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Mporpamma gucumnnunHel "Xumns teepgoro tena"; 04.04.01 "Xumng".

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

CrpaHnua 2 13 13.
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Mporpammy omucuunnmHebl paspabotan(a)(n) LouUeHT, K.H. (aoueHT) WrbipnuH B.I. (Kaghenpa HeopraHUy4eckoi Xummm,
Xummnueckuin nHctutyt um. A.M. Bytneposa), Valery.Shtyrlin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OoK-2 CNOCOBHOCTBIO YBAXUTENBHO N 6EPEeXHO OTHOCUTLCS K MCTOPUYECKOMY HACNeamnio
KyNbTYPHbIM TPAANLIMSM, TONEPaHTHOCTb B BOCMPUATUN COLMANBHbBIX U KYNbTYPHbIX
pasnuyunin
OK-4 CMOCOBHOCTBIO MOHMMATb U aHaNN3MpPoBaTb MMPOBO33PEHYECKNE, COLMATbHO U

NMYHOCTHO 3HaYMMbIE chrnocodockme Npobnemsl

OK-6 CMOCOBHOCTBIO MCMONb30BaTh HOPMATMBHBIE NPABOBbIE AOKYMEHThI B CBOEA
nesTeNbHOCTU, NPOSBNSTL HACTONYNBOCTb B AOCTVMXEHUN LIENN C YHETOM MOPanbHbIX
N NPaBOBbLIX HOPM W 06s3aHHOCTENR

MnK-1 CNOCOBHOCTLIO AEMOHCTpAUMU 0bLLeHay4YHbIX 6A30BbIX 3HAHWA ECTECTBEHHbIX HayK,
MaremMaTtukm u MHPOopPMaTUKKN, MOHNMaHNE OCHOBHbIX (PaKTOB, KOHLEeMNLNiA,
NPWUHLMNOB TEOPWIA, CBA3AHHbIX C NPUKNAAHON MatemMatnkom 1 MHGopPMaTNKom

NK-3 CMOCOBHOCTbIO MOHMMATb U NPUMEHSTb B UCCNELOBATENbCKON N NPUKNALHON
[0eATeNbHOCTN COBPEMEHHbI MatemMaTnyeckuin annapar

MK-4 crnocobHOCTbIO B cOCTaBe Hay4HO-uccnenosaTteibCKkoro 1 npon3soncTteBeHHOro
KOnnekTMBa pewarTb 3agadyn npoeccrnoHanbHom OeaTeNbHOCTH

MK-5 CMOCOBHOCTbIO KPUTUYECKM NEPEOCMbICIIMBATD HAKOMNEHHbIN OMbIT, U3BMEHSATb MPY
HEeobx0LMMOCTY BUL M XapakTep CBOEN NPOHECCUOHANBHON LesATENbHOCTU

O6yyatolmiics, OCBOVBLUINA JUCLMUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBbI CTPOEHUS TBEPAbIX TEN, CUMMETPUMN KPUCTANNOB, METOLbI CUHTE3a TBEPAbIX BELECTB, MEXaHW3MbI
TBEPAOha3HbIX PeakLUid; TUMbl 1 NPUPOLY 0a30BbIX MPEBPALLEHMUA TBEPAbIX TEN, TUMbI U POb AEPEKTOB B TBEPAbIX
Tenax, B3avMOCBS3U MeXay CTPYKTYpPO/ U CBOMCTBAMM KPUCTAIOB, MarHUTHbIE, SNIEKTPUYECKME, AUSNEKTPUYECKME U
OMTMYECKME CBOMNCTBA KPUCTAIOB.

JonxeH ymeTb:

OpPNEeHTMPOBATLCA B CUCTEMATUKE CTPYKTYP HeopraHn4eckmnx COeOVIHEHWIA, CTPYKTypax opraHn4eckunx Kpuctannos,
COEOVIHEHWUI BKITIOYEHNS U KnaTparoBs, aMOpPdoHbIX TBEPAbIX TeN, MeTogax ccnenoBaHusa Teepabix Ten.

JonxeH Bnagetb:

HaBbIKaMy NMPUMEHEHWSI KOHLENUUiA 1 METOLOB XMW TBEPLOro Tena K aHannay CUHTE3MPYEMbIX B XMUYECKOM
nHCTUTYTE UM. A.M. ByTnepoBa TBepaogasHbix MaTepranos 1 K 06Cy>XAEHUI0 KPUCTaNIOXUMUYECKON MHApopMaLmn B
KHUXHBIX U XYPHaNbHbIX N3OaHWSIX.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

MPUMEHEHMUS KOHLIENUWIA 1 METOLOB XMMUW TBEPLOrO TENA K aHaNN3y CUHTE3UPYEMbIX B XMMUYECKOM UHCTUTYTE WM.
A.M. BytnepoBa TBepAoasHbIX MaTePManoB 1 K 06CYXAEHNIO KPUCTANTOXMMUYECKON MHGDOPMALIUM B KHUXHBIX 1
XypHanbHbIX U30aHUSX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.4 OucumnnuHbl (Mogynn)" OCHOBHON NPOhECCUOHANBHOW
obpazosatenbHol nporpammbl 04.04.01 "Xumusi (Hedbtexmmus n katanus)" n 0THOCUTCS K AMCLUMNAMHAM Mo BbIOOpY.
OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

KETPOHHBH
B_EPCHTET
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Mporpamma gucumnnunHel "Xumns teepgoro tena"; 04.04.01 "Xumng".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

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

KoHTakTHasi paboTa - 32 yaca(os), B TOM 4yucne nekuun - 10 yaca(oB), npakTnyeckme 3aHsaTus - 22 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 76 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLI: 3a4eT B 3 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
1.|Tema 1. CTpoeHue TBEPObIX TEN 3 2 4 0 12
Tema 2. MeTtogpl nccnenosaHms
2. KpucTannos 3 2 4 0 10
Tema 3. MeTtoabl cuHTE3a TBEPAbIX
3. BEWECTB 3 1 4 0 10
4.[Tema 4. ®a3osble NpespalleHms 3 1 2 0 8
5.[Tema 5. lecbekTbl B TBEPAbIX TENAX 3 1 2 0 8
Tema 6. Baanmocssasb mexay
6.[cTpyKkTypOIA 1 cBOMCTBaAMU 3 1 2 0 8
KpucTannos
7.[Tema 7. TeepoodpasHble peakumm 3 1 2 0 10
Tewma 8. lnsaitH ocobblx
8. TBEPOOTENbHbIX MaTepnanos 3 1 2 0 10
toro 10 22 0 76

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. CTpoeHue TBepabIX Ten
CtpoeHue TBepabIx TeN. CUMMETPUS KPUCTaNoB.

OnemeHTapHas siuelika. TpaHCnsUMOHHbIE BEKTOPbI, onpegensiowne pebpa u yribl mexay HiMu. Cemb
Kp1CTannuyecknx cuctem: kybudeckas, TeTparoHanbHas, optopombuyeckas, pombosnpuyeckas, rekcaroHanbHas,
MOHOK/IMHHAA, TPUKNUHHAS. MoHATNE cumMMeTprn. TodedyHas CUMMETPUS. SNEMEHTbI U onepauun TOHEYHOW CUMMETPUN
(3akpbIThle onepaumm): cCobCTBEHHOE BPALLEHVE, OTPAXKEHNE B MNOCKOCTA CUMMETPUN, OTPAXEHNE B LLIEHTPE CUMMETPUN
(uHBEpPCUS), HECOBCTBEHHOE BpAlLEHME, MOBOPOT C UHBEPCUen. O6o3Ha4YEHNE ANEMEHTOB CIMMETPUM B CUCTEMAX
WeHdnnca n NepmaHa-MoreHa. TodeyHas rpynna. Nepapxuns To4edHbIX rpynn u pacnpegeneHune ux no
Kpuctanandeckmm cucrtemam. ronosgpuyeckas rpynna. Onepaums TpaHCASaLMM U OTKPbITbie onepauum CUMMETPUN.
BuHTOBO Onepartop 1 BUHTOBbLIE OcK. OnepaTop CKONb3SAWEro OTPaXeHWs N MAOCKOCTH a-, b-, ¢-, N-, d-CKONbXEeHNS.
LleHTpupytowuii onepaTtop v TUMbl KPUCTANIMYECKMX PELETOK: 6a30LEHTPUPOBAHHbIE, FPAHELLEHTPYPOBAHHbIE,
06EMOLIEHTPUPOBAHHbIE 1 MPUMKTHBHBIE. YeTbipHauaTh pelweTtok Bpaee. MpoctpaHcTBeHHas rpynna. O6o3HaveHns
NPOCTPaHCTBEHHbIX rpynn. Onepauust aHtucummetpum LWybHukoBa. LiBeTHbIE Uy MarHUTHbIE rPYMMbI.

Xnmmnyeckast cBsi3b B TBEpObIX Tenax.

BeeneHwve B npeamet. Tunbl cBA3M B TBEpAbIX Tenax. VIoHHbIe kpuctannbl. YpasHeHns BopHa-Maiepa n BopHa-NaHge.
MoctosHHas MagpenyHra u MafienyHroBckuii noTeHuman noHoB. KoBaneHTHble KpucTanbl. AnMasononobHble CTPYKTYpb,
coeguHenns tuna ANB8-N. MoHHOCTb cBA3M B KpucTannax no MonuHry n dunnmncy, 3BpucTnyeckoe 3HaveHme
napameTtpa noHHoctu. Metannudeckue kpuctannbl. OCHOBbI 30HHON Teopuun. MonekynsipHble KpucTannsl.
BaH-nep-BaanbcoBbl B3anmoaeiictans. SHeprum Keesoma, [ebas, NoHooHa. MoTteHuman JleHHapaa-IxoHca. MapHble
aToM-aToMHble noTeHuuansl Kutanropoackoro. Kpucrannbl ¢ BOOOPOOHON CBA3bIO, 3HAYEHME BOLOPOAHON CBA3N B
XuBoI npupoae. ACUMMETPUYHbBIE U CUMMETPUWYHBIE BOLOPOLHbIE CBA3M, CNOCOOLI NX ONUCAHUS.

CTpoeHre TBepabix Ten. Cuctematuka CTPYKTyp HEOPraHUYeCKX COeLMHEHWIA (Havano).
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Moaenb xectkux cgoep. Kybuueckas u rekcaroHanbHas nnoTHewme ynakosku. O6beMoLeHTPUPOBaHHASA NIOTHasA
ynakoBka. CTpyKTypbl METANIMYECKMX INEMEHTOB, 0COBeHHOCTU CTPykTYp Hg, Cd 1 Zn. CTpyKTypbl HEMETANNNYECKUX U
nonymeTtannuyeckmnx anemeHToB. AnemeHtbl VI rpynnbl. SnemenTsl VI rpynnbl. OnemeHTsl VI rpynnbl. SnemeHTtsl V
rpynnbl. nemeHTbl IV rpynnsl. CTpykTypbl 60pa. CTpyKTypbl HEOPraHMYeckux coennHeHunii. Moaenb NnoTHeMwe
ynakoBku MOHOB. OrpaHnyeHns MOHHOW MOLENN: HEKOPPEKTHOCTb NCMONb30BaHNS YHUBEPCANbHBIX MOHHBIX PaanyCcoB 1
KOHLLeNUMs 31eKTpoCTaTNYeCcKon cunsl cBaau NonuHra; seneHue sstakcumn. CTpykTypbl coeanHeHuin tuna AB: cTpykTypa
KaMeHHOW conu (xnopuaa HaTpust), CTPYKTypa xnopuaa Leans, CTpyKTypa LMHKOBOW 0OMaHKm (cgpaneputa), CTpykTypa
BIOPTUMTA, CTPYKTYpa apceHnpa HUKens, CTpykTypa noguaa trannus, CTpyktypbl U- n B-okcupa cemHua, CTpykTypa
cynbdomia pTytm (KmHosapm), cTpyktypa okcuga megu(ll), ctpyktypbl okcnnos (cynbdpugos) nannagus(ll) v nnatunsi(ll).
CTpykTypbl coeanHeHunin Tuna AB2: cTpykTypa dontooputa (propmnaa KanbLms), aHTUGNI0PUTHAA CTPYKTYpa, CTPYKTypa
pytuna (okcupga tutana(lV)), cTpykTypbl Anokcuna kpemHns (B-kpuctobannta, B-tpuamMuTa, B-keapua), CTpykTypa
kynputa (okcunga megu(l)), ctpyktypa nuputa (aucynbdpupa xenesa(ll)), cnoncrole CTpykTypbl nognaa kagmms, xnopuaa
kanmus, monubneruta (aucynsconaa monubaeHa(lV)), noomnaa prytu(ll). CtpykTypbl coeauHermin Tuna A2B3: noHHble
CTPYKTYpbl - CTPYKTypa KOpyHAa (okcuaa anoMuHns), CTpyktypa unbmenuta (TutaHara xenesa(ll)), ctpyktypol A-, B- n
C-penkosemenbHOro okcuaa, CTpyktypbl okcuaa sucmyta(lll), kKoBaneHTHble CTPYKTYpbl ? CTPYKTYpbl TEnnypmaa u
cynbcpouaa sucmyta(lll).

Tema 2. MeToabl nccnenoBaHUA KpUCTanioB
MeTonbl UCCnenoBaHNs KpUCTasnoB.

YeTblpe OCHOBHbIX TUMNa XapakTepucTuk Teepabix Ten. OnTnyeckme metonbl nccnegosanuns. OCHOBbI ANPPaKLNOHHbIX
mMeTonoB, popmyna bparra-Bynbgoa, noctpoeHune obpatHoii peweTkn. MeToabl PeHTreHOBCKOM ANgPpaKLUUn: METOL
Naya, meTon nopouwka (Oebas-Leppepa-Xanna), MeTon Bpalatowerocs kpuctanna (Meton BeiiceHbepra). Oga atana
aHanusa angpakuNoHHON KapTUHbI: YCTAHOBEHE NapaMeTpoB 3eMEHTAPHOW S4EKN 1 onpeneneHne OTHOCUTENbHbIX
KOOpAMHAT aTOMOB B sivelike. DNeKTPOoHHAs AMdpakums 1 ee NpemmyLecTsa, AMdpakums HU3KOSHepreTu4eckmx
anekTpoHos (LEED). HeiTpoHHas andppakums n ee npenmyecTsa, NonHONPOmUbHbIR aHanna Puteenaa, npyMeHeHns
HENTPOHHON Andppakumnn. SNEeKTPOHHAA MUKPOCKOMNNS: CKaHMPYoLWas aNekTPOHHas MUKPOCKOMWS, TPAHCMUCCUOHHAS
3NEeKTPOHHAs MMKPOCKONKs, npuMeHeHne Pypbe-npeobpasosBaHns Ans aHannsa nsobpaxeHuns. CnekTpockonus noTepb
3neKTpoHHoM aHeprum (EELS). AHanutnyeckas Mukpockonus.

Tema 3. MeTtoabl cMHTe3a TBepAbiX BewecTs
MeTtonbl cnHTE3a TBEepPOblX BELWECTB.

CvHTE3 HOBbIX COEANHEHNI U CO34aHMe HOBbIX MaTepManoB: XxapakTepHble NpuMepsbl. HeTolpe KaTeropmum cmHTesa
TBEPObIX BEWEeCTB. 3Ha4YeHNe NOHUMAaHNA KPUCTaNNOXMMUN ONs CUHTE3a HOBbIX BewecTs. Kepamunyecknii MeToq cmHTesa
TBEpPAbIX BewecTs. [1yTn npeononeHmsa orpaHM4eHnin kepammyeckoro Metoaa: 1) MeTo Cywku pacnblieHneM; 2) MeTos,
CYILKW BbIMOpaxusaHueMm; 3) MeTo coocaxeHus; 4) 3onb-renb npouecc. [NprMeHeHne 3onb-renb npouecca B CUHTe3e
MaTepvanoB N5 HENMHENHON ONTUKK, BUOTEXHONOTMM U KOHBEPCUM CONMHEYHOM aHepruu. Vicnonb3oBaHue
TEPMOANHAMNYECKOrO KOHTPOSS B BbICOKOIHTANBMUAHBIX PeakLMsIX: camopacrnpoCTpaHsIoWnNiAcs
BbICOKOTEMNepaTypHblil cuHTes (SHS), meTon cropaHus. XMmnyeckne MetToapl CMHTE3a TBepabix Ten. Metoabl MArkon
xummm (soft-chemistry, chimie douce): perngparauns, pasnoxeHue, peookc-sBHeApeHne nnm ?9KCTpakLms, NOHHBbINA
0OMEH, KMCNOTHOE BbillenayvMBaHne, CUHTE3 rMapuUL0B METANNOB B3aMMoAeNCTBEM MeTanna ¢ 60pornapuLoM,
6romuHepanmaaums. Meton TBepLopa3HOro NpeLecTBEHHNKA, NCMOMNb30BaHNE MHANBULYANbHBIX BEWECTB 1 TBEPAbIX
pacTteopoB. MeTon rasoasHoro npegwecTseHHmka. Markne metoabl CMHTE3a M3 pacriaBoB: UCMONb30BaHNE
HW3KOMNaBKUX NONNXanbKoreHUOoB WenoYHbIX MeTanoB U 3BTEKTUKM U3 TMOPOKCUAO0B HATPMA 1 Kanusa. MeTton,
TOMOXMMUYECKMX pefoKc-peakumin. CTpaternm MHTepKansaunm Weno4HbIX METanaoB B CNOUCTbIE NN Leno4eyHble
CTPYKTYpbl, 3aBUCUMOCTb KOOPAMHALMOHHOIO OKpYXeHns oT npupogbl metanna (Li, Na, K, Cs). Hosble cTpaternu
WHTEpKanauun: MHTepkansumns ¢ nonmmepusaLmen; MOHOAUCNEPrupoBaHue ¢ PECTIKUHIOM, NunnepuHr (pillaring).
MeTon TONOXMMUYECKMNX MOHOOOMEHHbIX peakLii: MPOTOHHbIA 0OMEH 1 0BMEH KaTMOHOB MeTannoB. MeToabl BbICOKOro
nasneHus. MmopotepmanbHole (DasneHue 1-10 kb6ap) CUHTE3bI LEONNTOB, antoModpoctaToB, MUKPO- U ME3OMOPUCTHIX
TBEPAbIX TeN, CMHTE3bI rpynnbl Haushalter?a. CruHTe3bl npy noBbiweHHOM fasneHun (10-150 kb6ap) 1 Tunbl annaparypbi:
a) annaparypa noplweHb-unnMHap; 6) annapaTtypa Tmna HakoBalbHW UK NPOTMBOMONOXHBLIX HAKOBANEH; B)
?6ant?-annapartypa (belt ? nosic). MyTn cHXeHNs cBoOOOHON SHEPrnM peakLnii Noa AaBneHeM: a) Aenokannsaums
d-aneKkTpoHOB Yepe3 conmxeHne atoMoB; 6) cTabunnaaumns BbICOKOBANEHTHBIX COCTOSIHWIA; B) NO4ABNEHNE
CErHeTo3NeKTPNYECKOr0 CMELLEHNS KaTUOHOB; ') U3MEHEHWE NPeanoYTUTENbHbIX NO3ULIMA KATUOHOB; [l) CHUXEHNE
nonspmaaummn 6s2-anekTpoHoB. CMHTE3bI NMOJ, BLICOKMM LABNEHUEM BELLECTB C HEOObIYHBIMU CTEMNEHAMU OKUCNEHNS 1
CMWHOBbIMW COCTOSIHUSIMU NEepPexXonHbIX MeTannoBs. YCKOPeHNe peakunin NoL OaBneHneMm.
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Tema 4. dPa3o0Bble NpeBpaLL.eHUsA
®da3zoBble Nnepexoabl.

OnpepneneHre NoHATUS ?gpa3oBbiii Nepexon?. TepMoanHamMuka oasoBbix NePexonoB: (0a3oBble Nepexoabl NEPBOro 1
BTOPOro poaa. Teopust ha3oBbIx Nepexonos JlaHaoay, napameTp nopsinka, U3MeHeHue CUMMETPUX Npu goa3oBbiX
nepexonax. Msarkve Moabl U porb GoNyKTyaLuii Npu goasosbix nepexonax. CnekTpbl paccesHust HEMTPOHOB 1 cBeTa
B6IM3N pa3oBbiX NEPEXOnOB (LeHTpanbHble Nukn). Kpntnyeckue siBNeHUst n Kputmdeckue niaekcel. Knaccudukaums
(pa30BbIX NEPEXOLOB B TEPMMHAX PA3MEPHOCTM CUCTEMbI 1 NapaMeTpa nopsiaka. CTPyKTypHbIE M3MEHEHWS NPK
(pa3oBbIX NpeBpaleHnsx. Knaccndorkauus asoBbix Nepexonos no byprepy: a) nepexoapl, 3atparueatoLime nepsyto
KOOPAMHALIMOHHYIO capepy ? PEKOHCTPYKTMBHbIE (MEAJIEHHBIE) 1 AnnataumoHHble (ObicTpbie); 6) nepexonbl,
3aTparvBaoLme BTOPYIO U Nocneayolme KoopavHaLMOHHbIE CHIEPb! - PEKOHCTPYKTUBHbIE (MELANEHHbIE) U
aucnnacueHble (bbicTpble). Deppo- 1 aHTUEPPOANCTOPCUOHHbIE Nepexoabl. OCHOBHbIE MEXaHU3MbI (Pa30BbIX
nepexonoB: a) nepexonbl 3apoabieobpasoBaHus 1 pocTa; 6) nepexonbl NopsaoK-6ecrnopsaok; B) MapTEHCUTHBIE
nepexofbl. CNMHOAanbHOe 1 3BTEKTOULHOE pasnoxeHue Teepabix Ten. OcobeHHOCTU (Pa30BbiX NEPExXoioB B
OpraHuyecknx TBEPAbIX Tenax, Nepexonbl B napa-auxnopbeH3one u ManoHOBOW KACIOTE.

Tema 5. [echbekTbl B TBEPAbLIX TENnax
LedekTbl B TBEPAbIX TENAX.

YeTblpe TMNa oedekToB B TBEPAbIX Tenax. HectexmomeTpmnyeckme coeamHeHns n TBepable pacTBopbl Kak Ux Mogenu.
ToyeuHble gedpekTbl: napbl o WoTTku, fedekTsbl No PpeHKento, anmoBaneHTHbIe MPUMECH, - U UX POfb B
anekTponpoeogHocTU. OueHKU sHepruli obpazosaHus nap no LWoTTkn 1 noHHOM Murpaumn. PaBHOBECUE TOUYEUHbIX
0edeKToB 1 KBasuXMMMYeCcKme peakumm B NPUMEHEHMN K OKCMAaM U ranoreHngam metannos. lNapasnektpuyeckme n
mMonekynsipHole npumecu. LleHTtpbl okpacku: F-ueHTpsbl, F+-, F--, F3-, R- n VK-ueHTpbl, npumeHeHune SINP ons nx
nccnenosaHus. Jducnokaumu: Kpaesble 1 BUHTOBblE gucnokaunn. Bektop n koHTyp Broprepca. CoseplueHHble 1
HecoBepLeHHble (YaCTUYHbIE) ANCIOKALUMK, YacTYHble gucnokaunn ®paxka v Woknn. Ponb gucnokaunii B XMMUYECKNX
peakuusix. lNnaHapHble DedeKTbl: KOrepeHTHbIE, HEKOrePeHTHbIE U NMONYKOrepeHTHble rpaHnubl pasaena. JedekTo
ynakosku I"'UK vinn I'T1Y, rpaHuubl ABOAHUKOB, KOMHCUOEHTHbIE, aHTUA3HbIE Y JOMEHHbIe rPaHuLbl.

Tema 6. B3aMocBs3b MeXAy CTPYKTYpOM U CBONCTBAMU KPUCTaNNoB
B3ammocBs3b Mexay CTPYKTYpOR 1 CBOMCTBAMU TBEPAbLIX TEN.

YeTblpe Mogenu onncaHus CBOMCTB TBEPAbIX TeN. 30HHAs MoAaenb, 30Hbl BpunniosHa, yposeHs ®epmu. Mogens
NIOKaNM30BaHHbIX 3NEKTPOHOB, B0MbLIME U Manble NONSPOHLI. Moaenb XuMnieckol ceasu no MNyamHadyy, sHeprus
nepeHoca (bij), KoHUenTyanbHble pas3oBble anarpammbl. Moaenb KnacTepos, y4eT KOHGUIypaunoHHbIX B3auMOOENCTBUN
N COCTOSIHMIA C NepeHOCoM 3apsna. Pusnyeckme CBONCTBA TBEPObIX TEN: PABHOBECHbIE, CTALMOHAPHbIE, TNCTEPE3UCHbIE
1 HeobpaTumble. MarHnTHbIE CBOCTBA TBepAbIX Ten. [una- u napamarHetuam, 3akoH Kiopu-Belica (koHcTaHTa Beiica),
BaH-ONEKOBCKMI napamarHeTuam, MmarHetnam Maynu. O6MeHHOe B3anMOLeiCcTBUE: MPSMOA 1 KOCBEHHbLI 0OMEH
(cynepobmeH n 0bmeH no mexaHnamy RKKY). OCHOBHble TWMbl MarHeTama B TBEPAbIX TENax: AnaMarHeTusm,
naeanbHblii NapamarHeTnam, heppPoMarHeTMam, aHTMEPPOMArHeTMaM, hepprmarHeTmam. r'enumarHeTuam, cnabeblii
doeppomMarHeTmam, MeTamarHeTn3Mm, cyneprnapamarHeTnam, crnepoMarHeTuam, MUKTOMarHeTn3m 1 CrMHoBblE CTekna.
OnekTpuyeckne cBoCTBa TBepabix Ten. [poBOAUMOCTb METANSIOB, PacCesHNe 3NeKTPOHOB Ha OOHOHaxX U gedoekTax
peweTku. MpoBoAMMOCTb COBCTBEHHbIX U HECOBCTBEHHbLIX MONYNPOBOAHVKOB C LENOKaNN30BAHHBIMU HOCUTENSIMU.
[MpoBOAMMOCTb NONYMPOBOLHNKOB C NOKANN30BaHHbIMU HOCUTENAMM (XONMUHI ManbixX NONSPOHOB). Baanmocsasb Mexay
SNEKTPONPOBOAHOCTbLIO 1 MaCCONEPEHOCOM MOHOB, COOTHOWEHNe HepHeTa-OiHWTenHa, OTHOWEHNE XaBeHa.
CBepxnpoBoonMocTb. B3anmMoceaab Mexay SHTponuer 1 3NeKTPOHHOWM TEM0EMKOCTbIO B CBEPXNPOBOAALLEM
COCTOSHUW. BnimsHme MarHMTHOro nons Ha CBEPXNPOBOAMMOCTb, adpdpekT MenccHepa-Ox3eHdenbaa, Buxpu
AbpukocoBa, ocobeHHocTH chas Lllespens. Teopusi ceepxnposoanmocTy bapauHa-Kynepa-LWpudepa (BKLL),
KynepoBCKkue napbl. BelcokoTeMnepaTypHble OKCUIHbIE CBEPXNPOBOLHUKN: CTPYKTYPHbIE 0COOEHHOCTU KYMNPaTHbIX
CBEpPXMPOBOLHMKOB, MEXaHN3M CBEPXNPOBOAUMOCTM B Kynparax.

Tema 7. TBeppocpasHble peakLumn
TeepoodpasHble peakuuu.
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Twnbl TBEpLOMa3HbIX peakuuii. JlumnuTrpyowme ctagum TeepaodasHbix peakunii, agogpekT Xensana. Peakumn,
BKNtOYaWMe oaHy TBEpOyto dpasy: onvcaHne S-o06pasHbix KUHETUHECKUX 3aBUCUMOCTEN, YpaBHEHNS!
Aspamu-Epodpeesa v MNMpayta-ToMnkrHca, NprMepbl TONOTaKTUYECKUX peakumit. Peakuun TBepaoe-ras:
napabonunyecknin 3aKoH CKOPOCTH U Mogdenb BarHepa. Peakuun TBepaoe-T1BepLoe: peakumm NpucoeaHeHmst u obmeHa,
KMHeTVKa peakuuli C y4acTueM MOHO- U NMONMKpUcTannoB. Peakumuy TBepLoe-XnLKOCTb: 06pasoBaHve Cnos Ha
MOBEPXHOCTW, PACTBOPEHUE B XWUIKOV dpase, NpoLecchl MHTepkanaumn. Peakumm opraHmyecknx TBEpAbIX Ten: oTanyme
OT peakuunil HeopraHUYecKnx TBEPALIX TN, POTOANMEPM3aLNS TPAHC-KOPUYHBIX KUCOT, NMOMMEPH3aLIns
2,5-gucTupunnupasvHa, nonMMepu3anns omaleTuneHoB, aCMMMETPUYECKME CUHTE3bI B XMPasbHbIX KpUucTannax,
VHOYLMPOBaHME X1PanbHOCTU CeNnekTMBHbIMM fNobaBkamu, cTepeocrneunduieckme peakuuy BHeApeHns ?roctein? B
CTPYKTYpY CTEPOVOOB, pa3aeneHne sHaHTMOMEPOB Ha OPraHNYecKrX XUpanbHbIX KPUCTannax, yckopeHue peakuuin nos
LEeiCTBMEM BHYTPEHHEro AaBneHus kpuctanna.

Tema 8. uzaintH ocobbix TBEPAOTENbHbIX MaTepUanos

TBep,D,bIe MNOHHble NPOBOOHUKWN. CDOTOSHGKTpOXVIMI/I'-IeCKI/Ie maTtepuanbol. MarHuTHble martepuanbol. MaTepmanb| ans
XpaHeHusa soaopoana. AMOp(prIe matepuanbl. Opran-leCKme Matepuanbl: MONekynspHble MarHnThbl, opraHn4yeckmne
CBEepXnpoBOAHNKN, OOTOXPOMHbIE MaTepuanbl, BEWECTBA C BbIX>XEHHbIMU OblpKaMu.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynio)

CamocTositenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBamMBaeMbIx BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbIMONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO N0 AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowWmXcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTebHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumm u ocylecTBAeHNs 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BhICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa
cawnt - http://urai.net.ru/crystal/p21aat.html

canT - http://cultinfo.ru/fulltext/1/001/008/102/214.html

cauT - http://www.eunnet.net/metod_materials/wm5/symmetry.htm

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCNE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLEeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus Mo JucUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M DOPMUPOBAHMS OLIEHKYM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpecTBea;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3yYeHrne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON N1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

KBaHTOBas xumus. MOJ‘IeKyJ'IbI, MOnekynsapHble CUCTEMbI 1 TBepOble Tena -
http://e.lanbook.com/books/element.php?pl1_id=3150

OcHoBbl kpucTannorpadoum n gedekTbl KpUcTanmyeckoro cTpoenus - http://znanium.com/bookread.php?book=441367
Xmmmsa TBepaoro Tena - http://www.xumuk.ru/encyklopedia/2/4998.html
HUMKNONeaAns ounankm n TexHnkn. NoesepxHocTb - http://www.femto.com.ua/articles/part_2/2913.html

9. Metoanyeckue yKa3aHunsa pnsa o6yqarou.l.ux09| no OCBOEHUI0 OUCUUNMINHDI (MO,D.yﬂil)

Lns ycnewHoro oceoeHns noboi oucumnnmHbl Heobxoanma TBopyeckas, nnaHoMepHas, noscegHeBHas paboTta, Kotopast
[ocTaBnsieT pagocTb OTKPbITMS HOBOFO U 3CTETUYECKOe HacnaxaeHue oT rnyboKoro NPOHUKHOBEHNS B MO3HaHWe
NcTrHbl, FapmMoHumn n KpacoTbl Halwero yamBMTENbHOrO MMpa, B KOTOPOM LapsT 3aKoHbl, nopoxaatowme MNopsaok 13
Xaoca.

B uem 3aknioyaeTcs pabota CTyLeHTa Ha NEKLUM UK NPaKTMHECKOM 3aHsATM? MNpexae BCero, B 4ETKOM
OpraHM30BaHHOCTM CBOEW desTtenbHocTW. CTapanTech He OnasabiBaTb HA NEKLUIO: B NEPBbIE MUHYThI 3aHATUIA
0b6bsBnsieTcs Tema, nnaH nekummn. CnywaHue nekumy Tpebyet HanpPsSXeHHOro, COCPELOTOYEHHOrO BHMAHUS, MO3TOMY
Ha[o NPUroTOBMUTLCS K 3aMUCK 00 Hadvana 3aHAaTui. Ytobbl nerye 3anoMHUTb U3naraemolii Matepran, HeobxooumMo ero
MOHATb, Pa30bpaTbCs B CUCTEME HAYYHbIX MOHATUIA, KOTOPYIO AaeT nekTop. Myt n3noxeHws B neKLMu MoryT 6biTb
pasnuyHbiMu. VIHoroa npenonaeartenb BbIOMPaET MHAYKTUBHbIA NyTb, T.€. BHAYane nanaraeT KOHKPETHbIE (PakThl,
0606wWaeT 1x, packpbiBaeT CYWHOCTb NMOHATUS, LaeT ero onpenenedve. Opyroi nyTb 06pasoBaHUs MOHATAN -
LeyKTUBHbIA: NEKTOP BHayane onpenensieT Hay4Hoe NOHSATME, a NOTOM AaeT 00 bSCHEHWS, MPUBOANT KOHKPETHBIN
dakTnyeckuin matepman. Ecnu ynosmTb nyTb U3N0OXeHNs Martepuana, To CTAHOBUTCS Nerye NoHATb MbICIb
npenonasaTenst u NPOHUKHYTb B cogepxaHue nekuuu. Obpallaite BHUMaHWE HA ONPELENeHNE NOHATUN.
PekomeHayeTcs Ans nx ycBOeHMs COCTaBnATb rnoccapuii (Cnosapb).

CnywaHwue y4eBGHoi nexumu - aTo Heobxoaumoe, HO He AOCTATOYHOE YCNOBUE CO3HATENbHOIO U NMPOYHOr0 YCBOEHUS
3HaHW. Jlekumio Heob6XoAMMO 3anMncaTh - TOMbKO TOrAa NEKLMUA CTaHeT MCTOYHUKOM NS AanbHeilel caMoCTOATeNbHO
paboTbl, paboTbl ¢ y4eBHMKaMK 1 Hay4HOW nuTepaTtypoit. KoHCnekTMpoBaHmMe nekuum - 3To CNoxHoe Aeno, Tpebyolee
yMeHWii 1 onbiTa. He oropyaintech, eCnv XopoLwo 3aKOHCMEKTMPOBAaTh NeKLUMIo BaM cpasy He yaanocb. CywecTsytoT
HEKOTOPbIE TUMWUYHbIE OWNOKMN CTYONEHTOB-NEePBOKYPCHUKOB B 3anChiBaHUM NEKUWA. HeKOTopblie BUOSAT OCHOBHYIO Liefb B
TOM, 4TOObI 3anMcaTb NEKUMI0 NOMHOCTbIO, CIOBO B C/IOBO, HE BAYMbIBASICb B COAepXaHue mMatepuana, onupasicb TonbKo
Ha CBOIO NamsATb. M cTouT 3ab6biTh OAHO MM HECKOMbKO CMOB, KaK 3anunch npepbisaeTcs. CnnolHas 3anncb BO3MOXHA
TONbKO B TOM Cfly4ae, ecnuv npenogasarenb AVKTYeT NeKLMOHHbIA Matepuan. Ho AMKTOBKa Aenaet usnoxXeHue
04H006Pa3HbLIM 1 YTOMUTESbHbBIM 1 0BbIYHO He UCMonb3yeTcs. CTpemeHve 3anucaTtb KLU0 COBO B CIOBO OTBEKaeT
cnywartens ot 064yMblBaHNs NEKLMOHHOrO Matepuana. HeapoM CTyAeHTbl FOBOPSAT, YTO TPY.LHO COBMECTUTb 1 3aMu1Ch, U
06aymbiBaHue. [ocTeneHHo Takoe yMeHue nNpuaeT, ecnu Bl Gyferte CTPEeMUTHLCS K 9TOMY LieNieHamnpasneHHo 1
MOCTOSIHHO.
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Lpyrvie cTyneHTbl, HA060POT, 3aNUCHIBAIOT NEKLIMIO O4EHb KOPOTKO, OTAENbHBIMY WTPUXaMU, TaK YTO UX 3amnncu He MOTyT
6bITb MaTEpManoM Ans NOBTOPEHUS. B Takoi N3nuiLHe KpaTkoi 3anmcu TpyaHO pas3obpaTbCs yXXe HEKOTOPOE BPeMs
cnycts. [lns 3anvcu Bo3bMuTe 06LLYIO TETpab 1 coenanTe nons 4ns pasfvmyHbiX 3aMeTOK BO BPEMS 3arucu: Hanpumep,
3HaK BOCKNMLAHUS (OTMETKa 0COH0 BaXHbIX MOMEHTOB), 3HAK BONPOCA (4TO-TO HE MOHSNN, U 3HAK HAMOMHUT BaM, 4TO K
JAHHOMY MONTIOXEHWIO HALO BEPHYTHCS) U T.M.

Kaxpoi nekumn npuceameainte cBO NOPSAKOBbIA HOMEP, 4TOObI 3HATb, CKONbKO Nekuuil BMewaeT B cebs faHHbIA Kypc 1
B CNyyae nponycka nekumm no yBaxmuTenbHOW npuymHe, He 3abyabTe NOTOM BOCNONHWUTL 3TOT Npoben. Ons kaxaoin
nekuun 3anucbiBanTe Temy, NnaH n nutepatypy (06s3aTenbHy0 1 4ONONHUTENBHYIO), PEKOMEHLOBAHHYIO
npenogasaTenem.

CokpalleHHas 3anucb nekummn TpebyeT yMeHnsl OTnYaTh rMaBHbIli Matepuan o1 BTOPOCTENEHHO-TO, UNOCTPATUBHOTO,
onucaTenbHoro. To4HO, NoapPoBHO Bbl 3anMceiBaeTe POPMyibl, TEOPETUHECKIME MONOXEHNS, 3aKOHOMEPHOCTH, BbIBOABI,
POPMYMPOBKY NMOHATUIA. JTekTop 06bIYHO CO3aaeT YCNOBNUS ANS LOC/OBHOM 3aMMCY OCHOBHbIX MOMOXEHWA: 3ameansieT
TEMM YTEeHUSI, MOBTOPSIET OAHY U TY XXE MbIC/Ib HECKONbKO pa3. TOYHO HYXXHO LenaTb 3apMCOBKM rpadoukos, cxeM. 3anuck
paKTM4YecKoro, onucaTeNnbHOro Matepuana genaeTcsl KOpoTko, NTakoHUYHO. VIHorAa MOXHO TONIbKO Ha3BaTb NpuMep,
akT, cobbiTre. s Toro 4Tobbl KOPOTKO 3anNMCaTb HECKONMbKO (Ppas, NMoNOXEHWA, HaAo CTPEMUTLCS HAWTX FMaBHYHO
MbIC/lb, F1aBHOE C/TIOBO, MHOMAA 3aMEHUTL BbIpaXKeHue NeKTopa 'cCBoMMU CrioBamu'.

Nexuwnsa 3anucaHa. BctaeT Bonpoc: kak paboTtaTb ¢ Nekuuein B ganbHelweM, nocne nepsoro ee socnpusitna? OTaenbHble
CTYAEHTbI, MONb3YACh TEM, YTO NPenoaasatenb Ha 3aHATUM faneko He Bceraa cnpaliveaeTt matepuan npeablaylen
NeKUUW, OCTaBNSIOT AanbHenwyo paboTy HaL NEKLMOHHBIM MaTepuanoM Ha byayliee, MOXeT BbiTb, Ha BpeMsi ceccuu. U
aTa owunbka CTAaHOBUTCS HA4YanoMm otcTaBaHus B yyebe. [Ins Toro 4tobbl nekumns bbina ycBoeHa CO3HATENBHO U OCHOBHbIE
€€ MONOXEHUs OCTanuCh B NaMAT! NPOYHO, HAA0NTO, HEOHX0AMMO 3aHUMATbCS CUCTEMATUYECKN, B TEYEHWE BCEMO
CEMeCTpPa; NEKLMIO Xe Hano 06s3atenbHO NOBTOPUTL B Bninxariee BpeMs NOCAe ee NePBNYHOMO BOCNPUSTHUS.
MepeuunTaiiTe nekumio, conocTasbTe MaTepman nekuum ¢ Matepmanom yuebHuka, LONoNHMTE NPONyLWeHHOoe, NpoaymaiTe
T€ NOMNOXEHUS, KOTOpble OCTaNMCh HEMOHSATHBI. KpoMe yuebHWKOB, B paboTe Han nekumein MoryT notpeboBatbes
pasnuyHble cripaBoyHble Nocobus: Tabnuubl, CNOBApK, SHLMKNONEANYECKE N3AAHNS, SNEKTPOHHbIE pecypchl. PaboTta
Haf nekumei He TONbKo CrocobCTBYeT rnyboKOMY, CO3HATENbHOMY M MPOYHOMY YCBOEHUIO Matepuana, Ho U roToBnT
CTyAeHTa K BOCNPUATUIO creaytower nekunn. B Takux npegmetax, kKak MatemMatuk, omamka, Xumms n ap. Kaxayto
MocnenytoLyo TEMyY NEKLUN HEBO3MOXHO NOHSATb 6e3 3HaHWs Npeablayweit. 3aHnManTech kaxablil oeHb! CoctaBnsiiTe
YETKWIA PEXUM LHS, KyAa BXxoaunm 6bl exenHeBHble 3-4 Yyaca caMOCTOSTENbHbIX 3aHATUI AN NPOGUIBHOrO NPeaMeTa.
Cobniopaiite nopsnok Ha pabodem cTone, 4Tobbl kKaxaas kHura u Tetpamb 6bina y Bac nog, pykoi, 1 Bbl Obl He TpaTun
BPEMSI Ha MOWCKU HYXXHbIX BaM KHWr. Bce 9TO MOMOXET BaM yCTaHOBUTb CUCTEMY CAMOCTOSITENbHbIX YYEBHBIX 3aHATUN, a
3TO0 - 3anor ycnelwHoin yuebol B BY 3e.

Jlekumn B HacToswWwee BpeMsa 4HntaroTCcAa B CONpoBOXAEHUNN I'IpGSGHTaLI,I/IW NEeKTop NoKasblBaeT LBETHbIE cnamapl, roe
npueeneHbl OCHOBHbIE OnpeneneHnd, CXxembl 1 MANKOCTPaLnn 3aKOHOMepHOCTeI7I, NoACHAOWMe npuMepbl. aﬂeKTpOHHaﬂ
Bepcus I/Il'lmOCTpB.LI,I/II7I nexuumn OOCTynHa CTyaeHTam Ons nquue|7| NnoAroToBKN K CEMNHAPCKUM 3aHATUAM N 3K3aMEHY. Ho
3TO HU B KOEM Cllydae He OTMeHsAeT o0b6s3aHHOCTU CTYyOdEeHTOB KOHCNEeKTNPOBATb TEKCT nekumnn. BO-I'IepBbIX, Ha cnamnpax
Oaneko He Bcerna npueeneHbl KOMMEHTapun K pPUCyHKam 1 cxemam - OCHOBHas 4aCTb Matepunana nanaraetcs IeKTopom
YCTHO. BO-BTOprX, Npn KOHCNEKTpoBaHM BO BpeM4 nNekumnm y4acTByoT OOHOBPEMEHHO CllyxoBasd, 3puUtefibHas 1
MexaHun4yeckas namMsaTb - 3TO NO3BONINT BAM Nnierde yCBOUTb Matepuasn B Te4eHune yqe6Horo rogoa n npooeMoHCTpupoBaTtb
3HaHNA Ha 3K3aMeHe.

Bo BpeMs NPakTn4eCknx n caMoCToATENIbHbIX pa60T Heob6X0OMMO MOCTOSIHHO yrﬂyéﬂﬂTb CBOU npeacrtaBneHns 06
OCHOBHbIX MOHATUAX, KOHUEeNUMAX, npuHUmMnax n 3akoHax npupoabl, KOTopble 6binn npenmMeToM pacCMoTpeHus Ha
COOTBETCTBYOWWNX NEKUMNOHHbIX 3aHATUAX.

Mepen HayanoM Kaxaoro NPakTMHeCcKOro 3aHsTVS MONE3HO elle pa3 NPoCMOTPeTb paboyyto NporpamMmmy U CnpocuTb
cebsl, B kakoi Mepe Bbl yxe cymeny [oCTiYb CGROPMYMPOBAHHBIX B HE Lienei U pewnTs NocTaBneHHble 3aaa4m Kypca.
Ecnv oTBeT Ha aTOT BOnpoc Bac He yaoBneTBopuUT, NOBTOPUTE, NOXanyicTa, NPonaeHHbI MaTepuan no KoHCnekTam
NeKUMi U NPaKTUYEeCKMX 3aHATUN, a TakXe KX Npe3eHTaumsM. Ecnm xe aToro okaxeTcsi HeLOCTaTO4HbIM, 06paTMTECh K
pekoMeHO0BaHHOM NMTepatype, a Npy Heobxo4MMOCTY COPMYNMPYITE NPO6IEMHBIE BOMPOCHI U MONPOCUTE NMOMOLLM
npenogaeaTenst Ha KOHCyNbTaumu, bnvxanwer nekumm nm npakTuieckom 3aHsTin. O6s3atenbHO HaxoouTe Bpems 4Jist
MOBTOPEHUS MPOMAEHHOro MaTepmana, NpoBepsisi CBOW 3HAHUS 1 HABbLIKW MO KOHTPOJMIbHBIM BOMPOCAaM K NMPaKTU4eCKUM 1
CaMOCTOSITENIbHBIM 3aHSTUAM. He 3abblBaiTe NpoCTyo UCTUHY: 'MOBTOPEHME - MaTb y4eHus'. OueHb BaXHO Hay4UTbCS
rapMOHUYHO MepeknoyaTh BHUMaHNEe BO BPEMS NMPOAOIXUTENbHOM paboThbl. STO BbICOKOE NCKYCCTBO NOCTUraeTcs He
cpasy, 1 Bbl LONXHbI €My NOCTOSIHHO 006y4aTbes. C aToi Lenblo Yepes kaxaple 40 MUHYT NEKLUMOHHBIX U NMPaKTUYeCKmX
3aHSTUIA Mbl Ha 3-4 MUHYTBI NMepeKtoYaeMcsl Ha BOMPOCHI, NPeACTaBNsowWwme aCTETUYECKYI0 U HPABCTBEHHYO LIEHHOCTD,
WnV NPUBOAMM UCTOpUYEckue 1 Buorpagouyeckre CBeeHus, akTMBU3UPYs TeM cambiM 0BpasHoe MblwfeHne 1 aasas
KpaTKOBPEMEHHbI OTAbIX TEM OTAENaM MO3ra, KOTOpbI UCMbITbIBaNM B0MbLUyio Harpysky npv abCcTpakTHOM MbILIEHWN.
MocTynaiTe Tak Xe 1 Npw BbINOMHEHNN CaMOCTOATENbHbBIX PaboT.

MeToamnyeckne yKa3aHus no opraHmnsauunn CaMoCTOoATENbHON pa6OTbI

Pabouyei nporpamMMon JUCLMNAMHLI MPesycMoTpeHa camocTosTenbHas pabota cTyaeHToB. CamocTtosiTensHas paborta
MPOBOAUTCS C LieNblo yrnybneHns 3HaHui no ucummnivHe u npegycMaTpuBaer:

- YTeHue cTydeHTaMn PeKOMeHO0BaHHON NTepaTypbl U YCBOEHME TEOPETUYECKOro MaTepuana AUCLMnvHbI;
- MOArOTOBKY K MPaKTUYECKMUM 3aHATUSIM, NabopaTopHbiM paboTam 1 KypcoBoi paboTe;

- paboty ¢ VIHTepHEeT-UCTOYHMKAMU;

- MOArOTOBKY K caye npakTuieckmx paboT, BbINOHEHNIO TECTOBLIX 3aAaHni 1 ciave 3a4eTOB U 9K3aMEHOB.
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Mporpamma gucumnnunHel "Xumns teepgoro tena"; 04.04.01 "Xumng".

MnaHMpoBaHMe BPEMEHY HA CAMOCTOSATENbHYIO paboTy, HEOOX0AMMOro Ha U3yYeHMe HACTOSWEN JUCLMUMINHBI, CTyAeHTaM
Nyylwe BCEero OCyLWeCTBNSITb Ha BECb CEMECTP, NpeaycMaTpmBasi Npu 3TOM perynspHoe NoBTOPEHne NPoiAeHHOro
maTtepuana. MaTtepuan, 3aKOHCMEKTUPOBAHHbIA Ha NeKLUUSX, HEOOX0AMMO PETYNSPHO AOMNONHSATL CBEAEHUSIMU U3
NUTEpaTypHbIX MCTOYHVKOB, NPeACTaBNeHHbIX B paboyelt nporpaMmme AucuMniuHbl. Mo kaxaoi us Tem ans
CaMOCTOSATENbHOr0 N3YYeHNsl, MPVBEAEHHbIX B paboyeli MporpaMme AMCLMMIUHLI CefyeT cHavana npoyvTath
PEeKOMEHOBaHHYO NUTepaTypy U Npu HeOBXOAUMOCTI COCTaBUTb KPATKM KOHCMEKT OCHOBHbIX MONOXEHWA, TEPMUHOB,
cBeLEeHW, Tpebylowmx 3anoMMHaHNS U SBNSIOWMXCS OCHOBOMONAratoWyMm B 3TOM TEME U 4715 OCBOEHWS NOCNEeayoLMX
pasnenos kypca.

Ecnu Bbl 6yneTte cnenoBath 3TVIM MPOCTbIM PEKOMEHAALMSIM U, KPOME TOr0, UMETb MOMHOLIEHHbIN COH, Bbl HUKoraa He
ycTaHeTe, HO Bcerna byaete npebbiBaTb B COCTOSHUM AyLWEBHOro Nogbema 1 npeycreeTe BO BCEX AeNax, a He TONbKO B
OCBOEHMW AaHHOrO Kypca.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY.

YyebHble ayamMTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4ns pacrnedyaTtky pasnaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaoWmMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepwn AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBunartypbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHOopMaLIMm, OpraHn3aL My pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTOpPblE MOTYT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHusaumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMcst UHBaANULOM UW NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
340p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMM MO OTHOLWEHWIO K YCTaHOBNIEHHOW NMPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXXUTENIbHOCTU COa4n 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06y'-|a+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.
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Mporpamma gucumnnunHel "Xumns teepgoro tena"; 04.04.01 "Xumng".

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "Hedprexmmms n katanms".
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Mporpamma gucumnnunHel "Xumns teepgoro tena"; 04.04.01 "Xumng".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 Xumuns tBepaoro tena

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodomnb noarotosku: Hedptexmmma n katanma
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1. l'yceB A.W. HectexvnomeTpus, 6ecnopsinok, 6AnXHWA 1 BanbHWA NOPSOOK B TBEPAOM Tene. [ONeKTPOoHHbI pecypc]. -
M.: ®dunamarnurt, 2007. - 856 c.
Pexwum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=2681
2. l'enbchman MU, KOcTpatos B.IN. HeopraHunyeckas xumus. [OnekTpoHHbIn pecypc] - 2-e nag. - CaHkT-MNeTtepbypr:
NaHb, 2009. - 528 c.
Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

JdononHutenbHaa nuteparypa:

1. KHotbko A.B. Xumns tBeproro tena / A.B. KHotbko, V.A. MNMpecHsikos, 0. . TpeTtbsakos. - M.: N34. ueHTp 'Akagemns’,
2006. - 304 c.

2. Oblwas n HeopraHuyeckas xumusi: yyebHoe nocobue ansi camocTosiTeNbHoOM paboThl cTyaeHToB / KasaH. denep. yH-T;
[Hayy. pen.: o.x.H., npodp. ®. B. leBatos, A.x.H., npod. H. A. Ynaxosund].?KazaHb: [KasaHckuii yHneepcutet], 2011.7;
21. 4. 1: Obwas xumuns / [cocT.: P. P. AMnpos 1 ap.].?2011.?7142 c.

3. Obwas n HeopraHuyeckas xmMus: yuebHoe nocobue ans caMocToATeNbHOM PaboTbl CTyAeHTOB / KasaH. gpenep. yH-T;
[Hayuy. peq.: o.x.H., npodp. ®. B. Neatos, a.x.H., npod. H. A. Ynaxosund].?KasaHb: [KasaHckuii yHnsepcutert], 2011.7;
21. 4. 2: Xummnsa anemerTos / [cocT.: . A. Booc n ap.].?2011.?7140 c.

4. AHppees, H0.4. dnsrka n xmuMusi TBepaoro Tena. ToyeyHble AedekTbl B UOHHBIX KpucTannax. Metoauyeckume

ykagaHus. [9nekTpoHHblii pecypc] / H0.4. AHppees, A.B. HoBukos, E.A. HoBrkoBa. ? 9nekTpoH. aaH. ? M. : MCUC,
2003. ? 82 c. ? Pexum poctyna: http://e.lanbook.com/book/1860 ? 3arn. ¢ akpaHa.
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Mporpamma gucumnnunHel "Xumns teepgoro tena"; 04.04.01 "Xumng".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.4 Xumuns tBepaoro tena

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

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodomnb noarotosku: Hedptexmmma n katanus
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.
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