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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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH BbINOMHATL KOMMIEKCHbIE 3KCNepUMeHTanbHbIe U

pacyeTHO-TEOPETNYECKMNE UCCNef0BaHNS B M36paHHOM 06nacT XumMum nnm
CMEXHbIX HayK C 1CMONb30BAHNEM COBPEMEHHbIX MPMOOPOB, NPOrPaMMHOr0
obecrneyeHns n 6a3 aaHHbIX NPOECCMOHaNbHOr0 Ha3HaYeHNs

Orik-2 CnocobeH aHann3npoBaTb, MHTEPNPeTMPOoBaTh U 0606wWaTh pesynbTaTtb
9KCMepUMEHTaNbHbIX N pacHeTHO-TeopeTnyeckmx paboT B n3bpaHHo obnactm
XMMUM UNN CMEXHbIX HayK

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- OCHOBbI FEOMETPUYECKOro 1 anrebpanyeckoro noaxoLoB K TEOpUM CUMMETPUMN NS MONEKYN U TBEPAbIX Ten;

- OCHOBbl COBPEMEHHbIX METOL0B OMMCaHNS XMMNYECKON CBA3N;

- npeacTaBneHnst 06 0CO6EHHOCTSIX Pa3INYHbIX TUMOB XMMUYECKOW CBSI3U B ra3oBOi gpase 1 KOHAEHCMPOBaHHOM
COCTOSHUN.

HonxeH ymeTb:

- aHanm3nposaTb OaHHble pac4eToB NapamMeTpos XUMUNYECKON CBA3N BelWeCTB B pa3/INyHbIX arperatHblX COCTOAHUSAX;

- OPVUEHTUPOBATLCA B NIUTepaType, KacarowWencs onmncaHns PasinyHbIX TUMOB XMMUYECKOMN CBSI3U.

JlonxeH Bnanetb:

- ONncaHnsa CUMMETPUI MONekyn 1 TBepablx Ten,;
- pac4eToB nNapameTpoB XUMNYECKOW CBA3N BELECTB B Pa3nnyHbIX arperaTtHbiX COCTOAHUAX.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- NPUMEHATb FeOMeTpMHeCKMﬁ n anre6pa|/|L|eCK|/||7| noaoxonbl K Teopmnn CUMMETPUN ONSA XapPakKTepUCTUKn MONeKyn m
TBEPObIX TEN;

- UCMONb30BATh OCHOBbI COBPEMEHHBIX METOLOB OMVMCAHUS XUMUYECKOW CBA3M MONEKYN, CYNPaMONEKyNspHbIX
CTPYKTYp U TBEPLbIX TEN;

- 06Cy)K,D.aTb 0cobeHHOCTH Pa3NnyHbIX TUNOB XNMNYECKON CBSA3U B ra3oBom pase 1 KOHOEHCUPOBAHHOM COCTOSHUN;
- aHann3nposatb gaHHble pac4eToB NapaMeTpoB XUMUYECKOW CBA3N BELWECTB B pa3nnyHbIX arperaTtHbiX COCTOAHUAX;
- OpneHTnpoBaTbC4 B nutepartype, Kacaroulencs onmcaHms Pa3NNYHbIX TUMNOB XUMUYECKOW CBA3N;

- paccynTbiBaTb NapameTpbl XUMUYECKOW CBA3N BELWECTB B pa3nnyHbIX arperaTtHbiX COCTOAHUAX.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

LaHHasa oucumnnmHa (Mogynb) BKtodeHa B padaen "51.0.04.02 OucumnnunHbl (Mogynun)" OCHOBHOM NPOECCUOHANBHOW
obpaszoBatenbHoi nporpammel 04.04.01 "Xumust (XeMomHdopMaTka 1 MONekynsipHoe MoAEeNNpPoBaHUE)" 1 OTHOCUTCS K
o0bs3aTeNlbHbIM AUCUMMANHAM.

OceauBaetcs Ha 1 Kypce B 2 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

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

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

CamocrTositenbHasi pabota - 104 yaca(os).
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMMUHBI: 3a4eT BO 2 CEMECTPeE.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

N Paspenbl pucuMnavHbl / Cemect MX TPYAOEMKOCTb CamocTtosiTenbHasi
moayns P (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Teopns cummeTpum B
npUMeHeHun K npobnemam
1. XMMUYECKO CBSA3K: ["eomeTpuryeckuin 2 2 2 0 10
noaxon
Tema 2. Tema 2. Teopus cummeTpumn
B MPUMEHeHUn K npobnemam
2. |XMMMYeCKOoN CBA3WN B MOJiekynax: 2 2 2 0 10
Anrebpanyeckunii noaxopn, (Teopust
rpynn).
Tewma 3. Tema 3. Teopus cummeTpum
3. |B NpUMeHeHnM Kk npobnemam 2 2 2 0 10
XMMWUYECKOW CBS3M B TBEPAbIX TENax.
4 Tema 4. Tema 4. KsaHTOBast Xummns 5 > 5 0 10

" |[Monekyn: oCHOBHbIE MPUHLUMMNbI.

Tema 5. Tema 5. KBaHTOBas xmmus
5. [Monekyn: pac4yeTbl CTPYKTYp METOO0M 2 2 2 0 10
dOyHKLMOHana nioTHOCTMW.

Tema 6. Tema 6. OnucaHne monekyn

6. [B Teopum bengepa "ATOMbI B 2 2 2 0 10
monekynax".
Tema 7. Tema 7. Pacyetbl CTPYKTYp

7. MONEKYN C y4eTOM 3dpPeKTOB cpenbl. 2 2 2 0 10
Tema 8. Tema 8. XuMunyeckas cBs3b B

8. KOOPANHALMOHHBIX COEANHEHUSIX. 2 2 2 0 10
Tema 9. Tema 9. OnekTpoHHas

9 CTPYKTypa TBEPAbIX TEN. 2 2 2 0 10
Tema 10. Tema 10.
KBaHTOBO-XxMMMyecknin aHanm3a

10. MEXMOJEKYNSPHbIX B3aVMOLENCTBUIA. 2 2 2 0 14
UNtoro 20 20 0 104

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Teopus cCMMMeTpPUM B NPMMEHEHUM K NpobneMam xmMmmnyeckomn ceasun: MleoMeTpruyecknin Noaxon,

ONEeMEeHTHI 1 onepauunn TOYEYHOW cnMmMmeTpun. Onuncaxwue CUMMETPUN CTEPEOXNMNYECKN HEXECTKNX CTPYKTYP.
I'IpMMeHeHme Teopun CMMMETpPpUn K yCTaHOBNEHNIO HANMN4Yns ONTNYECKON aKTUBHOCTN, OUMONbHOrO MOMEHTA,
3KBMBAJIEHTHbIX aTOMOB, ONAaCTepPeoTOoNnnn MONEKYI.

PeweHve 3anay Ha npuMeHeHne reoMeTpmnyeckoro noaxona K Teopmm CUMMeTpun K yCTaHOB/TIEHNIO HANN4na
OMTMYECKOWN aKTUBHOCTM, OUMNOIbHOrO MOMEHTA, 9KBMBANIEHTHbLIX 2aTOMOB 1 onactepeoTonnm Monekyn.

Tema 2. Tema 2. Teopusi CUMMeTPUM B NPUMEHEHNM K Npo6/ieMaM XMMUYECKOW CBSI3W B MOJIEKy/ax:
Anrebpaunuyeckui nogxop, (Teopus rpynmn).

OcHoBHbIE CBOWCTBa MatemMaTn4yeckoi rpynnbl. Tabnvua yMHOXeHus ans rpynnbl. Mogrpynnel, Luknvyeckue n abenesbl
rpynnbl. Knaccbl conpsixxeHHbix anemMeHToB. MNpeobpasoBaHue nonobusi ans Mmatpuu. MpencrasneHns rpynn.
Henpueoaumele npeacTaeneHns. Peaykums npvBoOMMbIX NpeacTaBneHuii. Hempueoaumelie NpeacTaBneHus u
Knaccudprkaums TepMoB. TepMbl MHOrO3NMEKTPOHHBIX COCTOSIHWIA. Peaykums no CUMMETPUM TEPMOB MHOTO3MEKTPOHHbIX
cuctem. Mpasuna otéopa Ans MaTpUYHbIX 3NEMeHTOB. CMMETPIUS MONEKYNSIPHBIX opbuTanei.

PewweHune 3apay Ha pedyKumio NPYBOLMMbIX NMPELCTABNEHWIA.
Tema 3. Tema 3. Teopusi cCUMMeTpUX B NPMMEHEHUM K Npo6neMaM XMMU4YecKon CBS31 B TBEpAbIX TeNnax.
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

Onepauunu oTkpbITO cummeTpuu. Kpuctannmueckue cuctemsl. Pewetkn Bpaea. [MpocTpaHCTBEHHbIE rpynmbl.
AHTUCMMMETPUS. MarHUTHbIE U LLBETHBIE TPYNMbl CUMMETPUN.

PelweHune 3apay Ha onpeneneHne NPOCTPAHCTBEHHBIX FPYMN CUMMETPUMN 1 XapaKTEPUCTUK TBEPLbIX TEN.

Tema 4. Tema 4. KBaHTOBasi XMMUs MOJieKyn: OCHOBHblIe NPpUHUUNbI.

YpaeHeHve WpennHrepa ons monekyn. Mpubnuxexune BopHa-OnneHreiiMepa. O6MeHHOE B3aUMOLENCTBIE.
OnekTpoHHas NNOTHOCTb B Monekynax. MeTton camocornacosaHHoro nons. basucHele Habopbl. MonekynsipHble
MHTEerpanbl. NeKTPOHHAas Koppensiuus.

PeweHue ypaBHeHus WpenvHrepa ans 4actHbx cnyy4aes. PaccMoTpeHne pasnnyHbix 6a3mcHbix HAabopoB.

Tema 5. Tema 5. KBaHTOBasi XMMUsi MONIEKYN: pacyeTbl CTPYKTYP METOA0M (pyHKLMOHana ninoTHOCTHU.

dyHkumMoHan aHeprun. YpaeHeHusi KoHa-lWama. O6MeHHO-KoppensiunMoHHble oyHKUMOHaMbI U pesynbTaThl UX
NPUMEHEHMS K pacyeTam pasnnyHbIX CTPYKTYP MONEKY.

ConocTaBuTENbHbIN aHaNM3 Pa3nnyHbIX OBMEHHO-KOPPENSLMOHHBIX (OYHKLIMOHAMNOB 1 UX MPUMEHEHUS K pacyeTam
CTPYKTYP MOMEKYT.

Tema 6. Tema 6. OnucaHue monekyn B Teopumn benpgepa "AtoMmbl B Monekynax'.
Tononornyeckuih aHanu3 pacnpegeneHns aNeKTPOHHOM NNOTHOCTK.
AHann3 pasnnyHbIX TUMNOB KPUTUYECKMX TOYEK SNEKTPOHHON NAOTHOCTM, MONYYEHHbIX B pacyeTax pasnuyHbIX CTPYKTYP

Tema 7. Tema 7. PacueTbl CTPYKTYp MONEKYN C y4eToM 3chdpeKToB cpeabl.

KoHTVHyanbHble 1 AnCKpeTHbIe Moaenu yyeta adpdpekToB pactTBopuTens. PesynbTaTbl NPUMEHEHNS K pacdeTam CTPYKTyp
MOJIeKyn MoJenei AManekTpu4eckoro KOHTMHyyMa 1 peakTnsHoro nonst OHsarepa, MeTo40B CaMoCOrnacoBaHHOrO
peaktusHoro nong (SCRF) n nonspuadyemoro koHTuHyyma (PCM).

AHanua pesynbTaToB KBAHTOBO-XMMUYECKMX PACHETOB CTPYKTYP OPraHMyeckmx U KOOPANHALMOHHBLIX COeANHEHWURA C
y4eTOM 3a(PPEKTOB cpelbl.

Tema 8. Tema 8. Xummnuyeckasi cBsi3b B KOOPAUHALMOHHbIX COeANHEHUSIX.

OnvcaHue XMMNYECKO CBA3W B TEOPUW KPUCTANNNYECKOrO NONs, TEOPUS NONS NMraHLoB 1 MONEKYNSPHbIX opbutaneii.
CnekTpoxummyeckuii psia. Komnnekcol cunbHoro v cnaboro nonei. MarHUTHbIe CBOMCTBA KOMMIEKCOB. SHEPrus
ctabunusaunm Kkpuctanimyeckum nonem. ekt AHa-Tennepa. CriMH-KpocCcoBep.

PacueTbl aHeprus ctabunuaauum KpUcTanInyeckm nosieM Ans pasnmyHbIX KOMMNEKCOB. AHaNN3 NposiBneHunii agodpekTa
Ana-Tennepa.

Tema 9. Tema 9. dnekTpOHHasi CTPYKTypa TBEPAbIX TeN.

OnHO3NEKTPOHHBIE BOMHOBBLIE (YHKLUMW B KpUCTannax 1 Metoapl nx pacyeta. MNpunbnnxeHre nokanbHOM NioTHOCTH.
YposeHb ®epmu. MNOTHOCTb COCTOAHMIA. 30HHAsA CTPYKTypa TBepAabiX Ten. Xa-meton. Mogenb NyanHadgpa. Mogenb
knactepos. KoonepaTneHble achdpekTbl AHa-Tennepa n CNMHOBbIE Nepexoibl B TBEPAbIX Tenax.

PaccMoTpeHune 30HHO CTPYKTYpbl TBepablxX Ten. AHann3 koonepatueHbIX adpdoekToB SHa-Tennepa u CrMHOBbLIX
nepexo/ioB B pa3fiNyHbIX TBEPAbIX Tenax.

Tema 10. Tema 10. KBaHTOBO-XUMMYECKUI aHaNN3 MeXMONEKYNSIPHbIX B3aUMO0eNCTBUNA.

BaH-nep-Baanbcosbl B3anmogencteus. JJOHOPHO-akLeNnTopHbIe MONeKynsipHble koMmnnekcol. Cneumdunyeckne
HeBaneHTHble B3ammoaencTems. BogoponHas cessb. CynpaMonekynsipHbie CTPYKTypbl.

AHannz pe3ynbTatoB ONTUMN3auUnn CTPYKTYp C BaH-ﬂ,ep-BaaﬂbCOBblMl/l B3aNMOOENCTBUSMMU, OOHOPHO-aKUenTOPHbIX
MONEKYNAPHbIX KOMMJIEKCOB, BO}J,OpO}J,HOI7I CBA3blO, CynpaMoJieKynsapHbIX KOMMIEKCOB.

npaKTI/I'-leCKI/Ie 3aHATUA NO NPUMEHEHNIO KOMMbIOTEPOB AN KBAHTOBO-XUMNYECKUX pacyeToB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHyO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEeNbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus U Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
ooHA AonKeH ObITb YKOMMIEKToOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

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

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

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

rnouckosasl cuctema - www.google.ru

Xmmuyeckas cessb - http://ru.wikiversity.org/wiki/’Xumnyeckas_cessb

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekuunu [MpocMoTpuTE KOHCMEKT cpasy nocne 3aHATUIA, OTMeTbTe Matepuan KOHCnekTa nekunii, KoTopblii
BbI3bIBAET 3aTPyAHEHUS ON5 NOHUMaHMS. [onbiTaiTech HANTU OTBETHI HA 3aTPYLHUTENbHbIE
BOMPOChHI, UCMOMb3Ys PEKOMEHLyeMYytO nuTepatypy. Ecnn camocTosiTensHo He yaanocb pasobparbcs
B MaTepvarne, ChopMynmMpyiTe BONPOCH 1 06paTMTECh 3a MOMOLLBIO K MPENOaABATENIO HA
KOHCYNbTaumm nnm 6nuxaniwen nekumm.

PerynapHo otBoaute Bpems 415 NOBTOPEHWS NPOALEHHOro Martepuana, npoBepsis CBOW 3HaHMS,
YMEHMS N HaBbIKW MO KOHTPOSIbHBIM BOMPOCAaM.
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

Llnsi ycnewHoro ocBoeHns nioboit ancumnnmHel Heobxoanma TBopyeckas, nnaHoMepHas,
noscenHeBHas paboTa, koTopas AOCTaBNsieT PafoCTb OTKPbITUS HOBOMO U 3CTETUYECKOE
HacnaxneHue ot rnybokoro NPOHMKHOBEHNS B No3HaHme NcTuHbl, MapMoHumn n KpacoTbl Hawero
YOVBUTENBHOIO MMUPA, B KOTOPOM LLIapsaT 3akoHbl, nopoxaatowme MNopanok ns Xaoca. 'He 1o, 4t0
MHWUTE Bbl, MPUPOa: He crenok, He 6e3nylWHbI UK - B HEil ecTb Oywa, B Hei ecTb cBoboaa, B Het
ecTb NtoboBb, B Hel ecTb S3bIk?' (Pepop ToTyes).

Bo BpeMsl NpakTUYeckux 1 camocTosTeNbHbIX paboT He06X0AUMO MOCTOSIHHO YriybnsaTb cBOU
npeacTtaBneHnst 06 OCHOBHbIX MOHATUAX, KOHLEMNUMAX, NPUHLIMNAX U 3aKOHaX NpMpoabl, KOTopble
6bInM NPeaMeToOM PacCMOTPEHMS] HA COOTBETCTBYIOLINX NEKLUMOHHBIX 3aHSATUSX. MNepen Havyanom
KaXX[oro nNpakTM4ecKoro 3aHsSTUS MONe3Ho ele pas NpocMoTpeTb paboyyo NporpamMmy 1 CrnpocuTb
cebsi, B kakoih Mepe Bbl yxe cyMenn 0ocTudb cOOPMyMPOBaHHbIX B HEl Lenel U pewnTb
nocTasfieHHble 3a8a4m Kypca. Ecnu otBeT Ha 3TOT Bonpoc Bac He yooBNeTBOpUT, NOBTOPUTE,
noxanymncra, NPONAEHHbI MaTepmnan Nno KOHCNeKTam Nekuunn n ux npeseHtaunsam. Ecnu xe atoro
0KaXeTCcsl HeloCTaTO4YHbIM, 0BpaTUTECh K PEKOMEHA0BAHHOI NuTepatype, a npu HeobxoanMocTu
cchopmynmpyiite npobnemMHble BOMPOCH! 1 MONPOCKTE NOMOLM NpenonaBaTens Ha KOHCYNbTauum unm
6nmxarwen nekumn.

camocTos-
TeNbHas
paboTa

Ob6s3aTenbHO HAaXoauTe BPEMS 4N MOBTOPEHMUS MPOMAEHHOr0 MaTeprana, NPoBEPSsist CBOW 3HAHUS U
HaBbIKW MO KOHTPONbHbLIM BOMPOCAM K NMPakTUYECKMM 1 CAMOCTOSTENbHBIM 3aHSATUSIM. He 3abbiaiite
MPOCTYIO NCTUHY: 'MOBTOPEHNE - MaTb y4eHUs'. OUeHb BaXHO Hay4YMTbCSl FAPMOHWNYHO NEpPeEKNoYaTh
BHMMaHVe BO BPEMS MPOAOMXMUTENBHON paboThl. OTO BLICOKOE MCKYCCTBO NOCTUraeTCsl HE cpasy, 1
Bbl fonxHbl eMy NOCTOSIHHO 06yyaTbes. C aToM Lenbio Yepes kaxable 40 MAHYT NEKLMOHHbBIX 1
NpakTUYECKMX 3aHATUIA Mbl Ha 3-4 MUHYTbI NMepPeKNoYaeMcst Ha BOMPOChI, NPeLCTaBNsOWMe
9CTETUYECKYIO U HPABCTBEHHYIO LIEHHOCTb, UMW NPUBOLMM UCTOpUYecKne 1 buorpadpmyeckme
CBeEHWsl, akTMBU3MPYS TEM cambiM 06pa3HOEe MbIWNEHUE 1 [ABAS KPATKOBPEMEHHDIA OTAbIX TEM
oTOEenaM Mo3ra, KOTopbli UCMbITbIBaNM Honblyo HArpy3Ky npu abcTpakTHOM MbiwneHuu. Moctynarite
Tak e U Npu BbINOMHEHNM CaMOCToATENbHbIX paboT. Ecnn Bol Bynete cnegoBate 3TUM NPOCTLIM
PEeKOMEHAALMAM 1, KPOME TOro, UMETb NMONMHOLEHHBI COH, Bbl HUKOrAa He ycTaHeTe, HO Bcerna
6yneTe npebblBaTb B COCTOSIHUM AYWEBHOrO NOLbEMA, IOBBU KO BCEMY XMBOMY, PALOCTU XU3HN U
npeycrieeTe BO BCEX fenax, a He TONbKO B OCBOEHUM AAHHOrO Kypca.

MockonbKy, Ha Haw B3rnsg, 'kKno4oM Bbiclero obpasosaHus nboro cneunanucrta (bakanaspa,
MarmcTpa, AoKTopa) AOMXHO cTaTb NMO3HAHWE MATEMATUKM, A3bIKOB U UCTOPUU B UX TPUEOUHCTBE' (CM.
npeseHTaumio K Jlekuun 1), HaCTOSWME 3aHATUS HAYMHAIOTCS C LLEHTPaNbHOW MaTeMaTUYECKOo
LUCUWMNVHBI - TEOPUM CUMMETPUN.

3a4ver

MonroToBka K 3a4eTy crnocobcTByeT 3aKpenneHuto, yrnyoneHuno n 06o6ueHno 3HaHWi, NonyYyaembix,
B NpoLecce obyyeHus], a TakxXe NPUMEHEHUMIO UX K PELIEHUIO NMPaKTMYecknx 3aaad. [oToBsCh K
3a4eTy, CTYOEHT NMMKBMAONPYET UMetolnecs Npobenbl B 3HAHUSX, yrnybnseT, cucteMatuaupyeT v
ynopsiooymBaeT cBoW 3HaHWs. Ha 3adyeTe CTyoeHT IeMOHCTPUPYET TO, Y4TO OH Nprobpen B npouecce
06y4YeHusi No KOHKpPeTHol y4ebHol aucumnnuHe. MNpy Nnoarotoeke K 3a4eTy He06X0AMMO 03HAKOMUTCS
CMUCKOM BOMPOCOB K 3a4€eTy, MOBTOPHO 03HAKOMUTCS C IEKLIMOHHBLIM MaTepuasom,
cucTeMaTmanpoBatb UHGopMaumio no kypcy. Ocoboe BHMMaHWe cnedyeT yaenuTb pasaenam Kypca,
N3y4YeHHbIM CaMOCTOSATENbHO U Bbi3bIBABIIMM Hanbonbluve 3aTpyoHEeHME NpY TeOPeTUYeCcKoM
N3YYEeHUN 1 peLleHnn NPaKTMYecKnx 3a4ad.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)
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Mporpamma ancumnnuHbl "CoBpeMeHHbIe Teopun XuMmuyeckor cesasmn”; 04.04.01 "Xumna".

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 Marmctepckomn nporpamme "XemomHgopMaTka u MonekynsipHoe MogenuposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.04.02 CoBpeMeHHbIe TEOpUnN XMMUHECKOI CBS3N

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NOAroTOBKM: XeMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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. UmpenbcoH, B.I'. KBaHToBas xumns. Monekynbl, MONEKYNSAPHbIE CUCTEMBI 1 TBEPAbIE TENA. [ONEKTPOHHbIN pecypc] -
OnekTpoH. AaH. - M. : spatenbctBo 'Nlabopatopus 3HaHuir', 2014. - 522 c. - Pexum gocTyna:
http://e.lanbook.com/book/66357

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
yHusepcutet, 2013. -URL: http://zilant.kpfu.ru/course/view.php?id=376

4. PeyToB, O.A. OpraHundyeckas xumns. B 4 yactax. HacTb 1. [OnekTpoHHbiii pecypc] / O.A. Peytos, A.J1. Kypu, K.I1.
ByTuH. - OnekTpoH. naH. - M. : UapgatenbcTeo 'Nlabopatopus 3HaHwuit', 2014. - 570 c. - Pexum poctyna:
http://e.lanbook.com/book/66361

JononHutenoHasa nuteparypa:
1. Maiiep, W. 3bpaHHble rnaBbl KBAHTOBOM XMMUU: [OKa3aTeNbCTBA TEOPEM 1 BbIBOL (QOPMYN. [DNEKTPOHHbIN pecypc] -
OneKkTpoH. aaH. - M. : apatenbcTtBo 'Jlabopatopus 3HaHuit', 2014. - 383 c. - Pexum goctyna:
http://e.lanbook.com/book/50535
2. Toy6, M. MexaHn3mbl HeOpraHW4ecknx peakuuii. [9nekTpoHHbIi pecypc] / M. Toyb, . Bepaxecc. - AneKTpoH. AaH. -
M. : UspatenbcTBo 'Tlabopatopus 3HaHwui', 2014. - 681 ¢. - Pexum poctyna: http://e.lanbook.com/book/66360

3. Jlopa, 9.3. HoBas reoMeTpus ANs HOBbIX MaTepuanos. [OnekTpoHHbIl pecypc] / 9.9. Nopa, A.J1. Makkeli, C.
PaHraHataH. - 9nekTpoH. faH. - M. : duamatnut, 2010. - 260 c. - Pexunm poctyna: http://e.lanbook.com/book/48204

4. Mapwakos, A.H. BeefeHvie B KBaHTOBYO (p13nKy. [DNEKTPOHHBIN pecypc] - DnekTpoH. aaH. - CM6. : Nlaxs, 2010. - 352
c. - Pexxum poctyna: http://e.lanbook.com/book/297
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.04.02 CoBpeMeHHbIe TEOpUnN XMMUHECKOI CBS3N

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

Mpodhunb NOAroTOBKM: XEMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHxuua 10 na 10. Bl YHH
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