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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
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OK-1 [nonxxeH obnanatb cnocobHOCTbIO K aBCTPAKTHOMY MbILWEHNIO, aHaNN3Y, CUHTE3Y
(OK-1);
OK-3 [nonxeH obnapatb roTOBHOCTBIO K CaMOPa3BUTUIO, Camopeanusauum,

CNoNb30BaHUo TBOpYEeCcKoro noteHumana (OK-3).

OrK-1 nonxeH obnaaatb CNOCOOHOCTLIO CMNOMb30BaTh M Pa3BMBATL TEOPETUYECKME
OCHOBbI TPAANLIMOHHbBIX Y HOBbIX Pa3aenoB XMMUM NPU peLleHnn NPogecCoHabHbIX
3anad (OrK-1);

Orik-3 [nonxeH obnanaTtb CnocobHOCTBLIO peann3oBaTb HOPMbl TEXHMKU Be30MacHOCTM B
nabopaTtopHbIX U TexHonornyeckux ycnosumsx (OMNK-3);

MnK-1 [nonxeH obnagatb CNOCOOHOCTLIO MPOBOANTL HAYYHblE UCCNENOBAHMUS MO
CCOOPMYNNPOBAHHON TemMaTuke, CaMOCTOSTENbHO COCTaBNATb NAaH NCCNEOOBaHNS U
nonyyaTb HOBble Hay4Hble 1 NpuknagHble pesynbtathl (MK-1);

MnK-2 [nonxeH obnanaTb BNaaeHWEM TEOpUEn N HaBbikaMn NpakTMYeckoi paboTsl B
n36paHHoi obnactu xumum (MK-2);

NnK-3 [nonxeH obnagaTtb rOTOBHOCTHIO UCMONb30BATh COBPEMEHHYIO anmnapartypy npu
nposeaeHnn Hay4Hbix nccneposanuii (MK-3);

NnK-4 [nonxeH ob6nafnatb CNOCOBHOCTbLIO yHaCcTBOBATb B HAY4YHbIX ANCKYCCUSIX U
NpencTaBnaTb NOMyYeHHbIE B UCCNEeN0BaHNSX pe3ynbTaThl B BULE OTYETOB U
Hay4HbIX Mybnukaumii (CTeHaoBble LOKNALbl, peddepathl 1 CTaTby B NEPUOANYECKOA
Hay4Hon nevatn) (MK-4);

NnK-5 nonxeH obnanatb BNageHNEM HaBblKaMn COCTaBNEHWS NNAHOB, MPOrpPamMM, MPOEKTOB
N Opyrux gupekTneHbix ookymeHTos (MNK-5);

NK-6 nomxeH obnapgatb cnocoBHOCTbIO ONPeaensTh K aHanMa3nposaTtb Npobnems,
nnaHnpoBaTb CTPATErnIO X pelleHns, bpatb Ha cebsi OTBETCTBEHHOCTb 3a
pesynbTtat geatenbHocTtu (MK-6);

MnK-7 nonxeH obnagatb BNageHneM metonamu otbopa matepuvana, npenofasaHns 1
OCHOBaMW yrpaBneHust MpoLeccoM 0byyeHnsi B 06pa3oBaTenbHbIX OpraHn3aumsx
Bbicwero obpasosaHus (MK-7).

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

- OCHOBbI reoOMeTpn4eCcKoro 1 anre6pa|/|t-|e0|<oro noaoxonos K Teopun CMMMETpU ong 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 XMMNYECKON CBSA3M BEIWECTB B PA3/IMYHbIX arperaTHbiX COCTOSHUSX;

- OPVEHTUPOBATLCS B IUTEpaType, Kacarowencs onmncaHns PasnyHbiX TUMOB XMMUYECKOMN CBSI3U.

JlonxeH Bnagetb:

- ONNCaHnA CUMMETPUI MONEKyn 1N TBepablX Ten;
- pac4eToB napameTpos XUMNYECKOWN CBA3N BELLECTB B pPa3nunyHbIX arperaTtHbiX COCTOAHUSAX.
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

- MPUMEHSITb FTEOMETPUYECKUIA 1 anrebpanyeckuii NoaxoAbl K TEOPMU CUMMETPUN LS XapakTepUCTUKN MONEKY 1
TBEPAbIX TEN;

- MUCMONb30BaTh OCHOBbI COBPEMEHHBIX METO0B ONMCAHUSI XUMUYECKOM CBA3M MONEKY, CYNnpaMoneKkynsipHbIX
CTPYKTYp U TBEPAbIX TEN;

- OéCY)K,!J,aTb 0COBEHHOCTH pPa3nnyHbIX TUNOB XUMNYECKOWN CBSA3M B ra3oBoW pase 1 KOHOEeHCUPOBAHHOM COCTOSIHNN;
- aHanMa3npoBaTtb AaHHble pac4yeToB NnapamMeTpoB XUMUYECKOW CBA3N BELWECTB B pPa3nnyHbIX arperaTtHbliX COCTOAHUAX;
- OpneHTnpoBaTbCA B nutepartype, Kacawuiencsa onmcaHms pPa3nnyHbIX TUNOB XUMUYECKOW CBA3N;

- paccynTbiBaTh NapameTpbl XUMUYECKOW CBA3N BELWECTB B pa3nnyHbIX arperaTtHbliX COCTOAHUAX.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHasa oncumnnuHa (mogynb) BKNtoYeHa B padgen "B1.6.4 OucumnnuHbl (Mogynn)" OCHOBHOM NpodieCcCuoHanbHow
obpazosatenbHol nporpammbl 04.04.01 "Xumusi (MeanumHckas xummnst)" n oTHOCUTCS K 6a30BoiA
(0bwenpodeccuoHanbHoM) YacTu.

OcBauBaetcs Ha 1 Kypce B 2 CEMeCTpe.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0eEMKOCTb OUCLIMMANHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 40 yaca(oB), B TOM yucne nekuuu - 20 yaca(oB), NpakTMyeckne 3aHsTus - 20 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOSb CAMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 104 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLMMAUHBI: 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeA,eHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AucUUNAnHe (MOOYNI0)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl pUCUMNANHDI / MX TPy A0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmellabopaTtopHble
Jlekumn 3aHATUA pab6ortbl
Tema 1. Tema 1. Teopus cummeTpumn
B MPUMEHeHUN K npobnemam
1. XMMUYECKO CBA3U: ["eomeTpuryeckuin 2 2 2 0 10
noaxon
Tema 2. Tema 2. Teopns cummeTpum
B NPUMEHEHNM K Npobnemam
2. [xmumnyeckor cBa3n B Moniekynax: 2 2 2 0 10
Anrebpawnyeckuii nogxon (Teopust
rpynmn).
Tema 3. Tema 3. Teopus cummeTpumn
3. |B npuMeHeHun K npobnemam 2 2 2 0 10
XMMWUYECKOW CBSA3M B TBEPbIX TENAX.
Tema 4. Tema 4. KsaHTOBas XumMus:
4. OCHOBHbI€ NPUHLINMbI. 2 2 2 0 10
Tema 5. Tema 5. KeaHTOBast xumms
5. MoKy, 2 2 2 0 10
Tema 6. Tema 6. Xumunyeckas cBa3b B
6. Monekynax. 2 2 2 0 10
Tema 7. Tema 7. OnucaHune monekyn
7. [B Teopum bengepa "ATOMbI B 2 2 2 0 10
monekynax".
Tema 8. Tema 8. Xumunyeckas cBa3b B
8. KOOPAVHALMOHHbBIX COEANHEHUSIX. 2 2 2 0 10
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 9. Tema 9. OnekTpoHHas
9. CTPyKTypa TBEpAbIX Ter. 2 2 2 0 10
Tema 10. Tema 10.
KBaHTOBO-XMMMYecKuin aHann3
10. MEXMONEKYNAPHbIX B3aUMOLENCTBUIA. 2 2 2 0 14
Ntoro 20 20 0 104

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. Tema 1. Teopusi cuMMeTpUMN B NPUMEHEHUU K Npo6ieMaM XMMnyYeckon cesa3n: FeomeTpuyeckui noaxon,

OneMeHThbl 1 onepaunmn ToueyHoin cummeTpumn. OnmMcaHne CUMMETPUN CTEPEOXMMUYECKN HEXECTKUX CTPYKTYP.
MprMeHeHe TEOPUN CUMMETPUN K YCTAHOBNEHWIO HANMYNS ONTUYECKOW aKTUBHOCTM, AMMONbHOIO MOMEHTA,
9KBUBANEHTHbIX aTOMOB, AMACTEPEOTONUN MONEKY.

PeweHne 3apay Ha npuMeHeHne reomMeTpmnyeckoro noaxona K Teopmn CUMMeTpuUn K yCTaHOBTIEHNIO HANN4ns
ONTNYECKOWN aKTUBHOCTU, OUMONbHOrO MOMEHTA, 9KBMBAIEHTHbLIX aTOMOB U anactepeoTonnn Monekyn.

Tema 2. Tema 2. Teopusi CAMMETPUM B NPUMEHEHUN K NpobsieMaMm XMMMYECKon CBA3M B MOJIeKynax:
Anre6pauuyeckuit nogxon (Teopus rpynn).

OcHoBHbIE CBOWCTBA MAaTeMaTN4eCKon rpynmbl. Tabnvua yMHOXeHWs ons rpynnbl. Mogrpynnbl, Luknvyeckue n abenesbl
rpynnbl. Knaccbl conpsixkeHHbIx anemMeHToB. MNpeobpasosaHue nonobus ans matpuu. MpencrasneHns rpynn.
Henpueoaumble npeacTasneHns. Peaykuns npvBoLMMbIX NpeacTaBneHuii. Hempuesoaumblie npeacTaBneHns u
Knaccugprkaums TepMoB. TepMbl MHOrO3NEKTPOHHBIX COCTOSIHWIA. Peaykumsi no CUMMETPUM TEPMOB MHOMO3NEKTPOHHbIX
cuctem. Mpasuna otbopa Ans MaTPUYHbIX aNEMEHTOB. CUMMETPUS MONEKYNSIPHBIX opburTanei.

PeweHne 3apay Ha penykumuo npmeBoanMbIX ﬂpe,ﬂ,CTaBﬂeHMM.

Tema 3. Tema 3. Teopusi CAMMETPUM B NPUMEHEHUN K NpobsieMamM XMMMYECKon CBA3U B TBepAbiX Tenax.

Onepauun oTkpbITOW cuMmeTpun. Kpnctannmyeckume cuctemol. Pewetkn Bpaes. MNpocTpaHCcTBEHHbIE rpynnb.
AHTUCMMETPUS. MarHuTHble 1 LBeTHbIe rpynnbl cuMMmeTpun. OnmcaHne MarHUTHO-YNoOPSA0YEHHbIX KPUCTanoB.
OnucaHve TeH30pOoB CBOWCTB KpMCTannoB. PeweHne 3agay Ha onpeneneHne npoCcTPaHCTBEHHbIX FPYNn CUMMETPUM U
XapakTepucTuK TBepAabiX Ten.

Tema 4. Tema 4. KBaHTOBasi XMMUS: OCHOBHbIE MPUHLMMBI.

OCHOBHbIE NPVHLMMbI KBAHTOBOM MexaHvku. AToM Bogopoaa. MHOroanekTpoHHbIe aToMbl. JIMHeHbI BapuaLlOHHbINA
meTton Putua. OHoanekTpoHHas moaens. BonHoBasi doyHkums XapTpu. MeTon camocornacoBaHHOro nons. AToMHble
opbuTtanu. Opbutanu cnenteposckoro Tuna. CnuH-opbutans. MpuHumn Maynn. JetepmuHaHT Cneiitepa.
OrpaHnYeHHbIN 1 HeorpaHWYeHHbIn MeToabl XapTpu-doka.

Tema 5. Tema 5. KBaHTOBasi XuMusi Monekyi.

YpaBHeHns KoHa-Llama. YpasHeHne WpenuHrepa ans monekyn. MpubnuxeHne BopHa-OnneHreimepa.
OLHO3NEKTPOHHbIE YpaBHEHMS Ons Monekyn. YpaBHeHns PytaHa. MeToapbl ydeTa anekTpoHHOW KOppenauum B
opbuTtanbHbix mogensx. Meton KoHa-Lema ons monekyn. basncHble oyHKUMM LN HE3MMUPUYECKNX PACHETOB.
ATOoMHble HasucHble Habopbl. MonekynspHble 6asucHble Habopebl MNonna.

Tema 6. Tema 6. Xumnueckas cBsi3b B MONeKynax.

CunoBoWA 1 SHEPreTUYeCcKnii Noaxoabl K ONMCaHUIO XMMUYECKon cBs3n. OpbrTanbHOe onncaHne XMMUHECKOW CBS3W.
MonekynsipHble opbutany. AHanus 3aceneHHocTel opbutaneit. NMpocTpaHCTBEHHOE pacnpeneneHne aNeKTPOHHO
nnotHocTh. [bipka depmu. MHoroatoMHble Monekynbl. CUMMETPU30BaHHbIE (rpynrnoBbie) opbuTany B pa3noxeHuu
NKAO MO.

Tema 7. Tema 7. OnucaHue monekyn B reopumn Benpepa "AtoMmbl B Monekynax'.

Monxon Berinepa: sHepreTM4eCcKnii 1 TONONOMMYECKMIA acnekTbl. AHANN3 pas3nuyHbIX TUMOB KPUTUYECKMX TOYEK
9NEeKTPOHHOM MNOTHOCTU, NOMYYEHHbIX B pacyeTax. Ceasesbll NyTb. KpuTnyeckas touka csa3un. Kputepum
HakaHnwn-Xaswn-Hapaxapa. Nopsanok ceasu. MNapametp anamntnyHocTv. PacnpeneneHve nannacvmaHa anekTpoHHO
MNOTHOCTW B XMMUYECKMX CBA3SAX. XapakTepnCTUKN aTOMHbIX B3aMMOLENCTBWIA B TEPMUHAX 9NEKTPOHHOI NAOTHOCTM 1
MNOTHOCTW KMHETUYECKOW SHEPTUN B KPUTUYECKOI TOYKE CBA3N.

Tema 8. Tema 8. Xummnueckasi cBi3b B KOOPAUHALMOHHbIX COeAUHEHUSIX.
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

OnuncaHne XMMMYeCKOo CBSI3N B TEOPUMN KPUCTANNMYECKOrO MO, TEOPUSX NOMS NUraHA0B U MONEKYNSIPHBLIX opbuTaneii.
CnekTtpoxumnyeckuii psa. Komnnekcol cunsHOro v cnaboro noneit. MarHiTHble CBOMCTBA KOMMIEKCOB. DHEPrus
ctabunnsaumm Kkpuctananyeckum nonem. Agnabatmyeckoe npnbnuxerHme. HopmanbHble konebaHus. ekt n
ncesnoadpdekt AHa-Tennepa. AHanns nposiBneHunii apdpekta AHa-Tennepa.

Tema 9. Tema 9. dnekTpOHHasi CTPYKTypa TBEPAbIX TeN.

OnHO3NEKTPOHHBIE BOMHOBBLIE (PYHKLUMW B KpUCTannax u Metoapl nx pacyeta. ObpaTtHoe NpocTpaHCTBO. 30HbI
BpunniosHa. YposeHb @epmu. [MNOTHOCTb cocTOSIHUIA. MeToAbl pacyeTa BOMHOBbLIX (OYHKUMIA B KpUcTannax.
OnekTpoHHas cTpykTypa Kpuctannos. Mogenb knactepos. Mogenb xumnyeckoi cassu 'yauHadpa. KoonepatumsHble
ahbpekTbl AHa-Tennepa n cnHOBbIE Nepexonbl B TBEPAbIX Tenax.

Tema 10. Tema 10. KBaHTOBO-XMMMYECKUI aHaNU3 MeXMONEKYNsIPHbIX B3aUMO0eNCTBUNA.

MeTog cynepmonekynbl. Metoabl Teopun Bo3mylueHuii. BaH-gep-Baanbcosbl B3anmoaerictems. JOHOPHO-akLEenToOpHble
MOnekynsipHble komnnekcol. Cneunguyeckmne HesaneHTHole B3aumoaencTems. BogoponHas cessb. AHanms
3aBUCMMOCTEN NNOTHOCTN 3NEKTPOHHOWM 3HEPrMKN 1 nannacuaHa aneKTPOHHOW SHEePrum 0T XapakTepucTuk
MEXMONEKYNSAPHbIX CBS3el. CynpamMonekynsipHble CTPYKTypbl. PacueTtol rmbpuoHeiMy MeTOfaMK "KBAHTOBAA MEXAHUKA -
MOJeKynsipHas MexaHuka".

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLMMAUHBI, TakK 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSATeNbHOCTM Mo 06pas3oBaTeNbHbBIM NPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosbps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucunrninHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualibl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HaHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUeHO4YHble
cpencTBa Tekyllero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I atTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 0By4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNSA LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMbI HA OCHOBAHWUMW 3aKNtoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

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

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

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

nomckoBas cmctema - www.google.ru

xmmuyeckas cessb - http://ru.wikiversity.org/wiki/’Xnmnyeckas_cessb

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHpaumm

nekumnu WN3yyeHne ancumnnuHbl cnefyeT HaunHatb ¢ npopaboTku pabouelt nporpamMmbl, 0c060€ BHUMAHME,
yOensas uenam n 3aagadam, CTPpyKType 1 coepXaHuio Kypca.

PaboTa c KOHCMEKTOM Nekumii:

Heobxonumo npocmaTprBate KOHCMEKT Cpasy NOCNe 3aHATUIA, OTMETbTE MATEPUAN KOHCMEKTA
NeKLWNiA, KOTOPbINA Bbi3blBAET 3aTPYOHEHNS ANS NOHUMaHUS. [onbiTanTecb HaWTN OTBETHI HA
3aTpyoHUTENbHbIE BOMPOCHI, NCMONb3ys PEKOMEHAYEMYI0 nuTepatypy. Ecnv camoctosaTenbHo He
ynanocb pasobpartbecs B Matepuane, chopMynupyinTe BONpock! U 0bpatntech 3a NoMOLLbHO K
npenofaeaTtento Ha KOHCYNnbTaumm unu bnvxanweii nekunm. PerynsipHo oTBoLMTE BpeEMS LS
MOBTOPEHWS NPOWOEHHOro Marepuana, NpoBepsas CBON 3HAHMS, YMEHUS N HABbIKW MO KOHTPOJIbHbIM
Bonpocam. lNonbiTakiTecb HANTK OTBETLI HA 3aTPyOHUTENbHbIE BONPOCHI, UCNOMNb3Ys PEKOMEHAYEMYIO
nutepatypy. Ecnu camocTosiTensHo He yaoanock pasobpartbes B Matepuane, coopMynupyiite
BOMPOCHI M 0BpaTNTECh 3a NMOMOLLbIO K NMPENOAABATENIO HA KOHCYNbTaLmmn nnu bnnxaniuein nekumn.
PerynapHo otBoaute Bpems Ans NOBTOPEHWS NPOALEHHOro Marepuana, NnpoBepsis CBOW 3HaHMS,
YMEHMWS N HaBbIKW MO KOHTPOJIbHBIM BOMPOCAaM.

npaktudeckue | Bo Bpems npakTuyecknx paboT HeobxoAMMo NOCTOSIHHO YrNyonsTh CBOU NpeacTasneHns oo

3aHaTUS OCHOBHbIX MOHATUSAX, KOHLIENUMSAX, MPUHLMNAX U 3aKOHaX NPUpPobl, KOTOpble Obiny NpeaMeToM
PacCMOTPEHNS Ha COOTBETCTBYIOWMX NEKLMOHHbIX 3aHATUSIX. [epe Ha4yanom Kaxaoro
NPaKTUYECKOro 3aHATUS NONIE3HO elle pas NPOCMOTPEeTb paboyyko NporpamMy 1 cnpocuTts cebs, B
KakoW Mepe Bbl yxe cyMenn 0ocTudb CpopMyNMPOBaHHBIX B HEl LieNei 1 pelinTb NocTaBneHHbIe
3apauv kypca. Ecnu otBeT Ha aTOT Bonpoc Bac He yooBneTsopuT, MoBTOPUTE, NOXanyicTa,
NPoWIeHHbI MaTepuas No KOHCMNeKTaM NekUuii 1 nx npeseHTaumsM. Ecnm xe aTtoro okaxercs
HeOocTaTo4YHbIM, 00paTUTECh K PEKOMEHA0BAHHON NMTepaType, a Npyu HeobxoAMMOCTH
cchopMmynmpyiite NpobnemMHble BOMNPOCH! U MONPOCUTE NMOMOLLM NpenoaasaTtens Ha KOHCynbTauum unm
onvxanwen 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 "MeaumumHekas xmMus".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodounb noarotoskn: MeonumnHckas xumMms

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Kouenaes, Bopuc ViBaHoBuY (a-p dou3s.-maT. Hayk ; 1934-) . KeaHTOoBas Teopus : KoHcnekT nekuwni / B. V. Koyenaes ;
KasaH. coenep. yH-T, VIH-T cpmankm, Kad TeopeT. pnankum .- [2-e n3g., nepepab., gon. u ucnp.] .- Kasaxb : [KasaHckuit
yHusepcuteTt], 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. XeMouHgopMaTrka 1 MONEKyNnsipHOE MOLENNPOBAaHNE: ANCTAHLMOHHBIA KypC Ons CTyAeHTOB bakanaspuara u
MarucTpatypbl HanpasneHus noarotosku: 020100 Xumust' [OnekTpoHHLIN 06pa3oBaTeNbHbIA pecypc]/Xummyeckunia
nHCTMTYT nM. A.M. ByTneposa, kadhenpa opraHudeckon xumunn/ Magxunaos T.W. - KasaHb: KasaHckuin dpenepanbHbiii
yHusepcuteTt, 2013. - 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. aaH. - Mockea : MapatenbcTso 'Jlabopatopusi 3HaHwmit', 2017. - 570 c. - Pexxum gocTtyna:
https://e.lanbook.com/book/94167

JononHutenbHasa nuTteparypa:

1. Maitep W., N3bpaHHble rnaebl KBaHTOBOW XMMUW: LOKA3aTeNbCTBA TEOPEM 1 BbIBOL, POPMYN [DNEKTPOHHbIA pecypc] :
yueb. nocobue - OnekTpoH. oaH. - Mockea : Mapatenbcteo 'Nlabopatopus 3HaHuiA', 2017. - 387 c. - Pexum gocTyna:
https://e.lanbook.com/book/94102

2. Toy6, M. MexaHn3Mbl HEOpraHW4eckrx peakuuii [nekTpoHHbIl pecypc] : MoHorpadous / M. Toy6, Il. Bepaxecc. -
OnekTpoH. aaH. - Mockea : N3patenbcTeo 'JlabopaTtopus 3HaHwmit', 2017. - 683 c. - Pexxum goctyna:
https://e.lanbook.com/book/94114

3. CupoTkuH O. C. 3Bonouns Teopumn XMMNYECKoro ctpoeHmns sewecTtsa A.M. ByTnepoBsa B yHUTapHYHO TEOPUIO CTPOEH.
XMMmnY. coeg. (OCH. eanH. xumnm): MoHorpadoms / O.C. CupoTtkuH. - M.: HALU UH®PA-M, 2013 - 247c.: 60x88 1/16. -
(Hayy4Has mbicnb). - URL: http://znanium.com/bookread2.php?book=420415

4. Jlopa, 9.9. Hoas reoMeTpus ONs HOBbIX MaTepuanos. [OnekTpoHHbIl pecypc] / 9.9. Nopa, A.J1. Makkeli, C.
PaHraHataH. - 9nekTpoH. gaH. - M. : duamatnut, 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

Mpodounb noarotoskn: MeonunHckas xumMms

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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