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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

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 ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNoCoBHOCTbIO K aBCTPaKTHOMY MbILWEHNIO, aHanmay, cuHTesy (OK-1);
OK-3 FOTOBHOCTbIO K CamMopassuTunio, camopeannaaumm, MCNonb30BaHMI0 TBOPYECKOro

noteHuunana (OK-3).

OrK-1 CNOCOBHOCTBIO MCMONb30BaTh U Pa3BMBaTbh TEOPETUYECKNE OCHOBbI TPALNLMOHHBIX 1
HOBbIX Pa3fenos XMMUN NpU peleHnn npodeccuoHanbHbix 3agady (OrNkK-1);

Orik-3 [nonxeH obnanaTtb CnocobHOCTBLIO peanv3oBaTb HOPMbl TEXHMKU Be30MacHOCTM B
nabopaTtopHbIX U TexHonornyeckux ycnosumsx (OMK-3);

MnK-1 CMOCOBHOCTbIO MPOBOAMTbL Hay4HblE UCCNEN0BAHUS MO CHOPMYIMPOBAHHO
TeMatnke, CaMoOCTOATENbHO COCTaBNATb MNaH UCCnenoBaHus 1 NonyyYaTb HOBbIE
Hay4Hble 1 npuknagHble pesynbtathl (MK-1);

MNnK-2 BnafeHneM TeOpUein 1 HaBblkaMy NPaKTUYeCKon paboTbl B n36paHHo obnacTtu
xumumm (MK-2);

NnK-3 rOTOBHOCTbIO MCMOJIb30BaTb COBPEMEHHYIO annaparypy npu npoBeaeHnn Hay4Hbix
nccnegosaruii (MK-3);

NnK-4 CNOCOBHOCTBIO y4acTBOBATb B HAYYHbIX ANCKYCCUSX U MPEACTABNSATL NONYYEHHbIE B
MccnenoBaHmsix pesynbTaTbl B BUAE OTHETOB U HAYYHbIX Ny6nmkauuii (CTeHLoBble
noknagpl, pedpepartbl 1 cTaTby B Nepuoamnyeckon Hay4Howm nedatun) (MK-4);

NnK-5 BnafeHVeM HaBblkamy COCTaBNeHUs NIaHoB, MPOrpaMMm, NMPOEKTOB N APYruxX
IMPEeKTMBHbIX AoKyMeHTOoB ([1K-5);

MNK-6 CNOCOBHOCTLIO ONpeaensiTb 1 aHanM3npoBaTb NPOGNEMbI, MNAHNPOBATL CTPATErnto
nx peleHuns, 6patb Ha cebs OTBETCTBEHHOCTb 3a pe3ynbTaT aestensHoctu (MK-6);

nK-7 BnafLeHueM Metonamm otbopa Matepuana, npernonaBaHus i OCHOBaMU yrpaBneHuUs
npoLeccoM obydeHns B 06pasoBaTe/bHbIX OpraHM3aLmsix Boiclero obpasoBaHns
(MNK-7).

Obyuvarowunitcs, 0OCBOMBWNIA AUCUUNANHY (MOOYb):
JlonxeH 3HaTb:

- OCHOBbI reoOMeTpn4eckKoro 1 anre6pa|/|t-|e0|<oro noaoxonos K Teopun CMMMETpU onsg MONekyn n Teepabix 1en;
- OCHOBbI COBpPEMEHHbIX METON0B ONUCAaHNA XUMNYECKOWN CBA3MN;

- npencrtasneHns 06 ocobeHHoCTSX Pa3nnyHbIX TUNOB XUMUYECKOI CBA3N B ra30BOWA pase 1 KOHOEHCNPOBAHHOM
COCTOSAHNN.

JonxeH ymeTb:
- aHanM3MpoBaTb JaHHbIE PACYETOB NAPaMETPOB XMMNYECKOI CBSA3M BEIWECTB B PA3/IMYHbIX arperaTHbiXx COCTOSHUSX;

- OPVEHTUPOBATLCS B IMTepaType, Kacarowencs onmncaHns PasinyHbIX TUMOB XMMUYECKOMN CBSI3U.

JlonxeH Bnagetb:
- ONUcaHus CUMMETPUN MONIEKYN 1 TBEPAbIX TEN;
- pacyeToB NapameTpoB XMMUYECKOW CBSA3M BEIWECTB B PA3NYHbIX arperaTHbIX COCTOSHUSX.

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:
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- NPUMEHATb FeOMeTpI/I‘-IeCKI/IVI n anre6pa|/|'-|eCKV||7| noaoxonbl K Teopmnn CUMMETPUN ONSA XapakKTepUCTUK MOJIEKYn U
TBEPObIX TEN;

- UCMONb30BATh OCHOBbI COBPEMEHHBIX METOLOB OMMCAHUS XUMUYECKOW CBA3M MONEKYN, CYNPaMONeKynsipHbIX
CTPYKTYp U TBEPLbIX TEN;

- Oécy)K,D,aTb 0cobeHHOCTH Pa3NNYHbIX TUMNOB XUMWYECKOW CBA3N B ra30BOM pase 1 KOHOEHCUPOBAHHOM COCTOSIHUN;
- aHanna3nposartb gaHHble pac4eToB NapaMeTpoB XUMNYECKOWM CBSA3W BELLECTB B pa3nnyHbIX arperaTtHbiX COCTOAHUAX;
- OpneHTnpoBaTbC4 B nutepartype, Kacawulencsa onmcaHms Pa3INYHbIX TUMNOB XUMUYECKOW CBA3N;

- paccynTbiBaTb NapameTpbl XUMNYECKOWM CBSA3W BELLECTB B pa3nnyHbIX arperaTtHbiX COCTOAHUAX.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "b1.6.4 JucumnnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHASbHOW
obpasoBatenbHoli nporpamMmel 04.04.01 "Xumunsa (DUsnko-xmMmyeckme MeTobl MICCNenoBaHns B XMMUK)" U OTHOCUTCS K
6a30B0i1 (06LWenpogeccroHanbHoi) YacTu.

OcBaunBaetcs Ha 1 Kypce B 2 CEMeCTpe.

3. O6bem gucuunanHbI (MOAyns) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasarenem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLMIMMHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4yncne nekuum - 20 4yaca(oB), npakTnyeckme 3aHsaTus - 20 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 104 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLIMMANHDBI: 3a4€T BO 2 CEMeCTpe.

4. CopepXxaHue AUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi NnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AuCLUNIUHE (MOAYIIO)

Buabl v yachl
KOHTaKTHOW paboThbl,
Pasnenbl gucumnanHbl / MX TPy A,0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuelabopatopHbie)
Jlekumn 3aHATUSA pabothl
Tema 1. Tema 1. Teopus cummeTpum
B NPUMEHEHNM K npobnemam
1. XMMUYECKOW CBSA3U: ["eomeTpryeckmnin 2 2 2 0 10
noaxon
Tema 2. Tema 2. Teopusi cumMmeTpumn
B MPUMEHeHUN K npobnemam
2. [xumnyeckon cBa3n B Monekynax: 2 2 2 0 10
Anrebpanyecknii nogxopn, (Teopust
rpynn).
Tewma 3. Tema 3. Teopus cummeTpum
3. |B NpUMeHeHnU Kk npobnemam 2 2 2 0 10
XMMUYECKOW CBS3M B TBEPAbIX Tenax.
Tema 4. Tema 4. KeaHTOBast XMMns:
4. OCHOBHbIE MPVHLMMbI. 2 2 2 0 10
Tema 5. Tema 5. KBaHTOBas xmmus
5. . 2 2 2 0 10
Tema 6. Tema 6. XuMunyeckas cBs3b B
6. Monekynax. 2 2 2 0 10
Tema 7. Tema 7. OnucaHve monekyn
7. |B Teopum Beingepa "ATombl B 2 2 2 0 10
mornekynax".
Tema 8. Tema 8. XvMuyeckas cBa3b B
8. KOOPAVHALMOHHbBIX COEANHEHUSIX. 2 2 2 0 10
Tema 9. Tema 9. OnekTpoHHas
9. CTPYyKTypa TBepAabIX Ten. 2 2 2 0 10
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl
Tema 10. Tema 10.
KBaHTOBO-XMMMYECKUIA aHann3
10. MEXMONEKYNAPHbIX B3aUMO4ECTBUIA. 2 2 2 0 14
Ntoro 20 20 0 104

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. Tema 1. Teopusi cMUMMeTpUM B NPUMEHEHUM K Npo6iieMaM XMMuUyYeckon cesin: FeoMeTpuyeckui noaxon,

OneMeHThbl 1 ornepaunmn ToueyHon cummeTpumn. OnrMcaHue CUMMETPUN CTEPEOXMMUYECKN HEXECTKUX CTPYKTYP.
MprMeHeHne TeEoPUM CUMMETPUN K YCTAHOBNEHWIO HANMYMNS ONTUYECKOW aKTUBHOCTM, AMMONbHOTO MOMEHTa,
9KBUBANIEHTHLIX aTOMOB, AMACTEPEOTONUM MONEKYIT.

PeweHne 3apay Ha npnMeHeHne reoMeTpmyeckoro nooxona K Teopmn CUMMeTpun K yCTaHOB/TIEHUIO HANN4Yna
OMTMYECKOWN aKTUBHOCTM, OUMNOIbBHOrO MOMEHTA, S9KBMBANIEHTHbLIX 2aTOMOB 1 onactepeoTonnn Monekyn.

Tema 2. Tema 2. Teopusi CAMMeTPUM B MPUMEHEHUM K Npo6/1eMaM XMMUYEeCKOW CBA3U B MOJIEKyNax:
Anrebpaunuyeckuit nogxop, (Teopus rpynmn).

OcHoBHbIE CBOWCTBA MateMaTn4eckoi rpynnbl. Tabnvua yMHOXeHWs ons rpynnbl. Mogrpynnel, Luknvyeckue n abenesbl
rpynnbl. Knaccbl conpsixkxeHHbix anemMeHToB. MNpeobpasosaHue nonobusi ans Mmatpuu. MpencrasneHns rpynn.
Henpueoaumele npencTaeneHns. Peaykums npyBoaMMbIX NpeacTaBneHuii. Hempueoaumble NpeacTaBsneHus u
Knaccudprkaumus TepMoB. TepMbl MHOrO3NMEKTPOHHBIX COCTOSIHWIA. Peaykums no CUMMETPUM TEPMOB MHOTO3MIEKTPOHHBIX
cuctem. MpaBuna otéopa Ans MaTpUYHbIX 3NEMeHTOB. CMMETPIUS MONEKYNSIPHBIX opbuTanei.

PelweHune 3apay Ha pedykumio NPYBOLMMBIX NPELCTABNEHWA.

Tema 3. Tema 3. Teopusi cUMMeTpUM B NPUMEHEHM K Npo6/ieMaM XMMUYECKOW CBSI3N B TBepAbIX Tenax.

Onepauunu oTkpbITO cummeTpun. Kpuctannmyeckue cuctembl. PeweTtku Bpaea. [MpocTpaHCTBEHHbIE rpynmbl.
AHTUCMMMETPUS. MarHUTHbIE 1 LIBETHBIE TPYNMbl cUMMETpUn. OnmncaHme MarHUTHO-yNopsiAOYEeHHbIX KPUCTanoB.
OnvcaHue TEH30POB CBOMCTB KprcTannoB. PelweHne 3anay Ha onpeneneHne NpoCcTPaHCTBEHHbIX FPYMn CUMMETPUM 1
XapakTepucTyK TBEPAbIX TeN.

Tema 4. Tema 4. KsaHTOBasi XMMUS: OCHOBHbIE MPUHLMIbI.

OCHOBHbIE NPVHLMMbI KBAHTOBOW MexaHvkn. AToM Bogopoaa. MHOroanekTpoHHbIe aToMbl. JIMHeHbI BapuaLlOHHbINA
meTton Putua. OnHoanekTpoHHas moaens. BonHoBasi doyHkums XapTpu. MeTon camocornacoBaHHOro nons. AToMHble
opbuTtanu. Opbutanu cnenteposckoro Tuna. CnvH-opbutans. MpuHumn Maynn. OetepmuHaHT Cnevitepa.
OrpaHnYeHHbIN 1 HeorpaHWYeHHbIN MeTonbl XapTpu-doka.

Tema 5. Tema 5. KBaHTOBasi XuMuUs1 Monekyi.

YpaBHeHns KoHa-Llama. YpasHeHue WpenuHrepa ana monekyn. MpubnuxeHne bopHa-OnneHreimepa.
OLHO3NEKTPOHHbIE YpaBHEHMS Ons Monekyn. YpaBHeHns PytaHa. Metoapbl ydeTa anekTpoHHOW KOppenauum B
opbuTtanbHbix Mogensx. Meton KoHa-Lema nns monekyn. basncHble oyHKUMN DN HE3MMUPUYECKNX PACHETOB.
ATOMHble HasucHble Habopbl. MonekynspHble 6asucHble Habopebl MNonna.

Tema 6. Tema 6. Xummnueckas cBsi3b B MONeKynax.

CunoBoWi 1 SHEPreTNYeCcKnii Noaxoabl K ONMCaAHUIO XMMUYECKOR ¢Bsan. OpbrTanbHOE OnncaHe XMUHECKOW CBS3U.
MonekynsipHble opbutany. AHanus 3aceneHHocTel opbutaneit. NMpocTpaHCTBEHHOE pacnpeneneHne aNeKTPOHHO
nnotHocTh. [bipka depmu. MHoroatoMHble Monekynbl. CUMMETPU30BaHHbIE (rPynMoBbie) opbuTany B pa3noxeHuu
NKAO MO.

Tema 7. Tema 7. OnucaHune monekyn B Teopuu Benpepa "AtoMmbl B Monekynax'.

Moaxon Berpepa: sHepreTUHeCKnii U TOMONOrMY4ECKUA acnekTbl. AHANM3 pasnmnyHbIX TUMOB KPUTUHECKMX TOHEK
SNEKTPOHHOI NNOTHOCTM, MONYYeHHbIX B pacyeTtax. Ceasesblil nyTb. Kputuyeckas Touka ceasn. Kputepuu
Hakanuwn-Xaswun-Hapaxapa. Nopsagok ceasu. MNapameTp anamntmyHocTn. PacnpeneneHne nannacnaHa anekTpoHHOM
MNOTHOCTM B XMMNYECKMX CBA3SAX. XapaKTepmUCTMKN aTOMHbIX B3aUMOLEVCTBMIA B TEPMUHAX 3IEKTPOHHOM MAOTHOCTA 1
NNOTHOCTN KMHETUYECKOWN SHEPrum B KPUTUYECKON TOHKE CBSA3M.

Tema 8. Tema 8. Xummnyeckasi cBsi3b B KOOPAUHALMOHHbIX COeANHEHUSIX.

OnvcaHne XMMNYECKO CBA3M B TEOPUW KPUCTANNIMYECKOrO NONS, TEOPUSIX NONS NUraHLoB U MONEKYNSIPHbLIX opbuTtanei.
CnekTtpoxumuyeckuii psia. Komnnekcol cunbHoro v cnaboro nonei. MarHuTHbIe CBOMCTBA KOMMIEKCOB. SHEPrus
ctabununsaumm kpuctananyeckum nonem. Agnabatmyeckoe npnbnuxerHme. HopmanbHble konebaHusi. pdekT n
ncesnoapekt AHa-Tennepa. AHanna nposieneHuii appekta AHa-Tennepa.

Tema 9. Tema 9. dnekTpoOHHasi CTPYKTypa TBEpAbIX TeN.
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OnHO3NEKTPOHHBIE BONMHOBBLIE (YHKLUMU B KpUCTannax n Metoapl nx pacyeta. ObpaTHoe NpocTpaHCTBO. 30HbI
BpunntosHa. YpoeeHb depmu. MnoTHOCTb cocTosHUMiA. MeToab! pacyeta BOMHOBbLIX (DYHKLWIA B KpucTanniax.
OnekTpoHHas CTpykTypa Kpuctannos. Mogenb knactepos. Monens xumunyeckoii ceasu N'youHadga. KoonepatueHble
agpcpekThl FHa-Tennepa v CNMHOBbLIE NEPexonbl B TBEPAbIX Tenax.

Tema 10. Tema 10. KBaHTOBO-XMMMYECKUI aHaNMN3 MeXMONEKYNSIPHbIX B3aUMO0eNCTBUNA.

MeTog cynepmonekynbl. MeTonbl Teopun Bo3mylueHuii. BaH-aep-Baanbcosbl B3anmoaericTems. JJOHOPHO-akLEenToOpHble
MonekynsipHble komnnekcol. Cneunguyeckmne HesaneHTHole B3ammoaencTens. BogoponHas cessb. AHanms
3aBUCMMOCTEN NNOTHOCTMN 3MEKTPOHHOWM 3HEPrMKn 1 nannacuaHa aneKTPOHHOW HepPrum 0T XapakTepucTuk
MEXMONEKYNspPHbIX cBsi3ei. CynpamMonekynsipHble CTPyKTypbl. PacueTtbl rmbpuaHeiMy MeTofaMu "KBAHTOBAsA MEXaHUKA -
MOJeKynspHas MexaHuka".

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s caMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HyIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEpPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieyuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHONM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLIEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha NPOBEpPKY
OCBOEHUS KOMMETEHUWIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeLCTB BK/lo4YaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPelICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNaHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS 418 KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne OCHOBHOWM W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObiTb JOCTYMHA 0By4aloWmMMest B OOHOM M3 ABYX BapuaHToB (MMHo B 060UX N3 HUX):

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

- 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 6GnbnnoTekoii.
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Basis Set Exchange - https://bse.pnl.gov/bse/portal

Firefly - http://classic.chem.msu.su/gran/gamess/

Gaussian Website - http://www.gaussian.com/

rnovckoBas cmctema - www.google.ru

XuMmyeckas cBasb - http://ru.wikiversity.org/wiki/Xumnyeckas_ces3b

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn WNayyeHune ancumnnuHbl cnefyeT HauynHath ¢ npopaboTku paboyeit nporpamMmbl, 0cob6oe BHUMaHME,
yoenss uensim u 3aagadam, CTpykType 1 CofepXaHuto Kypca.

PaboTa ¢ KOHCMEKTOM NeKuwni:

Heobxonumo npocmatprBaTth KOHCMEKT Cpasy Moc/ne 3aHATUiA, OTMETbTE Matepuan KOHCNeKTa
NEKLMiA, KOTOPbIA BbI3bIBAET 3aTPyOHEHNS ONS NOHUMaHMUs. MonbiTanTech HANTU OTBETHI Ha
3aTpyaHUTENbHbIE BOMPOChI, MCTONb3ys peKOMEHAyeMyo nnTepatypy. Ecnu camocTosiTensHo He
ynanocb pasobpartbcs B Matepuane, cpopMynupyiTe BONpockl U obpatntech 3a NnomoLubio K
npenofaeartento Ha KOHCYNbTaummn unm 6nvnxainwer nekunm. PerynsipHo oTBoaMTe Bpems ons
MOBTOPEHUS NPONAEHHOTrO Matepuana, NPoBepsisi CBOM 3HAHWS, YMEHUS U HABbIKW MO KOHTPO/bHbLIM
BonpocaM. lNonbITanTech HANTU OTBETHI HA 3aTPYAHUTENbHBIE BOMPOCHI, MCMOMb3Ys PEKOMEHLYEMYIO
nutepatypy. Ecnu camocTosiTensHo He yaoanock pasobpartbcs B Matepuane, coopMynupyiite
BOMPOCHI M 06paTNTECh 3a NMOMOLLbIO K NPEenofaBaTenio Ha KOHCYbTauumn nnu bnnxaiiuen nekumn.
PerynspHo oTBoanTe BpeMsi Ansi NOBTOPEHUS NPOMAEHHOro Matepuana, NnpoBepsisi CBOM 3HaHUS,
YMEHUS 1 HaBbIKW MO KOHTPOJNbHEIM BOMPOCAM.

npaktudeckue | Bo Bpemst npakTnyecknx paboT HeobxoammMo NOCTOSIHHO YyriybnsiTe CBOV NpeacTasneHnst 06

3aHATUS OCHOBHbIX MOHSATUSAX, KOHLIEMNUMSX, MPUHLIMMIAX U 3aKOHaX Npupoabl, KOTopble Obiny NpeaMeTom
PacCMOTPEHNS Ha COOTBETCTBYHIOWMX NNEKLMOHHBIX 3aHATUSIX. [lepen Ha4yanom Kaxmnoro
MPaKTUYECKOrO 3aHATUS MOJSIE3HO elle pa3 NPOCMOTPEeTb pabo4yto NporpamMmy 1 crnpocutb cebs, B
KakoW Mepe Bbl yxe cymenn goctudb cpopMyNMPOBaHHBIX B HEW LieNei 1 pewmnTb NoCTaBneHHbIe
3apayqv kypca. Ecnv otBeT Ha aT0T Bonpoc Bac He yooBneTBopuT, MOBTOPUTE, NOXanyicTa,
MPOVOEeHHbI MaTepuas no KOHCMeKTaM NeKUnii U X npeseHTaumsiM. Ecnm xe aToro okaxercs
He[oCcTaTo4HbIM, 0BpaTUTECh K PEKOMEHAOBAHHON NMTepaType, a npyu HeobxoOMMocTy
cchopMmynmpyiiTe NpobnemMHble BOMPOCH! U MOMPOCUTE NMOMOLWM NpenogasaTtens Ha KOHCybTauum nnm
6nvxanwern nekumn.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | Pabodyei nporpamMori AUCUUNIUHLI NpeayCMOTpeHa caMocTosTenbHas pabota CTyoeHTOB.
TenbHasi CamocTosiTenbHas paboTa NpoBOAMTCS C LeNblo YrNybneHust 3HaHuin No AUCLMMNVHE 1
pabota npeaycMmaTpuBaerT:
- YTeHVe PeKOMEeH10BaHHO NUTepaTypPbl U YCBOEHME TEOPETMYECKoro MaTepuana OMCUUNNHBI;
- MOJrOTOBKY K NMPaKTUYECKMM 3aHSATUSM, nabopaTopHbiM paboTam 1 Kypcosoit paboTe;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K cAaye npakTuieckmx paboT, BhIMONHEHWIO TECTOBLIX 3a4aHNiA 1 clave 3a4eToB U
9K3aMEeHOB.
MnaHvpoBaHVe BPEMEHW Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHUe HacTosIWen
OVCUUNMVHBI, CTYIEeHTaM Ny4lue BCero oCyWecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOPeHWe NpoinaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HeobX04UMO PETYNAPHO OOMNONHATL CBENEHUSMU U3 NUTEPATYPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B
paboueli NporpamMme AUCUMNNHLIL. o Kax oo U3 TeM O CaMOCTOATENbHOIO U3y4YeHNns,
npuBeleHHbIX B paboyei nporpamMe OMCUMUMIMHBI CledyeT cHadYana npodYvMTaTh PeKOMeHO0BaHHYo
nnuTepatypy v npu Heo6XO4MMOCTM COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX NMONOXEHW, TEPMVHOB,
cBefeHUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pas3nenos Kypca.

3ayet Ha 3auete onpenensietcs Ka4ecTBO M 06 bEM YCBOEHHBIX CTYAEHTaMUN 3HAHWIA, CNOCOBHOCTb K
0606LWeHNI0, aHanMay, BOCAPUATAIO MHGDOPMALIMK, MOCTAHOBKM LLEenn 1 BuiBopy nyTel ee
LOCTUXEHNS, @ TakXe YMeHne pabotaTb C HOPMATMBHLIMW LOKYMEHTAMU B pamkax AmcumnnuHbl. OH
MOXXET NMPOBOAMTLCS B YCTHOW UM MUCbMEHHOW chopmax. DPopMy NpoBeaeHNs onpenenseT kagenpa.
MoprotoBka K 3a4eTy - MPOLECC MHAOMBUIYANbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPLIE NPaBWNa,
3HaHWs KOTOPbIX MOTYT ObITb NONE3HbI AN BCEX. 3aNM0roM yCrelwHon caaqn 3a4eta sBnseTcs
cvcTematnyeckas pabota Hag y4ebHOM OUCLMINMHOM B TeYeHMe cemecTpa. MoaroToBky XenatenbHo
BECTU, Ucxons U3 TpeboBaHmWii NporpamMel yyebHol aucumnnuHsl. LienecoobpasHo nowarosoe
OCBOEHWE MaTeprana, BbiNMOoNHEHWE Pa3NuYHbIX 3aLaHuUiA N0 MeEPE N3YYeHNs COOTBETCTBYIOLLMX
codepxatenbHbIX Pa3fenos AMcUUnavHbl. Ecnv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3ATPYLAHEHUS,
obpaluariTecb 3a COBETOM K Mpernofasatento, TeM 6onee 4To Npy CUCTEMATMYECKOW MNOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. TOTOBSCb K 3a4eTy, Nyylle BCEro Co4eTaTb NOBTOPEHME TEOPETUHECKUX
BOMPOCOB C BbIMOMHEHNEM NPAKTUYECKMX 3aaaHnil. TpeboBaHUS K 3HAHWSAM CTYOEHTOB ONpPeaeneHb
pefepanbHbiM FOCYy4apCTBEHHLIM 06pa3oBaTeNbHbIM CTAHAAPTOM M paboyel nporpammorn
AncumniuHbl. Llenb 3ayeTta - npoBepka v oOLEeHKa YPOBHS MONYYEHHbIX CTYAEHTOM CrieunanbHbIX
MO3HaHWUIA No y4ebHOM ANCLUMMNVHE N COOTBETCTBYIOWNX UM YMEHWA N HABBLIKOB, @ TaKXe YMEHNs
NIOFMYECKMN MbICNINTb, aPryMEHTUPOBATb M3BPaHHYO Hay4HYH0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOHUTENbHbBIE BOMPOCHI, OPUEHTNPOBATLCS B MACCKBE MHGDOPMALMK, LEPUHNLNIA N KaTeropuii.
OueHke nognexar npasBuibHOCTb Y FPAMOTHOCTb PEYN CTYLEHTa, ECNM 3a4eT NPOBOANTCS B YCTHOM
PopMe, a TaKXe ero LOCTUXEHUS B Te4eHne ceMecTpa. JononHNTENbHOM Lenbio 3a4eTa SBnseTcs
(POPMUPOBAHME y CTYLEHTOB TAKUX KAYECTB, KAk OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, TPy Lonobue,
CaMOCTOSATENBHOCTb. TakMM 0Bpa3oM, NPOBEPSETCS CNOXMUBLIASCS Y CTYEHTa CUCTEMA 3HAHWIA MO
LMCUMNMHE, YTO nrpaeT 6onbluyio porb B MOAFrOTOBKE Bymywero cneunanucta, crnocobcTeyeT
MONYYEHUIO UM PYHAAMEHTANBHOW U NPOCPECCUOHANBHON NOAFOTOBKM. [pn NOAroTOBKE K 3a4eTy
BaXXHO NPaBWIbHO U pauuoHanbHO PacnnaHMpoBaTh CBOE BPEMS, YTOObI yCNeTb Ha KAYECTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BONpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLEHTbl TaKXXe CUCTEMATU3NPYIOT 3HAHWS, KOTOPbIE OHU NPUOBPENK NPU N3YHEHUN OCHOBHBIX TEM
Kypca B TEYEeHMe ceMecTpa. OTO NO3BOMSET UM YSICHUTb TOrMYECKYHO CTRYKTYPY AUCLIMMMVHDI,
00BbEeOVHNTD OTLENbHBIE TEMbI B EAMHYIO CUCTEMY, YBUAETH NEPCMNEKTNBbLI €€ Pa3BUTUS.
CamocTosiTenbHas pabota no noAroToBKe K 3a4€Ty BO BPEMSI CECCUM [OMXKHA NNAaHNPOBATLCA
CTYLEHTOM, ucxoas n3 oblwero o6bemMa BONPOCOB, BbIHECEHHbIX HA 3a4€ET, Tak, YToObl 3a
npeLoCTaBNEHHbI ANst MOAFOTOBKM CPOK OH CMOI PABHOMEPHO pacrnpenennTb NpubAnanTenbHoO
paBHOE KONMYECTBO BOMPOCOB AN €XEAHEBHOIO M3y4eHUs (MOBTOPEHUS). BaxHo, 4Tobbl 0auH
nocnenHuin feHb (MMbo yacTb ero) 6bin BblOeneH AN JOMNOMHUTENBHOrO NOBTOPEHMS BCEro obbema
BOMPOCOB B LIeNOM. DTO NMO3BONSET CTYAEHTY CAMOCTOSTENBHO NEPENPOBEPUTL YCBOEHUE MaTeprana.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®FOC BO n yyebHbiM nnaHom no HanpasneHuto 04.04.01
"Xvmus" n marmctepckon nporpamme "®usnko-xmMmyeckme MeTonbl UCCnegoBaHnus B Xummmn®.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodpmnb noaroToskn: PU3NKO-XMMUYECKNE METOAbI UCCNEA0BAHNA B XUMUW
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuteparypa:

1. Kouenaes, Bopuc ViBaHoBuy. KBaHToBas Teopms : koHcnekT nekuuin / B. . Kowenaes ; KasaH. dpenep. yH-T, UH-T
gousnku, Kagp Teopet. pusmku .- [2-e nag., nepepad., gon. n ucnp.] .- Kasab : [KasaHckuit yHusepcutet], 2013 .- 222 c.

2. LinpenbcoH, B.I". KBaHToBas xumus. Monekysbl, MONEKynsipHble CUCTEeMbl 1 TBepAble Tena: y4ebHoe nocobve ans
BY30B [ONeKTPOHHbI pecypc] : y4eb. nocobure - SnekTpoH. aaH. - Mockea : MapatenbcTeo 'labopaTtopust 3HaHwmit', 2017.
- 522 c. - Pexum goctyna: https://e.lanbook.com/book/94104

3. XeMovHdopMaTrka 1 MonekynsipHoe MoLenMpoBaHue: OMCTaHLMOHHBIA Kypc Ons cTyAeHToB Hakanaespuara u
MarucTpatypbl HanpasneHus noarotosku: 020100 Xumust' [OnekTpoHHLIN 06pa3oBaTeNbHbIA pecypc]/Xummyeckunia
nHCTMTYT nM. A.M. ByTneposa, kadhenpa opraHudeckon xumunn/ Magxunaos T.W. - KasaHb: KasaHckuin dpenepanbHbiii
yHuBepcuteTt, 2013. - Pexxum poctyna: URL: http://zilant.kpfu.ru/course/view.php?id=376

4. PeytoB, O.A. OpraHunyeckas xumus. B 4 u. Yactb 1 [OnekTpoHHbIi pecypc] : yueb. / O.A. Peytos, A.J1. Kypu, K.IM.
ByTuH. - OnekTpoH. naH. - Mocksa : 3pgatenbcTeo 'NlabopaTtopus 3HaHwit', 2017. - 570 c. - Pexum goctyna:
https://e.lanbook.com/book/94167

JononHutenbHas nuteparypa:

1. Maiiep W., U3bpaHHble rnaBbl KBAHTOBOW XMMUU: [OKA3aTeNbCTBA TEOPEM 1 BbIBOL (POPMYN [SNEKTPOHHbIA pecypc] :
yueb. nocobue - AnekTpoH. AaH. - Mockea : Miapatenbctso 'Jlabopatopus 3HaHWiA', 2017. - 387 c. - Pexum poctyna:
https://e.lanbook.com/book/94102

2. Toy6, M. MexaHn3mbl HeOpraHNYeckux peakuuii [ONeKTPoHHbIR pecypc] : MoHorpacdpus / M. Toy6, . Bepaxecc. -
OnekTpoH. aaH. - Mockea : Msgatenbctso 'Nlabopatopus 3HaHuii', 2017. - 683 c. - Pexum gocTyna:
https://e.lanbook.com/book/94114

3. CupotkuH O. C. SBontouuns Teopunn XMMUYECKOro CTpoeHns Belectsa A.M. BytnepoBa B yHUTapHYO TEOPUIO CTPOEH.
XMMUWY. coenl. (OCH. eanH. xumnmn): MoHorpadoms / O.C. CupoTtkuH. - M.: HAL UH®PA-M, 2013 - 247¢.: 60x88 1/16. -
(HayuHas mbicnb). - Pexxum goctyna: http://znanium.com/bookread2.php?book=420415

4. Jlopa, 9.9. Hoas reomeTpus ANns HOBbIX MaTepuanos. [OneKTpoHHbIN pecypc] / 9.9. Nopa, A.J1. Makkeid, C.
PaHraHartaH. - 9nekTpoH. gaH. - M. : duamatnmt, 2010. - 260 c. - Pexxum poctyna: http://e.lanbook.com/book/48204
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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 noaroToskn: PU3NKO-XMMUYECKNE METOAbI UCCNEA0BAHNA B XUMUW
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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