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Mporpamma gucumnnudbl "Kpuctannoxmmmna"; 04.05.01 "®yHoameHTanbHas 1 npuknagHas xmmms".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnudbl "Kpuctannoxmmmna"; 04.05.01 "®yHoameHTanbHas 1 npuknagHas xmmms".

Mporpammy omucuunnuHel paspabotan(a)(n) ooueHT, K.H. Hypuesa E.M. (Kadpenpa MuHepanoruum n nutonoruu, Hctutyt
reonormm n Hedprerasosbix TexHonoruit), Evgeniya.Nurieva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
Oornk-4 CnocobeH nnaHmpoBaTtb paboTbl XMMUYECKOM HanpaBneHHOCTH, obpabaTbiBaTb 1

MHTEPNPETUPOBATL NONMyYeHHbIE Pe3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHW N NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE CBOWCTBA KPUCTANNYECKMX BEILECTB, TOYEHHYIO U MPOCTPAHCTBEHHYIO CUMMETPWIO
CTPYKTYpbl KPUCTaNN0B, KPUCTANNOXMMUYECKYIO KNaccudukaumio KpUCTanimyecknx BewecTs

JonxeH ymeTb:

OnpepensiTb aNeMeHTbl CUMMETPUM BHELWHER oOpMbl KPUCTaNNOB, NPOCTbIe (OOPMbI KPUCTANNOB,
YCTaHOBKY KPMCTaNN0B U CUMBOJIbI FPaHel, CTPOWTb MPOEKLUMIO CTPYKTYPbI, BEIYUCASATL PACCTOSAHNS
MeX Iy aToMaMu, MoHaMu B CTPYKTYpe KpUCTannoB

JlonxeH Bnanetb:

Cnocobamun aHanuaa CTpyKTypbl KPUCTANNMYECKUX BEWECTB, COBPEMEHHBIMU CBEAEHNSIMM
NMPUMEHEHWSI KPUCTaNIMYECKNX BEWECTB B NPOV3BOLCTBE U Hayke

JonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

K aHann3y CUCTEMHbIX CBOMCTB 1 CTPYKTYPHBIX 0COBEHHOCTEN KPUCTaNNNYECKMX BEIWECTB, yMEeHVe
aHaNM3npoBaTb BHELWHIOW POPMY 1 BbIAENSTh CTPYKTYPHbIE ELMHULBI KPUCTANOB

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHas oucuunnuHa (Moaynb) BkAtodeHa B pasgen "61.0.18 OucumnnnHel (Mooynn)" 0CHOBHOM NpodbeccuoHansHom
obpasoBatenbHoi nporpamMmel 04.05.01 "dyHaaMeHTanbHas 1 npuknagHas xmmMms (AHanmTndeckast Xumms)" n oTHOCUTCS
K 0b6s13aTenbHbIM AUCUUNANHAM.

OcBauBaeTcs Ha 5 Kypce B 9 cemecTpe.

3. 06beM gucuMNInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 57 yaca(os), B TOM 4ucne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 51 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNIVHLIL: 3a4eT B 9 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnmyecTBa akageMnyeckmnx yacos v BuagoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

N Paspenbl gucumnnmvHbl / Cemect WX TPyAOEMKOCTb CamocrosiTenbHasi
monyns P (B yacax) pa6ota
MpakTuueckuelllabopaTtopHble
Jlekumm 3aHATUA pabortbl

T 4 14
1 revia 1. VICTUPVIITURAA UTTABRA VI
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Mporpamma gucumnnudbl "Kpuctannoxmmmna"; 04.05.01 "®yHoameHTanbHas 1 npuknagHas xmmms".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. OCHOBHblE MakpOCBOCTBa
KpuUCTannoB. ONeMeHTbl CUMMETPUN,
2.|Teopembl 0 CNIOXEHUN SNTIEMEHTOB 9 4 4 0 6
CYMMETPUN, KNAaCCbl CUMMETPUM.
MpocTble chopMbl

Tema 3. Kpuctannorpaduyeckme

KOOPOMHATHBLIE CUCTEMBI.

3 MexayHapoaHble 0603HaYeHNS 9 4 4 0 6
‘lknaccoB cMMMETpUX (CMMBONUKA

"epmaHa -MoreHa) 1 cumBonbl

WeHdnunca

Tema 4. TpaHCAAUMOHHaA CUMMETPUS

N KpUcTannmyeckas peweTka,

4 |napameTpbi 3N1IEMEHTAPHON AYENKMW. 9 4 4 0 6
Kpuctannorpaduyeckue kateropum

1 cuHroHunn. Tunbl aueek Bpase

Tema 5. NIHpekchbl
KpucTtannorpaguiecknx
HanpasneHui n
KpucTannorpaguyeckmx nnockKocTew
B peweTke. 3akoH [aton. 3akoH
5. Belica. OcHoBbl 9 4 4 0 6
PEHTFEHOCTPYKTYPHOro aHanmaa.
Oundopakumsa peHTreHOBCKUX nyyen
Ha kpucTanne. YpasHeHue
Bparra-Bynbda.
Tema 6. OCHOBHble MOHATUA
KpucTtannoxumun. Tunbl XMNUYECKOM
cBs3mn B kpuctannax. OnvucaHune
CTPYKTYP B TEPMUHAX NNOTHEMLWWNX
LWAPOBbIX YNaKOBOK.
6.|[KoopanHaunoHHbI nonmagp v 9 4 4 0 6
KOOPAMHALMOHHOE YUCHO.
Kpucrannoxmmmyeckme pagunycel
aromos. Cuctematuka
KpucTananyeckmx CTpyKTyp no tuny
CBS3M

Tema 7. OCHOBHblE KaTeropun
TEOPETMYECKON KPUCTaNIoXmmmnu.
7.[MopdpoTtponus. Monnumopdounam. 9 2 4 0 6
Monutunus. Nsomopdouam. HdedekTol
B KpucTannax

Tema 8. BaxHewwume CTpyKTypHbIE

8. TUMbl HEOPraHWYECKUX BELEeCTB 9 2 4 0 /
Tema 9. lNpuknagHble acnekTbl

9 KpucTannoxmMmum 9 2 0 0 6
Ntoro 28 28 0 51

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. UcTopuuyeckasi cnpaBka U BBeieHMe B KPUCTaNNIOXUMMIO

KpaTKaﬂ NCTOPUN KPUCTANIOXNMNN, CBA3b €€ C OPYyrmMn eCTeCTBEHHbIMU HayKaMu. OcHoBHble 3a0a4un KpUcTanioxmmnn.
COBpeMeHHbIe NCTOYHUKN Kpl/lCT&ﬂﬂOXI/IMI/I‘-IGCKOVI nHpopmMauunm. basbl CTPYKTYPHbIX U peHTreHorpagouyeckmnx AaHHbIX.
TeopequeCKme N 3KCnepmnMmeHTtanbHble METOAbl KDUCTANTOXUMUWN. O6nactn NPUMEHEeHNSA KPpUCTanIoXmMmmni.
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KpI/ICTaﬂﬂOXI/IMI/ISI Mn3yvaet npocTpaHCTBEHHOE pacnonioXeHne atoMOB B KpUcTtasinax, HaxoguT 3aKOHbl 3TOro
pacnonoxXxeHnsa n U3 HUX BbIBOAUT PUINKO-XUMUYECKME CBOWCTBa COOTBETCTBYHOLWUNX XMUMNYECKNX COeOMHEHUIA.

Kpuctannoxmmmsa nctopmyeckm passmsanachb B paMkax eCTeCTBEHHOHAYYHbIX AUCUUMNH - MUHEpanorum,
KpucTannorpaduu, XmMmnyeckon kpuctannorpadpuu. Kpuctannorpadgus - 310 Hayka, onvcbiBatowas naeanbHble
kpucTannbl. OHa 3aHMMaeTcs M3y4YEHNEM CTPOEHUS, (PU3NHECKUX CBONCTB KPUCTANNOB, YCNOBUIA X 06pasoBaHus,
paspaboTku METOLOB UCCNENOBAHNS W ONPENENEHNS BEILECTBA MO KPUCTANNNYECKOR hopMe, PU3NYECKM
ocobeHHoCTSM 1 T.M. BbloensioT cnepyowme pasnensl Kpuctaniorpadgum: reoMeTpuyeckas kpuctannorpacus,
dom3ndeckas Kkpuctannorpagms, KpuctanioreHes.

Tema 2. OCHOBHble MaKpPOCBOWCTBa KPUCTANIOB. DNIEMEHTbl CUMMETPUUN, TEOPEMbI O CITIOXEHUWN 3NIEMEHTOB
CUMMeTpuu, Knaccbl cummetpuun. MNMpoctbie hopmbl

OCHOBHblE MaKpOo CBOWCTBA KPUCTaNIOB: OAHOPOAHOCTD, TPEXMEPHAs YNopsAoYeHHas NPOCTPaHCTBEHHAS peleTka,
aHM30TPOMHOCTb, CMNOCOBHOCTb K CaMOOrpaHKe, CUMMETPWS.

OnpepneneHve cumMmeTpryeckol dourypel. CumMmmeTpudeckue npeobpasosarus | poga. CuMmeTpuyeckne
npeobpasosanusi Il poga. CnoxHble ocy cummeTpun.lopsnok 3anucy goopMynbl cuMMeTpun. Teopembl 0
B3aMMOEICTBIN 3/IeMEHTOB cuMMeTpun. MeTonbl NpoeumnpoBaHns kpuctannos. CTepeorpaguyeckme npoekumn. Buapl
cummeTpun. MpocTble GPopMbl HUSLWET, CPeaHEN 1 BbiCLeR KaTteropuii. Tunbl NPOCTbIX OOPM.

Tema 3. Kpucrannorpacomueckume KoopauHaTtHblie cucteMbl. MexayHapogHble 0603Ha4yeHUsi KNacCoB CUMMETPUM
(cumBonuka NepmaHa -MoreHa) u cumsonbl LLileHdonuca

KpucTtannorpaguyeckne KoopamHaTtHble cucutembl. CUHIOHNUW, Kateropmu. YCTaHOBKa KPUCTANNOB B Pa3nnyHbIX
KOOpPAMHATHbIX cucTeMax. Y3n0Bble CEeTKM, NePneHanKynsapHble OCSM CUMMETPUU KpUcTanna, ux cumMmeTpus. ToYeyHble
rpynnbl CAMMETPUN. YCNOBUS, KOTOPbIE LOMXKHbI BEINONHATHCS MHOXECTBOM 3/1IEMEHTOB /151 TOrO, YTOObl Ha3blBATHCS
rpynnoii. Abenesbl 1 Heabenesbl rpynnbl. KpaTHOCTb TOYEYHO rpymnbl cUMMeTpUK. 3akpbiTole NpeobpasoBaHns
cummeTpun. XnpansHas gourypa.O6osHaqeHuns WeHdpnnca. MexayHapoaHblie 0603HaueHust (0603HaueHust
"epmaHa-MoreHa) "pynnbl Kiopu-npenenbHble TodedHble rpynnbl. [puHumn cynepnosvnunm Kiopu.

Tema 4. TpaHCASILMOHHAsA CUMMETPUS U KpUCTaNnMyeckas peLueTka, napameTpbl 3IeMEHTapHOW SYERKW.
Kpucrannorpacpuueckue Kateropum n CUHroHuu. Tunbl sueek Bpase

TpaHCcnAUMOHHAs CUMMETPIS, TUMbl AIEMeHTapHbIX s4eek. 14 syeek BpaBe. SNeMeHThl CUMMETPUN CTPYKTYP
KpvcTannos. BUHTOBbIE OCK 1 MNOCKOCTY CKOMb3SLWero oTpaxeHus. MNpocTpaHcTBeHHbIe rpynnbl. Cxema BeiBoAa
npocTpaHcTBeHHbIX rpynn no E.C.denoposy. CUMMOpdHbIE, reMUCUMMOPMHEIE, AaCUMMOPHbLIE NPOCTPAHCTBEHHbIE
rpynnbl. Cxema BblBOAA NPOCTPaHCTBEHHbIX rpynn. 1.Bbibop Havana koopanHaTt

MpaBunbHble cnctembl Todek. MNo3nums Todkn. CMMMETpUS NO3MLUN NPaBUIbHOK CUCTEMBI TOYEK. BennynHa
cuMmeTpun. HYueno crteneHein ceoboapl. KpatHocTb. KoopanHaThl TOYek.

Tema 5. UHpeKcbl KpucTannorpacuyeckmx HanpasneHUN U Kpuctannorpacomyeckux N1ocKocTen B peLueTke.
3akoH lMatoun. 3akoH Benca. OCHOBbI PEHTFeHOCTPYKTYPHOro aHanu3sa. Jdudppakums peHTreHOBCKUX Ny4Yen Ha
Kpuctanne. YpaBHeHue Bparra-Bynbcda.

MHpekcbl kpycTannorpadpuyeckmx HanpaeneHnin n Kpuctaninorpaguyeckmx nnockocTen B pewetke. 3akoH lMaom -
OCHOBHOI 3aKOH kpucTtannorpadoun. iHaekcbl u cumeonbl rpaHein. Cumeonbl pebep kpuctannos. 3akoH 30H Beiica.
YctaHoBka kpucTtannos. Augopakums peHTreHOBCKUX Nyyelt Ha KpucTanie., NpuHUun paboTbl U CNEKTP PEHTIEHOBCKON
Tpybkun. YpaBHeHue Bparra-Bynbcpa. MexXnnockocTHble paccTosiHUS U MHAEeKChl pedonekcoB. Cesidb MHAeKcoB Munnepa
C MEXMNOCKOCTHbIMM PaCCTOSAHMUAMU, pacyeT napameTpoB SNeMeHTapHON s4eikn. NopolwkoBble AudpakTorpamMmbl B
peHTreHo(a3oBoM aHann3e, OTHOCUTENbHbIE MHTEHCMBHOCTM pedonekcos.baHk nonpolwkosbix gaHHbIX ICCD n
copepxauascs B HeM UHdopmaLus.

Tema 6. OCHOBHble NOHATUS KpUCTaNnnoxXMmmun. TuUnbl XMMUYECKOW CBA3K B KpucTtannax. OnucaHue cTpykTyp B
TePMUHaX NNOTHEALLUX LIApOBbIX yNakoBok. KOOpAUHALMOHHbLIN NONM3Ap U KOOPAUHALMOHHOE YMCHO.
KpucTtannoxumuueckue paguycbl aToMoB. CUCTeMaTMKa KpUCTaINIMYeCKUX CTPYKTYpP MO TUMY CBSA3M

Tunbl XMn4Yeckom ceaaun B kpuctannax. OnucaHne CTPYKTyp B TEPMUHAX NAOTHEWLIMX WapPOoBbIX yNnakoBok. [1ByxcnonHas
N TpexcnoviHas NnoTHelWwme ynakosku. Tunbl MyCTOT, COOTHOWEHMWE WapoB 1 NycToT. KOOpANHALMOHHbIE Yucha 1
MHOFOrpaHHVKIN B MIOTHEAWMX WapoBbIxX ynakoskax. OnucaHne CTpyKTyp, NMOCTPOEHHbIX MO 3aKOHY NAOTHERLWMNX
ynakoBok. Kpuctannoxummdeckue paguycbl atomos. CTpyKTypHble eanHuubl kpuctanna. MoTue CTpyKTypbl.
Monuappryeckoe n3o06paxeHune KpucTanandecknx cTpyktyp (Meton Monunra - Benosa). Cuctematrka
KpUCTananyeckmx CTPYKTyp no Tuny CBS3W.

Tema 7. OCHOBHbIe KaTeropum treopetTndyeckomn Kkpucramnoxmmum. Mopcpotponus. NMonumopcpunam. NMonutnnus.
N3omopcpusm. OdedbekTbl B KpucTannax

MopdoTponusa. Kputepum ycTon4meocTu CTpykTypHoro Tuna. Npaeuna Marnyca-lNonbawmuara, NonvHra (MoHHble
kpuctannsl). MNpasuna KOma-Posepu, 'puma-3ommepdpenbaa, MupcoHa (koBaneHTHble kpucTtannbl). CTpykTypHas
romMosnorus.
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®da3sbl BbIMUTAHUS 1 BHeapeHus. Monumopdounam n nonmtunus. Knaccrudprkauus nonmmopgouama. dasosble nepexombi.
MexaHunam nonumopdoHbIX NpespalieHuii. Monutunuam. Misaomopduam onpenenexHve u knaccugoukaums. Turnbl
nsomopcprama. MNpasuna nsomopcuama. Teepabie PACTBOPbI 3AMELEHNS, BHEAPEHUS U BbldnTaHns. [ledekTsl B
kpucTannax. Knaccudpmkaumsa negoektoB. TodeuHble 4edoeKThbl

Tema 8. BaxHenLune CTPYKTypHbIe TUMbI HEOPraHN4YeCKUX BeLL,ecTB

MpocTble BewecTea. Kpuctannuyeckne CTpyKTypbl MPOCTbIX BEWECTB - HEMETaNNoB. VI3MeHeHre xapaktepa CTPYKTypbl B
rpynnax neprvoan4yecKoi CUCTEMbI, CPaBHEHNE CTPYKTYP, OTHOCSILMXCS K pasHbiM rpynnaM. Oblas xapaktepucTmka
CTPYKTYp BMHAPHBIX COeauHEHW. KprucTannnyeckne CTpyKTypbl MHTEPMETANNNYECKMX coeanHeHnii. Kpuctannuyeckme
CTPYKTYpbl BUHAPHBLIX COeanHEHNA. CTPYKTYPbl CONEN KNCNOPOACOAEPXKALUMX KNCNOT U CNOXHbIX OKCMIOB.
CTpykTypHbI TN NneposckuTa. Kpmuctannmyeckue CTpykTypbl cunukatos. Ux knaccudpnkauus. Aniomocunukarsl 1
cunvkaTbl antOMUHNS. 3aBUCMOCTb OU3NYECKNX CBONCTB CUIMKATOB OT NX CTPYKTYPbI.

Tema 9. NMpuknapHble acrnekTbl KPUCTaNIOXUMUMN

Kpuctannoxmmmyeckue Metoabl M3ydeHus. 3aBUCUMOCTb (PU3NYECKMX CBOWCTB KPUCTANNOB OT UX CTPOEHMS.
MexaHn4yeckune CBoMCTBa (TBepOOoCTb, CManHOCTb, ABONHUKOBAHME), ONTUYECKNE CBOMCTBA (ABYNpenoMneHme,
onTMyeckas aKkTMBHOCTb, Mokasartesb NPenoMyIeHNs) N MarHUTHbIE CBOMCTBA MUHEPAanoB. COBPEMEHHbIE NCTOYHMKM
KpUCTannoXuMmnieckoi nHgoopmaumm. Npobnemsl COBPEMEHHOI KprcTannoxummn. HanpasneHns pas3sntus
COBPEMEHHbIX METO0B KPUCTANIOXUMMNYECKOr0 NPOrHO3NpoBaHus. KoMnbloTepHoe MoLenMpoBaHne CTPYKTyp 1 CBONCTB
KpucTannos.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs Nno
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUSAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYypPOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aLumm 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTensHOCTY No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HAnpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII;I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUeHO4YHble
cpencTtea TeKkylero KOHTpons n oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopmMaums:

- COOTBETCTBME KOMMNETEHLMIA MNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUMNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaX40ro OLEHOYHOr0 CPeaCcTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|x09|,
OEMOHCTPUPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).
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7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AOMONHUTENbHON y4ebHoM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcs B OAHOM M3 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

WWW-MUHKPUCT Kpuctannorpadumdeckas n kpuctannoxummyeckas basa gaHHbIX ons MMHEpPanoB U NX CTPYKTYPHbIX
aHanoros - http://database.iem.ac.ru/mincryst/rus/

Bcepoccuiickoe MuHepanoruyeckoe obuwecTtso - http:/www.minsoc.ru

K®Y MynbTmeauiiHble obyyarowme nporpammsl - http://old.kpfu.ru/f3/index.php?id=7&idm=0&num=7
xumukn Caml'y - hitp://www.himgos.ru/krist.php

SHuMKnoneamyeckue cnoeapu-cnpasoyHmku - http://www.cnshb.ru/AKDiL/0042/base/RK/001963.shtm

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekunn B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCMNeKTnposaHune y'-|e6Horo matepuana. O6an.laTb BHMMaHNe
Ha KaTeropum, oOpMynMpPOBKIN, packpbliBalolWwye cogepXxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BblBOObI U

npakTniyeckne pekoMeHoalmnin. MaTepman, 3aKOHCI'IeKTI/IpOBaHHbII7I Ha nekuusx, HeobxoMMo
perynsapHo ﬂpOpaﬁaTblBaTb N OONONHATb CBeAeHUAMN U3 OPpYyrnx ACTOHYHUKOB nutepatypbl,
npencrtaBneHHbIX He TONbKO B NporpamMmme aucumninHbl, HO U B Nnepnoan4yecknx n3gaHusx.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | MNpakTnyeckas pabota NPoBOASTCS NoOcne NEKUUii, U HOCSAT pasbscHSAWWIA, oboblatownii n
3aHATUS 3akpennsiownii xapaktep. OHM MOTYT NPOBOAUTLCS HE TONBKO B ayAUTOPUK, HO 1 3a Npenenamu

y4ebHoOro 3aBeneHums.

B xone nabopaTopHo-npakTuieckmx paboT CTyaeHTbl BOCMPUHUMAIOT U OCMbICNIMBAIOT HOBBI

y4ebHbIi MaTepuan. MNpakTnyeckne 3aHATUS HOCST CUCTEMATMNYECKUIA XapaKkTep, PerynsapHo cnemys

3a KaxXO0M nexumen nnm OpyMsi-TpemMs NeKLnsaMu.

NabopaTopHo-npakTMyeckre paboTbl BIMONHAIOTCS COrNacHo rpadouky y4ebHoro npotecca u

CaMOCTOSITENIbHOW PaboTbl CTYAEHTOB Mo AucumnanHaM. Mpu aToM cobnogaeTcs NPUHLMN

WHONBUOYaNbHOrO BbINOMHEHMS paboT.

Kaxnbiin cTyneHT BegeT pabodyto TeTpab, 0hOpMIeHNE KOTOPOW JOMXHO 0TBeYaTb TpeboBaHMsM,

OCHOBHbIE U3 KOTOPbLIX Ceayome:

- Ha TUTYNILHOM NUCTE YKa3bIBalOT NPedMeT, Kypc, rpynmny, Noarpynmny, (oaMmuinio, MMs, 0T4ECTBO

CTyOeHTa; Kaxaylo paboTy HyMepytoT B COOTBETCTBUM C METOANYECKMY yKasaHMsIMU, yKasblBaoT

[aTy BbiNONHeHNs paboThbi;

- MOJIHOCTbIO 3aNNChLIBalOT Ha3BaHWe pPaboThl, Lenb 1 NPUHLMN MeToaa, KpaTKo XapakTepuayoT Xo

aKCMeprMeHTa 1 06 bekT NCCNeNoBaHUS;

- NPV HeO6X0AMMOCTMN MPUBOIAT PUCYHOK YCTAHOBKW; pe3yNbTaThbl OMNbITOB (OUKCUPYIOT B BUOE

PUCYHKOB C 006513aTeNbHbIMU NOANMUCSMU K HUM, a TakxXe TabnuLbl UK OMNUCLIBAIOT C/IOBECHO

(xapakTep ochopMneHns paboTbl 06bIYHO yKa3aH B METOAMNYECKMX YKA3AHUSAX K CAMOCTOSITENIbHbIM

pabotam);

- B KOHLe Kax ol paboTbl fenatoT BbIBOA UK 3akK/oyeHne, KoTopble 06cyXaatoTcs nNpu noaseaeHun

UTOrOB 3aHATUS.

Bce nepBuyHbIE 3anvcu HeobXoaUMO Aenatb B TETPaamn Mo Xo4y aKCrnepmmeHTa.

MpoBeneHune nabopaTtopHo-NpakTuieckmx paboT BkoYaeT B cebs cneaylowme atanb:

- NOCTAHOBKY TeMbl 3aHSATUIA 1 onpeneneHne 3anad nabopaTopHO-NPaKTNYecKon paboThbi;

- onpepneneHune nopsiaka nabopaTtopHo-NpakTUYeckor paboTbl UKW OTOENbHLIX ee 3Tarnos;

- HenocpeacTBEeHHOE BbINONIHEHNE NabopaTopPHO/NMPaKTUYECKol paboTbl CTYyAEHTaMU 1 KOHTPONb 3a

XOOO0M 3aHATUIA 1 cobnMoaeHneM TeXHUKN 6e30MacHOCTY;

- NoJBeAeHne UToros nabopaTopHO-NPaKTUYECcKOon paboTbl 1 POPMYNIMPOBAHME OCHOBHLIX BbIBOIOB.

camocTtosi- | CamocTosiTenbHasi paboTta npv U3y4eHMn OUCLUMIVH BKOYaEeT:
TenbHas - YTeHVe CTyOdeHTaMn peKoMeHO0BaHHOW NUTepaTtypbl N YCBOEHME TEOPETUYECKOro MaTepuana
paboTa OUCLVMNIVHBI;
- 3HaKOMCTBO C VIHTEpHET-NCTOYHUKaMW;
- NOLArOTOBKY K PasfiMyHbIM DOpMaM KOHTPONS (TECTbl, KOHTPOJbHbIE PaBOThbl, KOMTOKBUYMbI);
- NOArOTOBKY U HanmcaHne pegoeparos;
- BbINOJIHEHNE KOHTPONbHbIX paborT;
- NOAroTOBKY OTBETOB Ha BOMPOCHI MO PasnuyHbIM TeMaM OMUCLUUMNIVHBLI B TOA NOCNEen0BaTelbHOCTH, B
KakoWm OHW NpencTaBneHsbl.
MnaHvpoBaHne BpeMeHU, He0bX0OMMOro Ha U3y4YeHne OUCLUMUMNWH, CTyIeHTaM fy4le BCero
OCYLWWeCTBNATb BECb CEMECTP, NpeaycMaTpmsas nNpy aToM perynsapHoe noBTOpeHne marepuana.
Mpu M3y4eHnn ANCUMNANHBI CHaYana HeobXxo4MMO MO KaX 4oV TeMe NPoYMTaTbh PEKOMEHO0BAHHYHO
nnTepaTypy 1 COCTaBUTb KPATKMIA KOHCMEKT OCHOBHBIX MOJIOXEHWA, TEPMUHOB, CBELEHWiA, Tpebytowwmx
3anoOMUHAHNS 1 SBNSAIOWNXCS OCHOBOMNONarawmmmn B 3TOM TeMe 4NS OCBOEHUS NOocnenyowmx Tem
Kypca. [1ns pacwmpeHus 3HaHus no AMCUMNINHE PEKOMEHOYETCA UCNonb3oBaTth VIHTEPHET-pecypChl;
NPOBOAUTbL MOWNCKM B Pa3fiNyHbIX CUCTEMAX U UCMONb30BaTbh Marepuanbl CanToB, PEKOMEHO0BaHHbIX
npenogasaTenem.
Mpu NoaroToBke K KOHTPO/bHOM paboTe HeobX0AMMO NPOYNTaTh COOTBETCTBYIOWME CTPAHNLLbI
OCHOBHOro y4yebHuka. XenatenoHo Takxe YTeHne AonofHUTENbHOM nutepatypsbl. [Mpu HanucaHum
KOHTPO/bHOM paboTbl OTBET CeayeT UNOCTPUPOBATL CXEMaMMU.
Mpw BbINOMHEHUN CaMOCTOSITENbHOM PaboThl MO HANUCaHWUIO pedpepata CTyAeHTy HeobxoanMo:
npo4YnTaTb TEOPETUYECKUA MaTepuan B peKOMEHLOBAHHOM NuTepaTtype, Nnepnognyeckux n3aaHusx,
Ha WHTepHeT-caiiTax; TBop4ecku nepepaboTatb N3yHeHHbIn MaTepuan u NpeacTaBuTb ero oas ot4eTa
B oopMe pedpepara, NponnnioCcTpupoBas Cxemam, guarpammamu, potorpacpusiMm n pucyHKamu.
TeKcTbl KOHTPONbHbIX PaboT 1 pedoepaToB HONXKHbI ObITb N3M10XKEHbI BHSITHO, MPOCTHIM U SICHBIM
SA3bIKOM.

3avet PekoMeHOyeTcsl BHAMATENbHO U3Y4UTb KOHCNEKTbI NEKLUWIA, JOMOMHUTENBHYIO MHADOPMALIMIO MOXHO
MONy4nTb U3 PEKOMEHJ0BaHHbIX UHTEPHET-PEeCyPCOoB 1 y4ebHbix nocobuii. Ha 3auete HeobxoamMmo
0TBEYaTb TOYHO, SICHO 1 Mo BoMnpocy. [NoMHWTe, 4TO BpeMsi 0TBeTa orpaHuyeHo. Mpu BO3HUKHOBEHUN
ntoBbiX HESICHOCTEN B NpoLIecce NOAroTOBKM K OTBETY cneyeT obpaluarbcs ¢ BONpocamu TONbKO K
npenonasartento.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

CneuvanunsmposaHHas nabopaTtopus.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHOaMeHTanbHasa n npuknagHas xumusa" n cneunanusaumm "AHanutnyeckas xmmmsa'".
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Mporpamma gucumnnudbl "Kpuctannoxmmmna"; 04.05.01 "®yHoameHTanbHas 1 npuknagHas xmmms".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.18 Kpucrannoxumms

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.Ypycos B.C., Kpuctannoxumus. Kpatkuii kypc : yuebHuk / Ypycos B.C., EpémuH H.H. - Mockea: N3paTtenbcTBo
MockoBCKOro rocyaapctseHHoro yHnesepcuteta, 2010. - 256 c. - ISBN 978-5-211-05497-4 - TekcT : anekTpoHHbIii // 9BC
'KoHcynbTaHT cTyneHTa' : [caiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785211054974.html (nata obpalieHus:
27.02.2020). - Pexwnm goctyna : no noanucke.

2. AHrkuHa, B. N. OcHoBbl KpucTannorpacum n nedekTbl KpUCTananyeckoro CTpoeHns: npaktnkym / B. N. AHnkuHa, A.
C. Canaposa. - KpacHosipck : Cubupckuii dpenepansHeolii yHuBepcuTeT, 2011, - 148 ¢. - ISBN 978-5-7638-2195-6. -
TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/441367 (nata obpauweHnus: 27.02.2020). - Pexum
JocTyna : no noanucke.

3. boHaapes, B. . OcHOBbI MMHEpaANoOrMun 1 KpucTannorpadoum ¢ anemeHTamm neTporpacmm : yuebHoe nocobue / B.I1.
BoHpapes. - Mocksa: ®OPYM : MIH®PA-M, 2019. - 280 c. - (Boicwee obpasoBaHue: bakanaspwar). - ISBN
978-5-00091-028-3. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1015195 (narta obpaileHns:
27.02.2020). - Pexwnm pgoctyna : no noanucke.

JononHutenbHas nuteparypa:

1. BparvHa, B. V. Kpuctannorpagus, MuHepanorus n oboratieHue nonesHbix nckonaemblx: yuebHoe nocobue / B. U.
BparuHa. - KpacHosipck: Cubuvpckuii cheepanbHolii yHuBepeuteT, 2012. - 152 ¢. - ISBN 978-5-7638-2647-0. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/492236 (nata obpaleHus: 27.02.2020). - Pexum gocTyna : no
nognumcke.

2. TomunuH, B. U. dnsunyeckoe matepuanoseneHue. Y. 1. MaccueHble ananekTpuku: yiebHoe nocobue B 2 4. / B. U.
TomunuH, H. M. TomunuHa, B. A. BaxtuHa. - KpacHosipck : Cubupckuii doeepanbHelii yHusepeuteT, 2012. - 280 c. -
ISBN 978-5-7638-2510-7. - TekcT : anekTpoHHsblii. - URL: https://znanium.com/catalog/product/440908 (nata obpalieHus:
27.02.2020). - Pexwvm goctyna : no noanucke.
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Mporpamma gucumnnudbl "Kpuctannoxmmmna"; 04.05.01 "®yHoameHTanbHas 1 npuknagHas xmmms".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.18 Kpucrannoxumms

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 12 na 12. Bl YHH
skt

AR 5 AN LM O



