI Cc o6pa303aH|/|eM YCTOMYMBOIro XMMMYECKOro coeauHeHns, pasnaratollerocs
coeanHeHnsa n c o6pasoBaH|/|eM coeonHeHns - TBepdoro pacrteopa.

Tema 5. PocT u paBHOBecHas ¢popma Kpucrtannos

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

[TomMoreHHoe 1 reTeporeHHoe 3apoXxaeHune Kpuctannos. PasmHoxeHre Kpuctannos.
Tema 6. Poct n paBHOBecHasi oopMa Kpucrtannos

YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

BnunsiHne BHeWHUX BO3OENCTBUIA HA CKOPOCTb 3apoabieobpasoBanHs. ObpasoBaHue 3apoabilleit
NP BbICOKUX NEPEPECHIEHNSIX

Tema 7. PocT KpucTtannoB U3 napa
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

PocT nneanbHoro kpuctanna nytem obpasoBaHunsi oByMepHbIX 3apodbiwei. O6pasoBaHue
NBYMEPHbIX 3apoAbllleli Mpu pocTe MOHOKpUCTannoB cepebpa

Tema 8. PocT kpuctannoB n3 napa CamocrositenbHasi pabota 7 PaBHoBecHas chopma
Kpucrtannos

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3aBUCMOCTb KPaeBOM 1 NOBEPXHOCTHOM SHEPTrUK OT HanpaBneHns. Bo3MOXHOCTM peanv3aumm
paBHOBECHOW popMbl KpucTtanna. CooTHOWeEHE Mexay paBHOBECHOW (POPMOI 1 hopMoi pocTa.
dopmbl pocTa 1 Knaccumkaums rpaHeit MOHOKpPUCTannoB

Tema 9. PocT KpucTannos U3 pacnnasa
YCTHbI ONPOC , MPUMEpPHbIE BONPOCHI:

AncopOUMOHHBI CNO 1 NoBepxHOCTHas anddyans. CKopoCTb NepemeLleHnst CTyNeHn Ha rpaHmn
KpvcTanna. HopManbHas ckopocTb pocTa rpaHu.
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Tema 10. PocTt Kpuctannos n3 pacreopa
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

MexaHn3Mbl anmMTakcuu. CDaKTOpr BNnusAOWMe Ha npouecc nony4yeHms CoBepLlleHHbIX
MOHOKpUcCTannn4eckmnx cnoes.

Tema 11. PocT KpucTannoB U3 pactsopa
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

KoHTponbHasa 1 1. ®asbl 1 KOMNOHEHTbI. 2. Kpuctannmaaumsa B 04HOKOMMOHEHTHON cucteme 3.
["lOMOreHHoe 3apoXxaeHue kanenb XuakocTu, Kpuctannos. 4. Mogenu pocrta Kpuctannos. 5.
PaBHoBecHas oopma kpuctannos 6. BnusHue Temneparypbl HA paBHOBECHYIO CTPYKTYpY
NMOBEPXHOCTM KpucTanna 7. dnutakcus

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3aTBepaeBaHne YmcToro pacnnasa. O4McTka BewwecTBa Npv Kpuctanamsaumm pacnnaea.
KoHueHTpauroHHoe nepeoxnaxneHve pacnnasa.

Tema 12. CKkopocTb pocTta u chopma KpUcTanioB B NPUCYTCTBUM NPUMECH

YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

MB v 4 mogenn pocTa KpucTanios U3 pacTeopa.

Tema 13. Jlekumnsa 13 CkopocTtb pocTa n cpopma KpucTaasioB B NPUCYTCTBUM NPUMECH
YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:

BnnsHne npumeceit Ha pocT Kpuctannos. IamMeHeHne coctaBa u CBOWCTB KpucTannoobpasytoLer
cpenbl B MPUCYTCTBM NOCTOPOHHErO BelecTBa. ALCOPOLMOHHOE AeiCTBE NPUMECH

Tema 14. 3aBUCMMOCTb KayecTBa KPUCTa/I/IOB OT YC/IOBUW UX BbipalLUBaHUS
YCTHbI ONPOC , NPYMEPHbIe BOMPOCHI:

BkntoueHusi pacteopa B kpuctann. CektopuanbHOe U 30HaNIbHOE CTPOEHNE KPUCTaNNOoB.
Tema 15. 3aBUCMMOCTb KayecTBa KpUCTa//IOB OT YCJIOBUWA UX BbipalLUBaHUS
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

OcobeHHOCTI MaccoBol KpucTanamnsaumm. KuHetuka MaccoBoi KpucTannmsaumn. Maccosas
KpvcTannmaaums u3 pacteopa. TBepaodasHsblii poCT KpUCTanios

Tema 16. MaccoBasi Kpucrannmsaums
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

KoHTponbHas 2 1. OuncTtka BewecTsa Npu kKpuctannmsauum pacnnaea. 2. BnusiHne npumeceit Ha
pocT kpuctannos 3. TBepoodasHblii pocT kpuctannos. 4. MonenuposaHue NpoLEeccoB pocTta
KpucTtannos. 5. IHTepgepeHLUNOHHbIE 1 PEHTreHOrpanyeckne METObl MCCNefoBaHNs NPOLECCOB
pocTa KpucTannoB 6. BO3MOXHOCTM orpaHMYeHnst pocta KpUCTannoB B HEKOTOPbIX HANpaBneHnsx

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

MogennposaHue NpoLeccoB pocTa KPUCTannoB Ha KomnbloTepe. VIHTepdepeHUnoHHbIe MeToabl
nccnenoBaHus NpoueccoB pocTa Kpuctannos. PeHTreHorpadouyeckme Metoabl uccnenoBaHms
NpoLLeccoB pocTa KpMCTannos. ViccnenosaHne NpoLeccoB pocTa KpMcTannos MetTogamum
cKaHupyoLen 30H00BOWN MUKPOCKOMNMN.

Tema 17. MeToabl UccnenoBaHUs NPOLLECCOB pocTa KpUCTanios
Tema 18. MeToabl uccnenoBaHUs NPOLLECCOB pOCTa KPUCTanios
Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

1. ®dasbl 1 KOMMOHEHTHI. YCNOBMS paBHOBECUKS 1 NpeBpalleHns das
2. Kpuctannusauus B 04AHOKOMMOHEHTHOW CUCTEME
3. NomoreHHoe 3apoxaeHune kanenb XUaKoCTu, KPUCTansos.

4. ['eTeporeHHoe 3apoxaeHne Kpuctannos. BnvsHne BHeEWHNX BO3OENCTBUA HA CKOPOCTb
3apoapiweobpasoBaHuns

5. Mogenu pocTa kpucTtannos. PocT noeanbHoro kpuctanna nytem obpasoBaHnsi ABYMEPHbIX
3apogbliwen
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6. PaBHOBeCHas doopma KpucTtannos. BolumcneHne yaenbHoin cBo604HO NOBEPXHOCTHON SHEPruu.

7. BO3MOXHOCTU peanv3aummn paBHOBECHOW (popMbl kpucTtanna. COOTHOLWEHVE MeXy PaBHOBECHOM
chopmoii 1 doopMoii pocTa. BnmsHue TemMnepatypbl Ha PaBHOBECHYIO CTPYKTYPY NMOBEPXHOCTH
KpucTanna

8. ALCOPOUMOHHDIA CNO 1 NOBEPXHOCTHASA Anddy3nsi. CKOpOCTb NEPEMELLEHUSI CTYMEHN Ha rpaHun
Kpuctanna. PocT rpaHu kpucTanna nyteMm obpa3oBaHnsi AByMEPHbIX 3apoablweid. dnutakcust

9. 3atBepaeBaHue YnucToro pacnnaea. O4ncTka BelwecTsa npw Kpuctannmsaumm
pacnnaea.KoHuUeHTpauroHHoe nepeoxnaxaeHme pacnnasa.

10. Tenno n macconepeHoc npu pocTe KPUCTanoB U3 pacteopa. [NoCnonHbIA pocT.

11. BnusHue npumecein Ha pocT KpucTannos I3MeHeHne coctasa U CBOWCTB
Kprctannoobpasytoulein cpefbl B NPUCYTCTBUN NOCTOPOHHETO BELECTBA

12. BkntoyeHme pacteopa B kpucTani. CektopmanbHOe 1 30HanbHOe CTPOEHNe KpucTanios 3axeart
HECTPYKTYPHbIX MPUMECeit N KpUCTannM3aunoHHoe AaBneHve

13. OcobeHHOCTM MaccoBoW kpuctanansauun. Maccosas Kpuctanimsaums 3 pacTeopa.
TBepoodasHbln POCT KPUCTaNoB..

14. MogenupoBaHue npoLeccoB pocTa KpUCTannos.

15. IHTepdhepeHLMOHHbIE 1 pEHTIeHorpadouyeckme MeToabl NCCNenoBaHNS NPOLIECCOB pocTa
KpvcTannos

16. BO3MOXHOCTN OrpaHnyeHns pocTa KpUCTanioB B HEKOTOPbLIX HAaNpaBneHnsx
17. O6pazoBaHne 1 POCT HUTEBWIOHbBIX KPUCTANIOB B paCTBOPE B MPUCYTCTBUM NPUMECE

OueHo4Hble cpeacTBa A5 TEKYIEro KOHTPO/S yCreBaeMocTn 1 yyebHo-MeToanyeckoe
obecneyeHne caMocTosiTeNbHO paboTbl CTyAEHTOB (6annbl HabUpaeMble B TEYEHNE CEMECTPA).

B TeyeHne cemecTpa pe3ynbTUPYOLWMM KOHTPONEM CaMOCTOSTENIbHONPabOThl SBNSIOTCS 2
KOHTPOSbHbIX paboTbl, MPOBOAMMbIE B CEPEAVHE U B KOHLE CEMECTpa.

3a npaBubHOE BbINOMHEHNE 3a4aHUNI KaX 40 KOHTPONbHOM paboTbl CTYAEHT nonyyaeT oo 25
6annos. MakcumanbHoe Konny4ecTBo 6anoB HabpaHHbIX 3a CaMOCTOSATENbHYIO paboTy 50

Lns nonycka kK ak3aMeHy cTyaeHTy Heobxoammo HabpaTtb 6onee 28 6annos.

6.2 ATTectaums no MToram OCBOEHUSI OucUUNAnHbI (bannsl HabupaeMble Ha 3K3aMeHe).

Ha ak3aMeHe cTyfneHT nonyyaet 2 sonpoca u3 npunaraemoro cnucka (Mpunoxenue 1 ctp 1). 3a
OTBETbI HA KaXAbli U3 BOMPOCOB OH MonyyaeT no 25 6annos. Pe3ynbTupytowas oueHka nonyyaetcs
CYMMUMpOBaHveM 6annos, NoNy4EHHbIX B TEYEHNE CEMECTPA U Ha 3K3aMeHe.

7.1. OcHOoBHas nuTeparypa:

1. AHukuHa, B. . OcHoBbl kpucTannorpadun n gedyekTbl KPUCTaNINYeCcKkoro CTPOeHNs
[OnekTpoHHbI pecypc] : Mpaktukym / B. N. AHnknHa, A. C. Canaposa. - KpacHosipck : Cub. doenep.
yH-T, 2011. - 148 c. - ISBN 978-5-7638-2195-6.

http://znanium.com/ bookread.php?book=441367

3. OcHoBbl xumun: YuebHuk / B.I'. MBaHos, O.H. NeBa. - M.: KYPC: HLI MUHD®PA-M, 2014. - 560 c.:
60x90 1/16. (06noxka) ISBN 978-5-905554-40-7, 400 aka.
http://znanium.com/bookread.php?book=421658

4. barpacapos X.C., NopsivHoB J1.A. Tenno- n macconepeHoc rnpv BbipaliMBaHMM MOHOKPUCTaNN0B
HanpasneHHom kpuctannuaaumven / "®unamatnut'sgarenbcteo: 978-5-9221-0806-51SBN: 20071 oa:
221 cTp. http://e.lanbook.com/view/book/48245/

7.2. [lononHutenbHasa nuteparypa:
1. Eropos -TucmeHko t0.K. Kpuctannorpadpus n kpuctannoxmmmsa Mocksa. 2005. -c. 589
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2. OcHoBbl xuMum: YuebHuk / B.I". MeaHos, O.H. Nesa. - M.: KYPC: H/Ll NH®PA-M, 2014. - 560 c.:
60x90 1/16. (0bnoxka) ISBN 978-5-905554-40-7, 400 aK3.
http://znanium.com/catalog.php?bookinfo=421658

3. I.B.Bokuin. Kpuctannoxumus. M., MI'Y, 1971

4. M.Tl.Wackonbckas. Kpuctannorpadgpus. M., Boicwas wkona, 1984.

5. N.Hapaun-Cabo. HeopraHunyeckas kpuctannoxmmms. bynanewr, 1969

6. B.H. lNMopTHoB, E.B. HYynpyHos BoaHukHoBeHMe n pocT kpuctannos. M. duamarnut 2006
7. O.I. ®enopos Npoueccol pocTta kpuctannos Kues, Haykosa agymka, 2010

8. B.H. lNopTHoB, E.B. YynpyHos KnuHeTnka n mopchonorns oucnokaumMoHHOro pocra rpaHei
Kpuctannos n3 pactsopa HuxHuin Hosropon, iapatenbcteo Huxeropoackoro yHusepcuteta 2010

8. M.[. iobanuH, PocT kpuctannos B pacnnase. Kpucrtannorpapuyeckunin aHannsa n 9KCnepuMeHT /
CaHkT-lMeTepbypr : Hayka, 2008 . 390 c.

7.3. UHTepHeT-pecypcChbl:

Bupoeo Pasgen kpuctannorpaduvs n Kpuctanoxmmms -
http://video.yandex.ru/users/geolcom/collection/2/

JaHHble 0 cTpyKType kpuctannos B 6ase aaHHbix ?Crystallography Open Database -
http://www.crystallography.net/

Kpuctannorpaguyeckas n kpuctannoxumumyeckas basa gaHHbIx 4ns MUHEPanoB 1 UX CTPYKTYPHbIX
aHanoros - http://database.iem.ac.ru/mincryst/rus/index.php

MIY kadp. Kpuctannorpadgpuum n kpuctannoxummm - http://cryst.geol.msu.ru/courses/

Ypanbckuii goeaepanbHblil yHuBepcuTeT ['eomeTpuyeckas kpuctannorpagus -
http://media.ls.urfu.ru/154/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHre gncunnnuHbl "PocT Kpuctannos" npegnonaraet UCNonb30BaHMe cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeguiiHas ayontopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT N3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo n ayamno
nHGOpMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoueBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowmxcs B yo06HON 1 OOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
WNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

OcBoeHmne gncumnnuHbl "PocT Kpuctannos" npennonaraet UCNonb3oBaHMe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTUMeONAHBIA KOMNNEKC AN YTEHUS NEKUNIA.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneunanbHocT: 03.03.03 "Paguodmsnka” n cneumanndaumm dunsmka MarHUTHbIX SBNEHUN .
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