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Mporpamma omcumnnmHbl "ONeKTPOHHas U NPOCTpaHCTBEHHAs CTpykTypa monekyn"; 04.04.01 "Xumus".

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

CrtpaHnua 2 n3 11.




Mporpamma omcumnnmHbl "ONeKTPOHHas U NPOCTpaHCTBEHHAs CTpykTypa monekyn"; 04.04.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) UmyTosa IM.A. (Kadeapa opraHn4eckoi
XMMmm, Xummyeckuin ntHetutyt um. A.M. Bytneposa), Galina.Tschmutowa@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
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUHECKNX OCHOB COBPEMEHHOW

XUMUN N CMEXHbIX HayK npu peweHnn I'IpO(beCCVIOHaJ'IbeIX 3anad, B TOM Hucne c
MCNOoNb30BaHNE KOMMbIOTEPHbIX TEXHONOr NI

MnK-2 CnocobeH NPUMEHSATb OCHOBHbIE CUHTETUYECKME U aHANUTUYECKNE METOLbI
Nony4eHns N NCCnenoBaHns XMMUYECKMX BEWECTB U peakunii Npu peleHnm
npodpeccroHanbHbIX 3ana4

MNK-3 crnocobeH aHann3MpoBaTb HOBYIO Hay4Hy0 MpobnemMaTuky, NPUMEHSATb METOLbI U
CpeLcTBa NNAHUPOBaHWS, OpraHn3aummn N NPOBELEHUS HAYYHbIX NCCNeL0BaHNN B
BbI6paHHO 061aCTW XUMUM 1 CMEXHbBIX HayK

O6yuvatowmiics, OCBOMBLIMIA AUCUMNAMHY (MOAYNb):

JlonxeH 3HaTb:

- OCHOBHbIE TEOPUU, METObI M MOAXOAbI ANS KAYECTBEHHbBIX MPeacKa3aHuii SNEKTPOHHOMO 1 NPOCTPAHCTBEHHOMO
CTPOEHNS OPraHNYeCKNX, HEOPraHMYECKNX, METANINIOOPTraHNYECKMX U ANEMEHTOPraHNYECKNX COELNHEHNIA,

- NpVHUMNbl paboTbl METOLOB U3YYEHWS! NPOCTPAHCTBEHHOW 1 9NEKTPOHHOM CTPYKTYPbl COEANHEHNIA,

- OCHOBbI KBAHTOBOI Teopumn atoMoB B Monekyne P. Beligepa,

JlonxeH ymeThb:

- OPUEHTUPOBATBLCS B 3KCMEPUMEHTANbHBIX Y1 TEOPETUHECKUX METOAAX NCCNEN0BAHUS NEKTPOHHOW CTPYKTYpbI,

- NpuobpeTatb, cMcTeMaTn3npoBaTb U 0606wWwaTe HEOBX0LMMYIO NHAOPMALIMIO U3 MHTEPHET-UCTOYHUKOB,
nepvoanyeckor nutepartypbl, MOHOrpaduii,

- MPUMEHSTb NOJMyYeHHble 3HAHUS Ha NPaKTUKE, UCMONb30BATh OCHOBHbLIE 3aKOHbI CTPOEHUS BellecTsa ans
obocHoBaHHOro Bbibopa MeToaa NccnefoBaHus, noabopa NapTHepPOB ANst peakuuy, pacTBOPUTENS, KaTtanmaaropa,
KBanMULMPOBAHHO OLIEHMBATL Pe3yNbTaTbhl 9KCNEPUMEHTA,

- NPOBOAUTL NPOCTENILMNE KBAHTOBO-XUMUYECKNE PACHETbI ANEKTPOHHOW CTPYKTYpbI

JlonxeH BnaneTb:

- TEOPETUYECKMMU 3HAHWSIMU O BaXHEMNLWMX acreKkTax aNeKTPOHHOW CTPYKTYpbl (3pdEKTMBHBIE 3apsabl Ha aToMax,
LUMNOMbHbIE MOMEHTbI, MONSPU3YEMOCTU, SNEKTPOCTATUHECKUIA MOTEHUMAT, XapPaKTEPUCTUKM MONEKYNSPHBIX
opbuTaneii, TONONOrMyeckne NHAEKCH 1 T.1.)

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
peannaoBatb 3HAHUS 06 3NEKTPOHHOM 1 MPOCTPAHCTBEHHON CTPYKTYpPE MONEKYN AJis peeHns NpakTU4ecknx 3aaay.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.04.02 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 04.04.01 "Xumns (XeMouHgopMaTrka 1 MOnekynsipHoe
MOLENVPOBAHMWE)" 1 OTHOCUTCS K OUCLMIAMHAM MO BbIGopy.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmxcs ¢ npenogasarenem (No BUAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 22 yaca(os), B TOM 4ucne nekuun - 12 yaca(os), npaktunyeckme 3aHsTus - 10 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOSb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas pabota - 50 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 s 11. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma omcumnnmHbl "ONeKTPOHHas U NPOCTpaHCTBEHHAs CTpykTypa monekyn"; 04.04.01 "Xumus".

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 1 ceMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pa6ota
MpakTnyeckmellabopaTtopHbie)
Jlekumn 3aHATUA pabortbl
Tema 1. CTpoeHue monekyn
1 (xuMmnyeckoe CTpoeHne - NepBrMYHaS 1 1 0 0 3
‘|cTpyKTYpa, NPOCTPAHCTBEHHOE
CTPOEHNE, 3NEKTPOHHAsA CTPYKTypa).
Tema 2. CTpoeHue HeopraHn4eckmx
2.[monekyn. Tunbl cBSI3EN B HUX 1 UX 1 1 0 0 3
npupoaa.
Tema 3. Xumnyeckune cBa3u B
OpraHn4ecKux
(aneMeHTOOpPraHnyeckmx,
s MeTannoopraHnyeckux) 1 2 2 0 12
CcoeanHEeHNsX, X Knaccudmkauus un
cnocobbl onMcaHms.
Tema 4. MonekynsipHo-opbutanbHas
4.|cTpyKTypa (3HEeprus, CUMMETpUS, 1 2 2 0 4
coctas, nocnegosartenbHocTb MO)
Tema 5. Teopus aToMOB B MOneKynax
5. Beiinepa 1 2 2 0 4
Tema 6. Baanmocssasb u
6. B3aIMOOBYCNOBNEHHOCTb 5 1 > 5 0 12
XapakTepUCTUK 3NEKTPOHHON 1
NPOCTPaHCTBEHHOM CTPYKTYpbI.
Tema 7. MexmonekynspHole
7. B3anMOLENCTBUA 1 2 2 0 12
Toro 12 10 0 50

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. CTpoeHue Monekyn (XMMmmyeckKoe CTpoeHue - NnepBUYHasi CTPYKTypa, MpoCcTpaHCTBEHHOe CTpoeHue,
3NIeKTPOHHas CTPYKTypa).

CTpoeHue monekyn (XMMU4eckoe CTpOeHne - NepBMYHas CTPYKTypa, NPOCTPaHCTBEHHOE CTPOEHNE, 3NEeKTPOHHAs
CTPyKTYpa). IcTopnyeckoe pasButue NpeacTaBneHnin 06 SNekKTPOHHO CTPYKTYPE OPraHnyeckmx MOnekyn, COBPEMEHHOE
COCTOSIHUE, AOCTUXEHMUS U NPOBNEMbI. DKCNEPUMEHTANIbHBIE N TEOPETUYECKUE METObI N3YUYEHNS SNEKTPOHHON
CTPYKTYpbl. COBPEMEHHbI YPOBEHb 3HAHWA 06 SNEKTPOHHOI CTPYKTYPE XUMUYECKNX COEANHEHWIA, OCHOBHbIE MOHATMS,
TEPMUHbI, onpeaeneHns. Obwuii KBAaHTOBOXMMUYECKIWA MOAXO0A K NOMAYYEHMIO MHZOPMALIUK O CTPYKTYPE U PEAKLIMOHHONM
CMOCOBHOCTM XMMUYECKMX COeanHEHMIA. Y paBHeHune WpeanHrepa n ero moondukaumm. Onepartop sHepruu, ero
cocTasnstowme. MHOrosnekTpoHHas 1 04HOINEKTPOHHAS BONHOBbIE cpyHKUMU. MpnbnnxeHne MO JIKAO. basncHble
Habopebl. MprHUMNanbHbIE 0COBEHHOCTM HEAMMMPUYECKIMX U NONMY3MNUPUYECKMX PACYETOB. YYeT adhdhpeKToB
3/1eKTPOHHO Koppensaumun.

Tema 2. CTpoeHMe HeopraHU4Yeckux Monekyin. Tunbl CBA3en B HAX U UX Npupoaa.
CTtpoeHue HeopraHmyeckux Monekyn. Tunbl CBA3€ei B HUX U Ux Npupoga. KoopanHaunoHHas cea3b. OCHOBHbIE
KOHLLeNUMM ANs Ka4eCTBEHHOr0 NpeackasaHns CTPYKTYpbl HEOPraHNYeckmx coeamHeHnin. KoHuenums oTtanknusaHms

BaNleHTHbIX 3NEKTPOHHbIX Map U ee TeopeTndeckne OCHOBbI. CTpOGHVIe KpucTtannos. MeTonbl npenckasaHusa CTPyKTypbl
KpucTtannos.

Tema 3. XMMnyeckue cBsi13u B opraHun4yeckux (SﬂeMEHTOOPI'aHVI‘-IeCKVIX, MeTannoopraHqucxux) coeauHeHusXx, nx
KnaCCVI(*)VIKaLIMH ¥ cnoco6bl onucaHusl.

XnMnyeckme ces3n B opraHmn4eckunx (SﬂeMeHTOOpFaHI/ILIeCKVIX, MeTaJ'IﬂOODFaHVILIeCKI/IX) CoeanHeHnsXx, nx
Knaccudoukauusa n crnocobbl onucaHus.
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I'Ipmpop,a XUMUYECKMX CBA3EN B 3NIEMEHTOOPraHN4YeCkmnx coeguHeHnAX. Fm6p|/|,qu|e op6v|Tanv| M npuHUMnbl X
MCMONb30BaHNS B KAYECTBEHHOW Teopnn XmMmn4eckoro CTpoeHus. KﬂaCCI/ICpI/IKaLI,I/IFI TUMNOB XUMUYECKMX CBA3EN B
3NEMEHTOOPraHN4YeCkmnx CoeguHeHnAX. ﬂpmpona CBSI3M B ONePUHOBbIX, aLEeTUNEeHOBbIX, UMKNONEeHTaAUeHUNbHbIX U
dPEeHOBbIX KOMMNeKcax nepexonHbiXx MeTanoB. KpaTHbIe CBA3N aneMeHT-yrnepon N aNIEeMeHT-3/1IEMEHT. Knaccunyeckune
(,EI,ByXSJ'IeKTpOHHbIe ,D,BYXLLeHTDOBbIe) M MHOroueHTpoBble (op6|/|Taanb|e) CBA3N. XapaKTepr|e 0cobeHHOCTU Pa3HbIX
TUMNOB XMMUYECKOI CBA3N.

Tema 4. MonekynsipHo-op6utanbHas CTpyKTypa (3Heprusi, CAMMeTpusi, cocTaB, nocnegoBarenbHocTte MO)

MonekynsipHo-opbuTanbHas CTPyKTypa (SHeprusl, CAMMeTpus, coctae, nocnenosatensHocts MO). KaHoHn4eckue,
NI0KanM30BaHHbIe, HaTypanbHble opbutanu. MonekynspHo-opbuTanbHbIi reHeauc. MNpoucxoxneHne opbutanein CH3,
CH2-, CH- opraHnyeckux cpparmeHtos ot MO manbix Mmonekyn- AX3, AX2, AX. "CtbikoBka" MO-tparmeHTos ¢
obpazoBaHMEM MONEKYN YrNEBOAOPOAOB U X (PYHKLIMOHANBHO 3aMelleHHbIX Npoun3BoaHbIX. Mpupoaa rpaHnyHbix MO B
BaXXHEWIWNX Knaccax opraHnyeckmx coeamHeHnn. OCHOBHbIE TEHOEHLUNM B UBMEHEHNSX SHEPIMU 1 COCTaBa rPaHNYHbIX
opbutaneit oyHKLMOHANbHO 3aMeLLeHHbIX ankaHoB, ankeHoB, apeHoB RX npu BapbMpOBaHWU KIKOHEBOrO aToMa
3amectutenst X B npeaenax 0f4HoN rpynnsl U 0AHOro nepuona tabnuubl MeHaeneesa.

Tema 5. Teopust atomoB B Monekynax benpepa

Teopus aTomoB B Monekynax beiinepa. Tononorndeckue xapakTepucTukn aneKTPOHHOro pacrnpeneneHuns (3NeKTpoHHas
NNOTHOCTb, FPaAUEHT 3NEKTPOHHON NAIOTHOCTW, NannacuaH, KOHLEHTpaUus 3apsaoB B BaIEHTHOM 060M04Ke 1 T.1.).
BacceitH atoma, KpUTUHECKMe TOYKM CBS3W, aTTPaKTOP 3NIEKTPOHHOM NNOTHOCTW, MEXaTOMHAS MOBEPXHOCTD,
cBsa3bIBaOWMiA NyTb. ATOMHbIe 3apsabl no Benepy.

Tema 6. BzaumocBsi3b 1 B3aMM006yCﬂOBﬂeHHOCTb XapakTepuctuk 3]18KTp0HHOI7I n ﬂpOCTpaHCTBeHHOVI

CTPYKTYpBbl.
B3anmocBsiab 1 B3aMMOOOYCNOBNEHHOCTb XapakTepUCTVK NEKTPOHHON U NMPOCTPaHCTBEHHOW CTPYKTYpPbI.

CTpoeHVe NonnaapuHeckux 1 KapkacHblx CTpyKTyp (6opaHbl 1 kapbopaHbl, METANNOOPraHUYECKNE KOMMNEKCHI,
61IOKOMMNEKChI, KNacTepbl).

rlpl/IHLI,I/II'IbI M303/1EKTPOHHOCTU U n3onobanbHOCTH. I'Ipanma ANEKTPOHHOro cyeta. ,D,I/IarpaMMbl Yonua.

OneKTpPOHHas CTPYKTypa 1 reoMeTpust XeCTKMX ( KBa3UXECTKUX) XMMUYECKMX YaCTuUL, - HENTPanbHbIX MONEKYN, NOHOB,
panukanos, NOH-PaLMKaNoB, KOOPAUHALMOHHBIX MONULPOB; HeKnaccumyeckue (opbutanbHbie) CTPYKTYPbI U T.M.
KoHuenuns otTankmeaHns BaneHTHbIX 3NEKTPOHHbIX Nap, KPUTMYECKUE TOYKM nannacuaHa aneKTpoHHOW NAOTHOCTH,
Avarpammbl Yonwa.

CB$53b KOH(POPMALIMOHHbIX XapakTEPUCTUK CTPYKTYPHO-HEXECTKMX MONEKYN C napameTpamm 31eKTPOHHOW CTPYKTYpbI
(pasHble BUAbI COMPAXEHUS; CONPSXEHNE Yepes CBA3b 1 Yepes NPOCTPaHCTBO, TPAHCAHHYNSPHbIE B3aUMOLENCTBIS;
adbcpekT nons, 1,3- B3auMonencTemsi, 0606WeHHbI aHOMEpPHbIA adodpekT 1 T.4.). CTepeoonpenenstowas posb
rpaHnYHbIX MONEKYNSIPHbIX opbuTanei.

Tema 7. MeXxmoneKkynsipHble B3auMoaencTBusi
MexMmonekynsipHble B3avMo4encTBUs

YHuBepcanbHble (OpMEeHTaUNOHHbI, NHAYKUNOHHbIE, ANCNEPCUOHHBIE) N cneumduyeckne (KOMNIeKcobl ¢ BOAOPOLHOM
cBa3bio (H-komnnekchl), ¢ nepeHocom 3apsaga (KM3) n 1.n.) MmexmonekynspHole B3ammoaerictema (MMB), nx npupona un
WHTEHCWBHOCTb.

BnnsHne MMB Ha cousnyeckne cBoONCTBa MONEKyn: T. KUM., T. M., pacTBOPUMOCTb (cneumnduyeckas n
Hecneumndmryeckas conbeartauus), ancopbumo, CnekTpanbHbIe U Apyrue xapakTepucTrkn; opmy 6onblmX 1 Manbix
MOSIEKYN; TUM KPUCTANNYECKON peLleTKN (MOHHbIE, aTOMHbIE, MONEKYNSIPHbBIE KPUCTaNbI); XMMUYECKYIO 1
PU3NONOTrNHECKYI0 aKTUBHOCTb.

5. NMepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLmMxcsa no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota obyyaolmxcs BoIMOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyaroWwmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYI0 NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHnzauus caMocTosTenbHol paboTbl 0ByHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAeHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM MPOrPamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dhefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Basis Set Exchange: A Community Database for Computational Sciences - https://bse.pnl.gov/bse/portal
Mprpamma GAMESS n matepuans caiita - https://www.msg.chem.iastate.edu/gamess/

Mporpamma AIMAII - http://aim.tkgristmill.com/

Mporpamma Firefly - hitp://classic.chem.msu.su/gran/gamess/index.html

[Mporpammbl ons MONEKynsipHOM BU3yanuaauuu - hitps://vlab.wikia.org/ru/wiki/MonekynsipHoe_MognenuposaHve

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y'-|e6Horo martepuana. O6an.laTb BHMMaHmne
Ha KaTteropum, oOpMynnMpOBKN, packpbliBatowWwne cogepxaHue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BbIBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE.
XenatenbHo ocTaBUTbL B pa6o'-w|x KOHCNeKTax nons, Ha KOTopbIX OAenatb NMOMETKN U3
peKOMeH,D,OBaHHOI7I nmtepartypsbl, gononH4awWme Mmatepman I'IpOCﬂquB.HHOVI nekunn, a Takxe
nonovyepkuearmowne OCO6y}O Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaeatb
npenogaBaresito yTo4HsAWmne BonpocChl C LENbO YACHEHNSA TEOPEeTUYeCKnX MONOXEHNA, paspeweHns
CMNOpPHDbIX CI/ITy&LI,I/II7I.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckue | MpakTnyeckme 3aHsATUS NPOXoasT B oopMe ceMrHapoB. CeMUMHapCcKoe 3aHaTUe noapasymeBaeT 4Ba
3aHsTNA BuIa paboT: NoAroToBKY CooBLEeHUs Ha 3aAaHHyto TeMy 1 y4acTue B 0bcyxaeHun npobnemb,
3aTpoHyTO coobleHneM. CoobLieHre He SIBASETCS NpUHUMNManbHBIM MOMEHTOM ceMuHapa, Gyayym
TONbKO NPOBOKaLMel, KaTannsaTopoM Creaytowero 3a Hum obeyxaeHus. CooblieHune LONXHO
3aHUMaTb No BpeMeHu He 6onee 3 - 5 MMHyT. OCHOBHOI BMA paboTbl HA CEMMHAPE - y4acTue B
06cyxaeHun npobnembl. MpuHUMNUANbHOR pasHMLbl MeXay NOAroTOBKOM COOBWEHNS U NOLrOTOBKOW
K 06cyxaeHuto He cywecTayeT. OTnnume coctouT B 6onee TwartenbHoi paboTte C roToBbIM
MaTtepuanoMm - Nyywas ero opraHusaums 4jisi no?nayqv ayantopum.
MonrotoBka K MPakTMYECKOMY (CEMMHAPCKOMY) 3aHATUIO HAYMHAETCS C TWATENbHOro 03HAKOMEHNS C
yCnoBuaMY NpencTosiwei paboThl, T. €. ¢ 0bpalleHns K NnaHaM CEeMUHAPCKUX 3aHATUIA.
OnpenenvBlnch ¢ Npobnemoit, Nnpuenekatowein Hambonbluee BHAMaHUe, cneayeT obpatutbes K
pekoMeHayeMoit nuTepatype. ViMeiTe B BUOY, 4TO B CEMUHApPE y4acTByeT BCSA rpynna, a notTomy
3aaHve K NPakTMHeCKOMy 3aHATUIO CrieflyeT pacrnpenenvTb Ha BECb KONNEKTUB. 3aaaHne JOMKHO
6bITb OXBa4EHO MONMHOCTBIO M PEKOMEHA0BAHHAS NUTEpaTypa OOMXHA OblTb OCBOEHA Fpynmnoi B
nonHom 06bEéme. 111 NONHOLEHHON NOArOTOBKU K NMPaKTUYECKOMY 3aHSATUIO YTeHUs y4ebHrka KpaiiHe
HELOCTaTO4HO - B y4e6HbIX MOCOBUSIX M3NaratoTCs TONbKO NPUHLIMIMANbHBIE OCHOBbI, B TO BPEMS KaK
B MOHOrpadpmsix 1 CTatbsX HA Ty UK UHYO TEMY NMOAHUMAEMbIA BOMPOC PacCMaTpPUBAETCS C PasHbIX
paKypCoOB Unu pakypca 04HOro, Ho B to6oM cnyyae AocTaTodHO noapobHo u rnyboko. Tem He MeHee,
LNs Toro, 4Tobbl LOMXHBIM 06Pa30M COPUEHTUPOBATLCS B CYTW 3aAaHus, cHavana cnegyet
03HAKOMWTBCS C COOTBETCTBYHOWMUM TEKCTOM y4yebHMKa - BHE 3aBMCUMOCTM OT TOro, MpeLycMoTpeHa
NIV NEKUMS B AOMONTHEHME K AaHHOMY CEMUHAPY WU HeT.
OueHuB 3aaaHne 1 nofobpasB COOTBETCTBYIOLLYIO TUTEPATYPY, MOXHO NPUCTYNnaTb COBCTBEHHO K
MOArOTOBKE K ceMuHapy. PaboTa Hag nuTepatypoii, cTatbsl v 3TO UM MOHOTpagousl, COCTONT U3 TPEX
9TaroB - YTeHNs paboTbl, €€ KOHCMEKTUPOBaHWSI, 3aKN04YMTENBHOr0 0606LWEeHUs CyTy U3y4yaeMon
pabotbl. Mpexae, Yyem 6paTbcs 3a KOHCMNEKTMPOBAHME, CKaXeM, CTatbl, crneayeT eé xoTs Obl
o4HaxAabl NpoYnTaTh, 4TOObI COCTABUTL O HEV MPEeABAPUTENBHOE MHEHWNE, NOCTapaTbCs BblAENNTD
OCHOBHYIO MbIC/b MM HECKONBbKO 6a30BbIX TOYEK, ONUPASICh HA KOTOPbIE MOXHO OyneT B fanbHeiweM
paboTatb ¢ TekcToM. KoHCnekTMpoBaHue - 0eno o4eHb TOHKOEe 1 TPyLOEMKoe, B 0DLLeM BUIE MOXET
6bITb ONpeneneHo Kak oukcaumst OCHOBHbIX MOIOXEHWA 1 OTIMYUTENBHBIX YEPT PAacCMaTPYBAEMOro
TpyA4a BKyne ¢ TBOPYECKoW nepepaboTkoi naei, B HEM cooepXallmxcs.
KoHcnekTupoBaHve - 0iMH U3 3g0PEKTUBHBIX CNIOCOBOB YCBOEHMS NMMCbMEHHOIO TekcTa. XoTs camo
KOHCMEKTMPOBAHUE YXXE MOXET paccMaTpuBaThecs Kak 0606IeHNe, TEM HE MEHEE €CTb CMbICT
BbIAENUTL NocneaHee ocobuLein, MOCKONbKY B XOAe 3aKNMo4YMTEeNnsHOro 060b1weHns nnev nsy4aemon
paboTbl OKOHYaTENbHO YTBEPXAAI0TCS B CO3HAHWU M3y4atowero. [JOCTOMHCTBOM 3aK/Ii0HNTENbHOMO
0606LWeHNsa Kak caMocTosITeNbHOro aTana paboTbl C TEKCTOM SIBASIETCS TO, YTO 34ECh YMTatesb,
6yny4n aBTopoM 0606LLeHwit, oTaensietT cebs 0T cTaTby, YTO SBNSETCS rapaHTuel He3aBUCUMOCTU
yutatens ot TekcTta. Ecnu nporpaMma 3aHsTus npegycMatpueaeT paboTy ¢ NCTOYHMKOM, TO 3TOW
CTOPOHE MOArOTOBKM K CEMMHapy cnemyeT yaenuTb NpucTanbHoe BHUMaHue. B cywHocTn pasbop
NCTOYHVKA He OTNInYaeTcs oT paboThl C IMTEPaTypol - TO XXE YTEHWUE, KOHCTNEKTUPOBaHWE,
0606weHre. TwartenbHas NOAroToBKa K CEMUHAPCKUM 3aHATUSM, KakK U K NEKUUSM, UMeeT
onpenensiouee 3Ha4eHMe: CeMmHap NpPoraéT Tak, kak ayautopusi MoAroToBMIach K ero
MPOBEAEHNIO.

AEKTPOHHBH
Crtpannua 7 ns 11. BBl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky



Mporpamma omcumnnmHbl "ONeKTPOHHas U NPOCTpaHCTBEHHAs CTpykTypa monekyn"; 04.04.01 "Xumus".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta NpoBOAUTCS C Lenbto yrnybneHus 3HaHuiA No AUCLUNINHE U

TenbHas npenycMaTtpuBaert:

paboTa - YTeHne CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana
OVCLUMNMVHBI;
- NOArOTOBKY K NMPaKTUYECKMM 3aHSITUSIM, YCTHBIM OMPOCcaM 1 KOHTPONbHo paboTe;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye NpakTUdeckmx paboT, 3awmnTe npakTnieckol paboTsl, coade aK3ameHa,
BbIMOSIHEHNE OOMAalIHEro 3aaaHuns.
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 OMCUMUMNIMHBI, CnedyeT cHavana npoYntaTtb peKoOMeH40BaHHY0
nuTepatypy v npu Heo6XO4MMOCTM COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MONOXEHW, TEPMVHOB,
cBefeHUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pas3nenos Kypca.
PaboTa c KOHCNEKTOM NnekLUuii
MpocMoTprTE KOHCMNEKT cpasy rnocne 3aHsATWiA, 0TMeTbTe MaTepuan KOHCMeKTa NeKLnii, KOTopbIn
Bbl3blBAET 3aTPYIHEHUS O NOHUMaHUS. [onbiTaTech HalTV OTBETLI HA 3aTPyAHUTENbHbIE
BOMPOChI, UICMONb3YS PeKoMeHayeMyto nuTepatypy. Ecnv camoctosTenbHo He yaanoch pasobparbes
B MaTepuane, COopMynMpyiiTe BONPOCH! M 06paTUTECh 3a MOMOLLbIO K Mpenoaasartento Ha
KOHCYNbTaUuUu Unu Gnmnxanein nekumu.
PerynsipHo oTBOOMTE BpeMs N5l NOBTOPEHNS NPOaeHHOro MaTepuana, NpoBepssl CBOU 3HAHUS,
YMEHMS 1 HaBbIKW MO KOHTPOMbHLIM BONPOCaM.

3avet MoproToBka k 3a4eTy crnocobCTByeT 3aKpenineHnto, yriyoneHnto n 0606wWeHnI0 3HaHWiA, Noy4aeMmbiX,
B npouecce 06yquV|;|, a TakXxe NPpUMEeHEeHUIo UX K pelweHno NpakTn4ecknx 3anad. [foToBSACH K
3a4veTy, CTyOeHT NKBnanpyeT nMmelowmnecs npo6enb| B 3HAHUSAX, yrny6nﬂeT, cucrtematmsnpyet n
ynopsiooYynMBaeT CBOW 3HaHWS. Ha 3a4eTe CTyoeHT OeMOHCTPUPYET TO, HTO OH npuobpen B npouecce
06y4eHusi Mo KOHKPeTHoM y4ebHol aucumnnuHe. MNpy NoarotToeke K 3a4eTy He06X0OMMO 03HAKOMUTCS
CMUCKOM BOMPOCOB K 3a4€eTy, MOBTOPHO 03HAKOMMWTCS C JIEKLIMOHHBIM MaTepuasiom,
cucTemMaTmManpoBaTtb UHGopMaumto no kypcy. Ocoboe BHUMaHWe cnedyeT yaenvTb pasaenam Kypca,
N3y4eHHbIM CaMOCTOATENIbHO W Bbi3blBaBLUNM Hanbonblune 3aTpyaoHeHne npn TeopetTn4eckom
N3y4eHNn 1 pelleHnmn npakTn4eckmnx 3aga.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOJIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNIVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNuUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMOCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolwme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMK1 0By4YatoWMMNCS MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"XvMus" n Marmctepckon nporpamme "XemomHgopMaTnka u MonekynsipHoe MogenvuposaHue”.
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51.B.[]1B.04.02 9neKTpoHHas 1 npoCcTpaHCTBEHHAS CTPYKTypa
Monekyn

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

OcHoBHas nuTeparypa:

1. Kannan W.I"., MexmMonekynspHble B3aumogenctems. dusnyeckas nHrepnpeTtaums, KOMNbIOTEPHbIE pacyeThl 1
MOZLenbHblE NoTeHuManbl [AneKTpoHHbIl pecypc] : ydebHoe nocobue / Kannaw W.I'. ; nog pea. H. . CtenaHoga ; nep.c
anrn. [. C. bespykosa, . I'. PsibuHkuHa.. - 9nekTpoH. faH. - Mockea : agatenbcTeo 'NlabopaTtopus 3HaHwit', 2017. -
397 c. - Pexxunm pgoctyna: https://e.lanbook.com/book/94111

2. bapaHosckuid, B./. KBaHTOBas MexaHuka 1 KkBaHTOBas XuMns [OnekTpoHHbI pecypc] / B.W. BapaHosckuii. -
OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NMaHb, 2017. - 428 c. - Pexum goctyna: https://e.lanbook.com/book/92941

3. PeyToB, O.A. Opranunyeckas xumns. B 4 4. Hactb 2 [OnekTpoHHbIiA pecypc] : yuebHuk / O.A. Peytos, AJ1. Kypu, K.M.
ByTuH. - OnekTpoH. oaH. - Mocksa : iapatenbcTso 'Tlabopatopusi 3HaHwuit', 2017. - 626 c. - Pexum goctyna:
https://e.lanbook.com/book/94168

4. Kambiwos, B.M. CtpoeHue BelecTsa [OnekTpoHHbIl pecypc] : ydebHoe nocobue / B.M. Kambiwos, E.I". MupowHrkosa,
B.MM. Tataypos. - 9nekTpoH. aaH. - CaHkT-MNeTtepbypr : laHb, 2018. - 236 c. - Pexum goctyna:
https://e.lanbook.com/book/105983

JononHutenbHas nuteparypa:

1. ByTukos, E.N. ®usnka: CtpoeHne u cBOCTBA BELLECTBA [ONeKTPOHHbIN pecypc] : y4ebHuk / E.N. Bytukos, A.C.
KoHpopatbes, B.M. Y3auH. - OnekTpoH. aaH. - Mocksa : ®@uamarnut, 2010. - 336 c. - Pexxum goctyna:
https://e.lanbook.com/book/2127

2. DBONIOLMS TEOPMM XMMNYECKOro cTpoeHmns BelwecTsa A.M. ByTneposa B yHUTapHYIO TEOPUIO CTPOEH. XUMUY. COeL.
(ocH. egunH. xummun): MoHorpadms / O.C. CupotkuH. - M.: HALL UHPPA-M, 2013 - 247c. - (Hay4Has mbicnb). ISBN
978-5-16-009053-5 - Pexum poctyna: http://znanium.com/catalog/product/420415

3. TpaeeHb, B.®. OpraHuyeckas xumms. B 3 1. T. 1 [OnekTpoHHbI pecypc] : y4ebHoe nocobue / B.d. TpaBeHb. -
OnekTpoH. aaH. - Mocksa : Miagatenbctso 'Tlabopatopusi 3HaHuit', 2015. - 401 ¢. - Pexum goctyna:
https://e.lanbook.com/book/84108

4. TpaBeHb, B.d. OpraHuyeckas xummsi. B 3 u. T. 2 [OnekTpoHHbI pecypc] : yuebHoe nocobue / B.d. TpaseHb. -
OnekTpoH. aaH. - Mockea : Mspatenbcteo 'Nlabopatopus 3HaHuii', 2015. - 550 c. - Pexunm gocTyna:
https://e.lanbook.com/book/84109

5. OnemMeHTbl KBaHTOBOI TEOPUM CTPOEHUS 1 CBONCTB Monekyn: YuebHoe nocobve / J1.A. Mpnbos. - JonronpyaHbiii:
WHTennexTt, 2010. - 312 c. ISBN 978-5-91559-082-2 - Pexum gocrtyna: http://znanium.com/catalog/product/193501
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[]1B.04.02 9neKTpoHHas 1 npoCcTpaHCTBEHHAS CTPYKTypa
Monekysn

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

Hanpasnenue noarotosku: 04.04.01 - Xumuns

Mpodhunb NOAroTOBKM: XEMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpmkaums BbIMyCKHMKA: MArucTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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