Mporpamma ancumnnuHbl "KeaHtoBas xumuns"; 04.05.01 "dyHoameHTanbHas 1 npyuknagHas Xxmmus".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

Xumuyecknii MHCTUTYT uM. A.M. Bytneposa

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
KBaHTOBas xnummns

CneuwnanbHocTb: 04.05.01 - PyHaaMeHTanbHas v NpuknagHas xmmms
Cneunanusauns: OpraHmyeckas XMMns

KBanucpukaums BoinyckHuka: Xumuk. [penonaeaTenb XMmmm

®dopma 0by4eHns: o4Hoe

S3bIk 0By4eHMs: pycckui

on Havana obyyeHns no obpasoBatensHon nporpamme: 2020

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma ancumnnuHbl "KeaHtoBas xumuns"; 04.05.01 "dyHoameHTanbHas 1 npyuknagHas Xxmmus".

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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Mporpammy omcuunnvHbl paspaboTan(a)(n) cTaplwmnii HayYHbIA COTPYOHUK, K.H. (BoueHT) Manxunos T.U. (HUN
XeMourHgopMaTrKa 1 MoNekynsipHoe MogenuposaHme, XuMmyeckmin MHCTUTYT um. A.M. Bytneposa),
Timur.Madzhidov@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
Orik-3 CnocobeH NpYMeHsITb pacyeTHO-TEOPEeTNYECKE METOAbI AJ1S U3YHEeHNs1 CBOMCTB

BELECTB 1 NPOLECCOB C KX Y4aCTNEM, UCMONb3Ysl COBPEMEHHOE NPOrpaMMHoe
ob6ecneyeHne 1 6a3bl faHHbIX NPOPECCUOHANBHOMO HA3HAYEHMS;

OriK-4 CnocobeH nnaHnpoBaTtb pPaboTbl XMMUYECKO HanpasneHHoCTH, obpabatbiBatb 1
MHTEPNPETUPOBATL NONYYEHHbIE PEe3yNbTaThbl C MCMONb30BAHWEM TEOPETUYECKMX
3HAHWI N NPaKTUYECKNX HABLIKOB PEeLleHns MaTeMaTnYeckmx 1 omanyecknx aanau:

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHble COBPEMEHHbIE MeTOAbl KBAHTOBOW XUMUW (HE3MNPUYECKMEe 1 MONY3MNpUYecKne MeTobl, TEOPUIO
PYHKLIMOHana nnoTHoCTH),

- IMETb NPEACTaBNEHNS O NPUBNVXEHUSIX U LOMYWEHNSIX, NCMONb30BaHHbIX NMPU pas3paboTke 3TUX METOLOB,

- IMEeTb NpeacTaBneHnst 06 orpaHNYeHUsIX 1 BO3MOXHOCTSIX pa3HbiX METOLOB ANl MOAENMPOBaHNS 9NEKTPOHHOM
CTPYKTYpPbl 1 XUMUYECKUX peakLmii

JonxeH ymeTtb:

- onpenensTb HE06X0AMMYIO MHCPOPMALIMIO LN pacyeTa SNEeKTPOHHON CTPYKTYPbl MONEKYN M aHANM3npoBaTh AaHHbIE
pacyeToB;

- OPMEHTUPOBATLCS B OBWMPHOA NUTEpPaType, UCMOMNb3YHOLLEN JaHHbIE KBAHTOBO-XUMNYECKUX PacYeTOB

JonxeH Bnanetb:

HaBblKaMWn:
- KBAHTOBO-XMUNYECKNX pacHeToB CpI/ISVIKO-XVIMI/I‘-IeCKVIX XapakTepuCcTuk BelecCTB;
- KBAHTOBO-XMMNYECKOIro MogenmpoBaHnsa XmMuMnN4eCknx peaKLu/n7|

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
MPUMEHSATb NONy4YEeHHbIE 3HAHWS HAa NPaKTVKe OJis PeeHNs TEOPETUYECKMX 1 NpUKNaaHbIX 3a4ady

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

[aHHas oucuunnuHa (Moaynb) BkAtodeHa B pasgen "B1.0.17 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccuoHansHom
obpaszoBatenbHoit nporpammel 04.05.01 "dyHaameHTanbHas U npuknagHas xumus (OpraHudeckas Xumms)" 1 0THOCUTCS
K 06513aTeNbHBIM ANCLMMNMHAM.

OcBauBaeTcs Ha 5 Kypce B 9 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

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

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

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

4. CopepXxaHue OUCLUNNIUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaoB y'-leﬁHbIX 3aHATUNA
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

N Pa3.u.em:|\|'I on:;#:nnuubl / Cemecrp nx T?gﬂgg:)'(()ocm Camo:raoésg;nbﬂan
e

crpyirypm woneyn ot |9 | 2 : 0 4

5 -;:;ﬂaaHi.KDOCTynaTbl KBAHTOBOM 9 5 5 0 5

3 Tema 3. OpbuTtansHoe npubnnxeHne 9 3 0 0 4

‘|v meTon XapTpu

Tema 4. YyeT aHTMCMMMETPUN

4.|BONHOBOW QOYHKLUKN N METOL, 9 4 4 0 4

XapTpun-doka

Tema 5. basoBble NOHATUSA
KBaHTOBOXMMMNYECKOrO

5 mMoaennpoBaHus: 6asncHble Habopbl, 9 5 6 0 4

cynepno3vnunoHHas ownbka

Tema 6. OneKTpoHHble

6.[xapakTepucTukn Monekyn n nx 9 3 4 0 4
BblYNCNIEHNE
Tema 7. lNonyamnupuyeckne metogpl

7. B MO4EeNnMpoBaHnmn 9 3 2 0 5
Tema 8. Teopus pyHkumnoHana

8. MNOTHOCTU N €€ NPUMEHEHne 9 3 2 0 5

9 Tema 9. BbinonHeHve u 3awmTa 9 0 6 0 16

‘InpakTnyeckoii pabortbl

toro 28 28 0 51

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. OnpepneneHne TpeXMEPHON CTPYKTYpPbl MOJEKY

Teopetuyeckas xumus. NpuMeHeHe KBaHTOBOM xMMnK.[TOBEPXHOCTb NOTEHUMANbHOR aHeprun. OnTuMmnsaumns
reoMeTpumn: ONTMM3aLMs HyNneBoro nopsaaka, onTuM13auns NepsBoro nopsaka (MeToq ckopemnwero cnycka, Metoq
CONPSXEHHbIX FPaANEHTOB), ONTUMN3aLLMs BTOPOro nopsaka (Meton HoioToHa-PadhcoHa, KBa3nHbIOTOHOBCKUE METObI,
metog GDIIS), kputepum cxoonmocTy.

Tema NpPaKTN4eCcKoro 3aHATNA - oNTUMM3aunsa reoMeTpmm Monekynbl.

Tema 2. NocTynaTtbl KBAHTOBOW ME€XaHWKU

MocTynatel KBAaHTOBOM MexaHvkn. YpasHeHue LpenuHrepa ons atoMoB 1 Monekyn. JIMHeliHbIe oneparopsl.
CyuecTBoBaHMe BOMHOBON (OYHKLIMU, U3MEPSIEMbIE BENMYUHDI, CPELHNE 3HAYEHUS (PUINHECKUX BENWYUH. [MpuHUMN
Cynepnosnummn cocTosiHMiA. PelueHne 3aiaqv 0 COCTOSIHUSX OHOSNEKTPOHHOro atoma. Yrioeas v pagvanbHas 3aaadu:
cpepuyeckre 1 paavanbHele yHKLUW; opbutanu s-, p-, d- TUNa; paauanbHble QOYHKLMW pacnpeneneHust aNeKTPOHHOI
NAOTHOCTW. MPUHLMM aHTUCUMMETPUYHOCTN.

CeMVIHapCKOG 3aHATUE, JUCKYCCUA Ha TeMy: onNTuMn3aunga reomMmeTpun n ee ponb B KBAHTOBOW XVMUW.

Tema 3. Op6uranbHoe npubnuxeHune u Meton XapTpu

MocTpoeHne NpUBINXEHHbIX PelleHuii 3N1eKTPOHHOro ypaBHeHust. MpubnnxerHne BopHa-OnneHrelriMepa.
Annabatuyeckoe npubnuxeHue. Heanmbatuyeckoe pelweHve ctaunoHapHoro ypasHeHus WpepuHrepa. MpaHuubl
NPUMEHNMOCTU aanabaTniyeckoro NpubnuxeHns. MicxooHole ouanyeckme Npennochiiki, cxemMa rnoaxoaa, NoBepXHOCTb

NoTEeHUMaNbHOM 3HEepPrin Saep MONekynbl, paBHOBECHAS reoMeTpuyeckas KoHpurypaumns
anep, rapMoHuYeckoe npubnunxeHue konebaHuin saep monekynsl. OpbutansHoe npubnuxeHue: NpubnnxeHne XapTtpu.
Tema 4. YyeT aHTUCUMMETpUN BoNHOBOM chyHKL MU U meTon, XapTpu-Poka

LeTtepmnHaHT Cnaiitepa. Meton XapTtpu-doka: obwas naes, cxema noaxona, neTepMUHAHTHbIE BOTHOBbLIE CPYHKLIMN,
nosnHasl aHeprusi MONeKynsipHo cucTeMbl U opbutanbHble aHeprun, Teopema KynmaHca. Meton Xaptpu-doka ans
CUCTEM C 3aKpbITbIMU 1 OTKPbITbIMU 06oovkaMu. PelweHune ypaBHeHui XapTpu-doka: YNcneHHoe pelleHune, noaxon
MO-JTIKAO, npouegnypa camocornacosaHus nons (SCF).

Tema npakTn4eckoro 3aHATUS - UCNONb30BaHNe Metoga XapTpu-Poka.

Tema 5. Ba3oBble NOHATUSI KBAHTOBOXMMUYECKOrO MOLENMPOBaHUs: 6a3ncHble Habopbl, Cyrneprno3nLUOHHas
owmbka
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MoHsTne 6asucHoro Habopa. CnatepoBckuii TN opbutanei (STO). Mayccoe Tun opbutaneit (GTO): STO-nG,
nonnosckne 6asuncol, AaHHUHroBCKMe 6a3uchl. XapTpu-poKoBCKMi Npeaen. 3ddekTnBHbIE NOTEHUManbl aaep
(ncesponoTeHumansl). Hay-Wadt. CynepnoaunumnoHHas owmnbka 6asncHoro Habopa.

TeMa nNpakTU4eckoro 3aHsaTus - Bolbop 6asncHoro Habopa Anst pacyeTos.

Tewma 6. 3HeKTpOHHbIe XapakTepuctuKkm monekyn n ux Bbl4ymcrieHume

ANEKTPOHHbIE XapaKTEPUCTVKN: SNEKTPOHHAS NNOTHOCTb, 9N1EKTPOHHAS 3aCeNIeHHOCTb, MaTpuLa NNOTHOCTY,
anekTpocTaTu4eckuii noteHumnan. ManimkeHOBCKUIA aHann3 3aceNeHHOCTel: 3aceNeHHOCTb atoMma no MannvkeHy,
3aceneHHoCTb CBA3U No MannukeHy, HefocTtatkm metoga MannukeHa. [pyrve metoabl pacyeTa 3apsna. AHanms
3aCeNeHHOCTH Ha OCHOBAHMU 3NEKTPOCTATUYECKOro NoTeHUMana.

TeMa nepBoii NPaKTNYECKoi paboTbl - aHanM3 3apsA0BOro U aNeKTPOHHOro pacnpeneneHus, Tema BTopol paboTol -
NCMONb30BaHNE TEOPUI aTOMOB B MOMEKY/e.

Tema 7. I'Ionyamnupw-lecme MeToAbl B MogennpoesaHumn

Teopusi NonyaMnnpruYeckux MeTonoB. ViHTerpan nepekpbiBaHmsl. [ByxaneKkTPOHHbIE MHTerpanbl - BUAbl NPUBANXKXEHNIA.
MpubnnxeHns, NCNonb3yeMble B NOyaMnMpuyecknx metogax. MpeHebpexeHne AByxaTOMHbIM OudddepeHUmnanbHbIM
nepekpbiBaHmeM: Metoabl MNDO, AM1, PM3. OrpaHuyerus, obwue ons MNDO, AM1, PM3.

Tema npakTnyeckoi paboTbl - NpeackasaHne CTPYKTYPbl U Pa3nnyHbIX SHEPrETUYECKMX XapaKTEPUCTUK CMOXHbIX
CTPYKTYP C UCMOMb30BAHNEM NONY3IMMNMPUYECKMX METOLOB.

Tema 8. Teopust oyHKLMOHaNA MNJIOTHOCTU U ee NMPUMEHEHUe

MeTonbl yyeTa aNekKTPOHHON Koppensaummn: obMeHHas Koppensums, KynoHoBckas koppensiumsi. Metoabl Teopum
doyHKUMoHana nnotHoctn. OcHoeHas noest DFT. Teopema cylectsoBaHns XosHbepra-KoHa. "JlokanbHble"
goyHKkumoHanbl (LDA). "HenokanbHble" doyHkumoHanbl (NL). MmbpuaHble doyHKUMOHaNbL. SdgocpekTmBHOCTL MeTonos DFT.

Tema npakTnyeckol paboTbl - pacyeT sHEPrum 1 NapameTpoB CTPYKTYPbI MONEKYN C UCMONb30BAHNEM
NoCT-XxapTPUCPOKOBCKMX METOAOB B Nporpamme Gaussian, CpaBHeHMe pe3ynbTaToB ¢ AaHHbIMM MeToga XapTpu-doka un
SKCMNEPUMEHTOM.

Tema 9. BbinonHeHue 1 3aLuTa NpakTMYeckoin paboThbl

BbinonHeHWe 1 3awmTa npaktuyeckol paboTel (TBopyeckoe 3amaHune). MNprmeHeHne NofyYeHHbIX 3HaHWUi Ha NpakTuke.
Bbi6op afekBaTHOro pacHeTHOro npmbnmxenus. MoaroToska faHHbIX 451 UCMOMb30BaHMS B NporpaMmme ais
KBAHTOBO-XMMMYECKMX pacyeToB. ONTMN3aLmns reoMeTpun paccmaTpmbaeMbix Monekysn. Nomck nepexonHoro
cocTosIHUSI cucTeMmbl. PacyeT 6apbepa akTnauuu.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarolmxcs BbIMNOMHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenos) AUCLUMUNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HaNpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHbIMU PECYpCaMu, BKNOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHEro pacnopsnka enepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro yypeXxaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KazaHckuii (Mpusonxckuii) doeaepansHblli yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpoeaepanbHOro yHmBepcuteTa

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOOYNI0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPECTB BK/HOYaET OLEHOYHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEICTBa NPOMEXYTO4YHOM aTTecTalum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:
- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynibTataM 06y4eHus Mo SUCLUMNINHE (MOLYNio);
- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTI KOMMETEHLWIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)
OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

basza naHHbix NIST Chemistry WebBook - http://webbook.nist.gov/chemistry

Basza paHHbix Spectral Database for Organic Compounds (SDBS) - http://riodb01.ibase.aist.go.jp/sdbs
Basa paHHbix xumnyeckmx casuros NmrShiftDB2 - http://nmrshiftdb.nmr.uni-koeln.de

Mporpamma Firefly - http://classic.chem.msu.su/gran/firefly/index.html

Mporpamma Gaussian - http://www.gaussian.com/index.htm

ONeKTPOHHBbI 06pa3oBaTeNbHbI PeCypc XeMOMHGOpMaT/Ka U MONEKYNSIPHOE MOLENVMPOBAHNE -
http://zilant.kfu-elearning.ru/course/view.php?id=376

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumm B xo[ie NEKLMOHHBIX 3aHATUIA BECTU KOHCMEKTUpOBaHWe y4ebHoro mateprana. Obpawars BHMMaHWe
Ha kareropuu, opMynnMpPoBKK, packpbiBatolwme cogepXxaHne Tex Unm NHbIX sBfeHnii 1 NpoLeccos,
Hay4Hble BblBOAbI W MpaKTUyeckne pekoMeHaauunm, NonoXnTenbHbIA OnblT B OPaTOPCKOM NUCKYCCTBE.
XenatenbHo 0CTaBWTb B paboymx KOHCMEKTaxX Nons, Ha KOTOPbIX Aenatb NOMETKN 13
pekoMeHO0BaHHOM nnTeparypbl, OMONHAKOWME Marepman npocnywaHHon nekumu, a Takxe
noaYepkuBatowme 0cobyto BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX NONOXEHWA. 3anaBaTtb
npenogasaTento yTO4HAOLME BOMPOCHI C LieNbio YACHEHNS TeOPEeTUYECKUX MONOXEHWIA, paspeLleHns
CMOPHbIX CUTYaLIMIA.

CrpaHnua 6 13 10.
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

Mo pesynbTartam Kaxaoro NpakTM4eCcKoro 3aHATUS LOMXKHbI OPOPMAATLCS 0T4eThl. OTYET [OMXKEH
COOTBETCTBOBATL cneayowmm TpebosaHusm: 1. OTuet no nabopatopHoi paboTe [OMKEH coaepXaTb
cnepnytwoume pasgensi: a. Jata BeinonHeHus nabopaTopHoii pabotel b. HazsaHne nabopatopHol
pabortbl . Llenb nabopaTopHoii paboTbl d. 3apaym nabopaTtopHoii paboTbl e. Matepuansi,
MCNONb30BABLIMECS A1S BbINONHEHUS nabopaTopHO paboThl (MPorpamMmbl, UCXOAHbIE dhaiinbi) f.
MoatanHoe nsnoxeHve npouenypsl (3tan 1, atan 2) g. PesynbTathl pabotsl (+ Tabnuubl, rpadouku,
unnocTpauum, ecnu Tpedyrotces) h. Beisoabl 2. Mpu HanucaHum otyeTa no nabopaTtopHoi paboTte
LLONXeH 6bITb MCNONb30BaH HayyHbI CcTunb peun (https://ru.wikipedia.org/wiki/HayuHbili_cTunb). 3.
BbiBOAbI AOMXKHBI COOTBETCTBOBATL 3aSIBIEHHbLIM LIeNU 1 3aaa4am paboThbl, a TakXe MNonyYeHHbIM
pesynbTaTtam. 4. Llenb u 3apaum fonxHbl 6biTb CHOPMYNMPOBAHBI YETKO, SCHO, NAKOHUYHO 1
COOTBETCTBOBATb TEME (Ha3BaHUMO) paboThbl. 5. STanbl paboTbl AOMXHBI ObITh NPEACTaBNEHDI
MONHOCTbLI0, CROPMYNMPOBAHBI YETKO, SICHO, NAaKOHUYHO. 6. Pe3ynbTtathl AOMXHbI ObITh NPeacTaBnieHs
MONMHOCTbLI0, CROPMYNMPOBAHBI NMOHSATHO, YETKO, ICHO, NaKOHUYHO, eCnn HeO0bX0aUMO, C
MCMNONb30BAHNEM UNNIOCTPATUBHBIX MATEPUANOB (He 3abbiBaeM NMPO HyMepaLmMio PUCYHKOB 1 Tabnuu, 1
noanucu K HAM!).

camocTos-
TenbHas
paboTa

CamocTosiTenbHast pabota NpPoBOAUTCS C LeNblo Yriy6neHns sHaHuin No gucumnivHe u
npemnycMaTtpveaer:

- YTeHWe CTydeHTaMn PeKOMEHO0BAHHO NUTepaTypbl U YCBOEHNE TeOpeTNYeCcKoro Matepuana
ONCUNNAVHBI;

- NOArOTOBKY K MPaKTUYECKUM 3aHSITUSAM, YCTHBIM OMPOCcaM 1 KOHTPONLHOW paboTe;

- paboty ¢ VIHTEpHET-NCTOYHMKAaMMK;

- NOAroTOBKY K cAade npakTuyeckmx padoT, 3awmte NpakTnyeckoin paboTbl, coade aKk3ameHa,
BbIMO/IHEHVE [OMALIHEro 3aaaHus.

MnaHnpoBaHMe BPeMeHu Ha caMocToATeNbHY0 paboTy, HeOOXOAMMOro Ha M3y4yeHne HacTosIWen
OMCUWNVHBI, CTYAEHTaM flydile BCero oCylWecTBNsSTb Ha BECb CEMeCTp, NpedycMaTpmeas npw aToM
perynspHoe NoBTopeHve NpoiaeHHoro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha nexkuusiX,
HEe0oBX0AMMO PErynsipHo OOMOMHSTL CBeAeHUSMU U3 TUTEpaTypPHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyein nporpaMme gUCLMNAMHLL. o Kax oo U3 TeM AN CaMoCTOATENbHOrO U3y4eHus,
npuBeaeHHbIX B paboyeit NnporpamMme AUCLMMNINHBI, CledyeT cHadYana npoYnTaTb PeKOMeH10BaHHYo
nuTepatypy 1 Npu Heo6X0ANMOCTM COCTaBUTL KPATKWM KOHCTEKT OCHOBHbIX MOMOXEHWIA, TEPMUHOB,
CBeeHN, TpebyloWrx 3anoMnUHaHNS 1 SBASIIOWMXCS OCHOBOMONaraowymMm B 3Toin Teme 1 ans
OCBOEHMSs MOCNenyowWwmnx pasnenos kKypca.

3a4ver

MonroToBka K 3a4eTy crnocobcTByeT 3aKpenneHuto, yrnyoneHunto n 0606ueHno 3HaHWi, nonyYyaembix,
B NpoLecce obyyeHus], a TakxXe NPUMEHEHUIO UX K PELIEHUIO NPaKTMYecknx 3aaad. [oToBsCk K
3a4eTy, CTyOEHT NMNKBMAONPYET UMetolmecs Npobenbl B 3HAHUSX, yrnybnseT, cucteMatuaupyeT v
ynopsiooymBaeT cBOW 3HaHWUs. Ha 3adyeTe CTyoeHT IeMOHCTPUPYET To, Y4TO OH npuobpen B npouecce
06y4YeHusi No KOHKpPeTHo y4ebHol aucumnnuHe. MNpy Nnoarotoeke K 3a4eTy He06X0AMMO 03HAKOMUTCS
CMUCKOM BOMPOCOB K 3a4€eTy, MOBTOPHO 03HAKOMUTCS C IEKLIMOHHBLIM MaTepuasom,
cucTeMaTnanpoBatb UHGopMaumio no kypcy. Ocoboe BHUMaHWe cnedyeT yaenuTb pasaenam Kypca,
N3y4YeHHbIM CaMOCTOSATENBHO U Bbi3bIBABIIMM Hanbonbluve 3aTpyoHEeHME NPy TeOPeTUYeCcKoM
N3YYEeHUN 1 peLleHnn NPaKTMYecKnx 3aaad.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

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

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

CrpaHnua 7 13 10.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yuebHbiM nnaHom no cneumanbHoctu: 04.05.01
"®yHpameHTanbHaa v npuknagHas xumMmsa" u cneunannsaumm "OpraHnyeckas xmmms".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.17 KaHroBas xumuns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Cneuvnanusaumsa: Oprasnyeckas xumms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuteparypa:

1. UnpenbcoH, B. I'. KBaHToBas xumusi. Monekynbl, MONEKynsipHble CUCTEMBI U TBepAble Tena : y4ebHoe nocobve / B. T
UvpenbcoH. - 4-e usga. - Mocksa : JTabopatopusi 3HaHuii, 2017. - 522 c. - ISBN 978-5-00101-502-4. - TekcrT :
9NEKTPOHHBIV // JlaHb : aneKTpoHHO-6ubnmoTtevHas cuctema. - URL: https://e.lanbook.com/book/94104 (naTta obpalieHuns:
27.02.2020). - Pexunm poctyna: ons asTopma. nonb3oBartenen.

2. KannaH, W. T'. MexmonekynsapHble B3anmonenctamns. duamnyeckas UHTepnpeTaums, KOMIbOTEPHbIE pacyeThbl U
MoZLenbHble noTeHumansl : yisebHoe nocobue / W. . KannaH ; noa penakuuein H. ®. CtenaHoBa ; nepeBoA C aHrNMinckoro
L. C. bespykosa,W. . PsbuHkuHa. - 3-e 3. - Mocksa : Jlabopatopus 3HaHuiA, 2017. - 397 c. - ISBN
978-5-00101-503-1. - TeKCT : aNeKTPOHHbIN // JlaHb : aneKTPoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/94111 (nata obpaweHus: 27.02.2020). - Pexxum goctyna: 4ns aBTopus. nofb3oBatenei.

3. Maitep, . I3bpaHHble rnaBbl KBAHTOBOW XMMMW: [OKa3aTENbCTBA TEOPEM U BbiBOA cpopMyn : y4ebHoe nocobue / W.
Marep ; nog penakumeii A. J1. Yyrpeesa ; nepesog ¢ aHrnuickoro M. B. apxosckoro, A. M. Tokmayesa. - 3-e 1ag. -
Mocksa : JTabopaTtopusi 3HaHuii, 2017. - 387 c. - ISBN 978-5-00101-501-7. - TeKCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/94102 (nata obpaweHuns: 27.02.2020). - Pexum
LOCTyna: ans aBTopma. MONb3oBaTenei.

4. Koyenaes, b. V. KsaHToBas Teopus : koHcnekT nekuuin / b. . Kovenaes ; KaszaH. dpenep. yH-T, H-T comamnku, Kad
TeopeT. pu3unku .- [2-e usa., nepepab., non. u ncnp.] .- KasaHb : [KasaHckunin yHneepcutet], 2013 .- 222 c.

5. XeMouHgopmaTrka 1 MONeKynsipHOE MOLENNPOBAaHNE: ANCTAHLMOHHBIA KypC Ons CTyAeHTOB bakanaspuara u
MarucTpatypbl HanpasneHus noarotosku: 020100 Xumust' [OnekTpOoHHLIM 06pa3oBaTeNbHbIA pecypc]/Xummyeckunia
nHCTMTYT M. A.M. ByTneposa, kadpenpa opraHudeckon xumunn/ Magxunaos T.U. - KasaHb: KasaHckuin dpenepanbHbiii
yHuBepcutert, 2013. - TekcT : anekTpoHHbIi. - URL: hitp://zilant.kpfu.ru/course/view.php?id=376 (nata obpaileHns:
27.02.2020).

JononHutenbHas nuteparypa:

1. Wnonbckuit, . B. AToMHas gouauka : y4ebHuk : B 2 Tomax / 3. B. lUnonbckuii. - 6-e uag, ctep. - CaHkT-MNetepbypr :
NaHb, [6.1.]. - Tom 2 : OCHOBbI KBAHTOBOW MeXaHUKWN 1 CTPOEHME 3NeKTPOHHO 06onodky atoma - 2010. - 448 c. - ISBN
978-5-8114-1006-4. - TekCT : aNeKTPOHHbIN // laHb : aneKTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/443 (nata obpaieHus: 27.02.2020). - Pexxum goctyna: ans asTopus. nonb3osatenei.

2. M6parnmos, M. M. OCHOBbI KOMMBIOTEPHOIO MOAENUPOBAHNS HAHOCUCTEM : yuebHoe nocobue / . M. Ubparumos, A.
H. Koswog, tO. ®. Hazapos. - CaHkT-[NeTepbypr : NlaHb, 2010. - 384 c. - ISBN 978-5-8114-1032-3. - TekcT :
SNEKTPOHHBIN // NaHb : anekTpoHHO-6nbnnotedHas cuctema. - URL: https://e.lanbook.com/book/156 (naTta obpaileHus:
27.02.2020). - Pexwnm poctyna: ons asTopma. nonb3osartenen.
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Mporpamma ancumnnuHbl "KeaHtoBas xumuns"; 04.05.01 "dyHoameHTanbHas 1 npyuknagHas Xxmmus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.17 KaHroBas xumuns

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

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneuvnanusaunsa: Oprasnyeckas xumms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-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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