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IIporpamma JUCIMIUIMHBL "DJIEKTPOHHAS U IPOCTPAHCTBEHHAs CTPyKTypa Mojiekyn'"; 04.04.01 "Xumusa".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy mctmIuiHbl pa3padorai(a)(u): npodeccop-koHcynbTanT Umyrtoa I'.A. (kadenpa opraHn4ecKkoil ¥ MeJUIITHCKOR
xuMuH, XuMudeckuil ”HCTUTYT UM. A.M. Bytneposa), Galina. Tschmutowa@kpfu.ru ; nouenr, k.H. fkumosa JI.C. (kadenpa
OpPraHMYeCcKON ¥ MEAUIIMHCKON XUMUY, XuMUyeckuil uHCTUTYT UM. A.M. Bytnepoa), Luidmila.Savelyeva@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXHBIX HayK MDY PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMIUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUYIECKHE M aHAUTUTHYECKHE METO bl TIOJIyYE€HHsI M NCCIIEIOBAHNST XUMUIECKHX
BEIIECTB 1 pPEaKLMii MPH PeIIeHNH PO(eCCHOHATBHBIX 3a/1a4

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

- OCHOBHBI€ TEOPHU, METOABI U MOAXOJbI 1JI1 KAYE€CTBEHHBIX Hpe}lCKa3aHHﬁ SJIEKTPOHHOI'O YU MPOCTPAHCTBEHHOI'O CTPOCHUSA
OpPraHn4eCKux, HEOPraHNMYECKUX, METANIOOPTAHNUYCCKHUX U JIEMEHTOPraHU4€CKUX COCHMHGHHﬁ,

- MIPUHLAITB paOOTHl METO/IOB M3YUEeHH s POCTPAHCTBEHHOMN U 3JIEKTPOHHOM CTPYKTYpPhl COSAMHEHHH,
- OCHOBHI KBAaHTOBOM T€OpHHM aTOMOB B MoJiekyJe P. Beiinepa,

JoKeH yMeTh:

- OPUEHTHPOBAThCS B SKCIIEPUMEHTAJIbHBIX U TEOPETUYECKUX METOAAX UCCIIEA0BAHUS IEKTPOHHON CTPYKTYPHI,

- IpruoOpeTaTh, CUCTEMATU3NPOBATh M 0000IATh HEOOXOANMYIO HH(OPMAIIMIO U3 UHTEPHET-UCTOYHUKOB, EPHOJTIECKON
JUTEepaTypsl, MOHOTpaduid,

- IPMMEHSATH NOJTyYeHHbIE 3HAHUS Ha MPAKTHKE, UCIOJb30BaTh OCHOBHbIE 3aKOHBI CTPOSHUS BELeCTBa /11 0OOCHOBAaHHOTO
BBIOOpa MeTO/ia MCCIIeI0BaHus, T0A00pa NapTHEPOB JIs1 pEaKLMK, PACTBOPUTEIIS, KaTAIM3aTOpa, KBATU(HLPOBAHHO
OLIEHMBATh PE3yJIbTAaThl SKCIIEPUMEHTa,

- IPOBOAUTH HpOCTeﬁLHHe KBAaHTOBO-XUMHUYECKUE PACUCTDI SHCKTpOHHOI;’I CTPYKTYPbI

JlomxeH B1afeTh:

- TCOPETUIECKUMU 3HAHUAMU O Ba)KHEHIIMX acIleKTax SHGKTPOHHOﬁ CTPYKTYPbI (3CI)CI)CKTI/IBHI>IC 3apA1bl Ha aTOMax,
AWITOJIbHBIE MOMEHTHI, ITOJIAPU3YEMOCTH, SHCKTpOCTaTI/I‘IeCKI/Iﬁ NOTEHIUAJI, XapaAKTEPUCTUKU MOJIEKYJISAPHBIX Op6HTaﬂeﬁ,
TOITOJIOTHYECKHNE MHIOCKCHI 1 T.l'[.)

JIOIDKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

peann3oBaTh 3HAHKUS 00 JEKTPOHHOH M POCTPAHCTBEHHOM CTPYKTYpe MOJICKYJI AJIsl pellieHHs] IPaKTHIECKUX 3a1a4.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOITI BO

HanHas aucrurimHa (MoayJib) BKJioueHa B pasaen "b1.B.J1B.04.02 Juciuriivael (MOAyn)" OCHOBHOH MpogheCCUOHATIbHOM
obpazoBarenbHOl nporpammsl 04.04.01 "Xumus (XemonHpopMaTiKa 1 MOJIEKY/IsIPHOE MOZIEIMPOBaHKE)" U OTHOCUTCS K
JucnuiiMHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaM# 00pa30BaTeIbHbIX OTHOIIIEHUIH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHATLIHMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyuaromuxcsi

O6m1ast TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 22 yaca(oB), B TOM YKCJIe JIeKIUK - 12 yaca(oB), mpakTudyeckue 3aHAaTus - 10 yaca(oB), 1abopaTopHbie
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositenbHass padota - 50 gaca(oB).
Kontpons (3auér / s3x3amen) - 0 yaca(oB).
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dopma NpOMeKYTOUHOTO KOHTPOJIS TUCLUILUIMHEL: 3a4eT B 1 ceMecTpe.

4. Conep:xanue JUCHUIUIMHBI (MOAYJs1), CTPYKTYPHPOBaHHOE MO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBeIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-

Bcero | cgopwme | Bcero |popme | 00Ta

Tema 1. CtpoeHune MoJIeKy (XMMAYECKOe
CTpOEHUE - IEPBUYHAS CTPYKTYPA,

1. 1 1 0 0 0 0 0 3
[IPOCTPAHCTBEHHOE CTPOEHUE, JJIEKTPOHHAS
CTPYKTYpa).
Tema 2. CTpoeHre HEOPraHUUECKUX MOJIEKYIL.

2. (Twurmsl cBsI3ei B HAX U UX MIPUPOJIA. 1 1 0 0 0 0 0 3
Tema 3. XuMuveckue CBA3M B OPraHUYeCKUX

3 (271eMEHTOOPraHNYeCKUX, METAJUIOOPraHIMUECKHX ) 1 > 0 ) 0 0 0 12

COCIMHCHUAX, UX KJIaCCI/Iq)I/IKaLII/IH U CIIOCOOBI
OITUCaHUA.

Tema 4. MosiekyisspHO-OpOUTAIbHAS CTPYKTYpa
4. |(3Heprusi, CHMMETpHUSI, COCTAB, 1 2 0 2 0 0 0 4
nocaeaoBaTenbHOCTh MO)

Tema 5. Teopust aToMOB B MoJiekyJiax beinepa

5. 1 2 0 2 0 0 0 4
Tema 6. B3auMoCB$13b U B3aUMOOOYCIIOBJIEHHOCTD
6. [XapaKTepUCTHK JIEKTPOHHOU ¥ MPOCTPAHCTBEHHOU 1 > 0 > 0 0 0 12
" |CTPYKTYPpBI.
7 Tema 7. MexXMONIEKYIAPHBIE B3aUMOIEUCTBUSA 1 2 0 2 0 0 0 12
1Toro 12 0 10 0 0 0 50

4.2 Cogep:xkanne JUCIHUAILITHHBI (MO TyJIs1)

Tema 1. CTpoeHne MoJieKy.J1 (XHMHY€CKO€ CTPOEHHE - IePBUYHAS CTPYKTYpPa, NPOCTPAHCTBEHHOE CTPOEHNE,
3JIEKTPOHHAS CTPYKTYpPAa).

CrpoeHue MoJIEKyJT (XUMHUYECKOE CTPOEHHE - EPBUYHAS CTPYKTYPA, IPOCTPAHCTBEHHOE CTPOEHUE, IJI€KTPOHHAS CTPYKTYpa).
Hcropuyeckoe pa3BuTHE NPEACTABICHNI 00 JIEKTPOHHON CTPYKTYPE OPraHNYECKHX MOJIEKYJI, COBpEMEHHOE COCTOSIHUE,
JOCTIKEHHS ¥ ITPOOJIeMbl. DKCIIEPUMEHTAJIbHBIE ¥ TEOPETUYECKHE METO/Ibl N3yUYeHUsI JIEKTPOHHON CTPYKTYpbl. COBpeMeHHbIN
YPOBEHb 3HAHUH 00 3JIEKTPOHHOW CTPYKTYpe XMMHUECKUX COEIMHEHNH, OCHOBHBIE TIOHSTHS, TEPMUHBI, onpeeseHust. Oommit
KBaHTOBOXMMMWYECKHH MTOAXO/ K MOJIyUeHNI0 NH(GOPMAIMK O CTPYKTYpE ¥ PEaKIIMOHHOM CIIOCOOHOCTH XMMHUYECKUX
coenuHeHuii. Y pasHenue llpenunrepa u ero mogudukanum. Oneparop sHepruy, ero cocrapisomuye. MHOroanekTpoHHas u
OJHO3/IeKTpoHHAs1 BotHOBBIE (pyHKIMH. [Tpubmmkenne MO JIKAO. Bbazuchsie Habops!. [IpuHIMITMaNbEHbIE 0COOEHHOCTH
HE3MITUPUYECKUX U MOTYSMIUPUYECKUX PACUeTOB. ¥Y4eT 3(p(hEeKTOB 3JIEKTPOHHOU KOPPEIALMU.

Tema 2. CTpoeHHne HeopraHuveckux MoJiekyJ. Tunel cBsi3ell B HUX H HX IPUPOIAa.

CTpO@HI/Ie HEOPraHnv4e€CKuX MOJIEKYJI. Tumne! cBsI3el B HUX U UX npupoja. KOOpHHHaHI/IOHHaH cBA3b. OCHOBHEIE KOHUECIIIWHN IJIA
Ka4eCTBEHHOI'O MPEACKa3aHUA CTPYKTYPbl HEOPraHUYECKUX CO€HHH€HHﬁ. KOHHCHHI/IH OTTAJIKUBAHU S BAJICHTHBIX SJICKTPOHHBIX
nap U €€ TCOPETUICCKHUE OCHOBLI. CTpOCHI/Ie KpHUCTAJIOB. MeTO,HI)I npeacKazaHrd CTPYKTYPbI KPUCTAJUIOB.

Tema 3. Xumuueckue CBsI3U B OpraHnveCcKux (SJICMEHTOOPFaHI/l‘leCKl/lX, MeTaJ’lJ’lOOpI‘aHl{I‘leCKI/IX) COCIMHCHUAX, UX
KJIaCCH(i)HKa[IHﬂ H CIIOCOObI ONMMCAHMS.

XUMUYECKHE CBA3U B OPraHUYECKHX (3JIEMEHTOOPraHUYECKHUX, METAJUIOOPTAHMUYECKUX ) COEUHEHUSX, UX KIACCU(PUKALMS U
CI1I0coObI OIKUCAHUSA.
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IMpupona XUMUYECKHX CBSI3€H B 2JIEMEHTOOPraHUYECKUX COeAMHEHUX. [ MOpHaHble OpOMTAIIM U MIPUHIIMIIBL KX MCIIOIB30BAHHUSI
B KAQUEeCTBEHHOW TEOPHH XUMUYECKOro cTpoeHus. Knaccudukanyst TUTIOB XUMHUUYECKHUX CBSI3€H B 21IeMEHTOOPraHUUECKUX
coenuHenusix. [Ipupoaa cBs3u B 0ie(pMHOBBIX, Al[ETUICHOBBIX, IIMKJIONEHTaJUSHIIbHBIX M aPEHOBBIX KOMILIEKCAX MePEXOAHbBIX
MeTaiuioB. KpaTHble CBsI3M 3JIEMEHT-YIIIepo]I ¥ SJIeMeHT-3/IeMeHT. Kiaccideckue (IBYX3/IeKTPOHHbIE ABYXLIEHTPOBBIC) U
MHOTOLIEHTPOBbIE (OPOUTANIbHBIE) CBSI3U. XapaKTepHble OCOOCHHOCTH Pa3HbIX TUIIOB XUMUUECKOU CBSI3H.

Tema 4. MoJieKyJIsIpHO-0OpOUTAIbHASA CTPYKTypa (3Heprus, CHMMETPHS, COCTaB, MocJea0BaTeJbHOCTL MO)

MornexysipHO-OopOUTalIbHASL CTPYKTYpa (SHEPrusi, CAMMETpUSsI, COCTaB, NocienoBareabHocth MO). Kanonnueckue,
JIOKAJIM30BaHHBIE, HATYpaJIbHBIE OpOuTaTi. MOJTeKyIapHO-0pOUTabHBIN reHe3uc. [Ipoucxoxnenne opouraneir CH3, CH2-,
CH- opranmnueckux ¢pparmenToB oT MO Manbix Mosiekys- AX3, AX2, AX. "CreikoBka" MO-¢parmMeHToOB ¢ 06pa3oBaHIEM
MOJIEKYJI YIJIEBOJOPOJOB U MX (DYHKIIMOHAIBHO 3aMELeHHBIX IPOM3BOAHBIX. [Iprposa rpaninunbix MO B BaXHEHIIMX Kilaccax
OpraHuuecKuXx coeimHeHnH. OCHOBHbIE TEHJEHIIMHM B I3MEHEHUSIX SHEPIUH U COCTaBa I'PAaHIYHBIX OpOUTasel (PyHKIMOHATIEHO
3aMeIeHHbIX aJIKaHOB, aJIKEHOB, apeHOB RX 1py BapprpoBaHUM KJII0YEBOTO aToMa 3amecTuTes X B Ipejesiax OQHOMN IPYIITHI
Y OJIHOTO Teproza Tabimikl MeHeneesa.

Tema 5. Teopust aToMmoB B MoJiekyaax beiiaepa

Teopus atomoB B Monekynax beiigepa. Tononoruueckue XxapakTepUCTUKHU 3JIEKTPOHHOTO pacipesieeHus (IeKTPOHHAsA
IUTOTHOCTD, IPAJIMCHT JIEKTPOHHOM TUIOTHOCTH, JIAIJIACUaH, KOHIICHTpAIHsI 3aps0B B BAJICHTHOM 000JI0UKe U T.11.). Baccelin
aTOMa, KPUTUYECKUE TOUKU CBS3H, ATTPAKTOP JIEKTPOHHON TVIOTHOCTH, MEKATOMHAsI IOBEPXHOCTD, CBSI3BIBAIOIIUN MY Th.
ATtomHbIe 3apsiapl 1o beiinepy.

Tema 6. B3auMocBsA3b 1 B3aMOO00YCJIOBJIEHHOCTh XapaKTePUCTHK JEKTPOHHOI U MPOCTPAHCTBEHHOM
CTPYKTYPBI.
BzanMocBs13b 1 B3aMOOOYCIIOBJIEHHOCTh XapAKTEPUCTUK 3JIEKTPOHHOM U IMTPOCTPAHCTBEHHOM CTPYKTYPBI.

CTpoeHue MONU3APUIECKUX U KAPKACHBIX CTPYKTYP (OOpaHbl M KapOOpaHbl, METAJUIOOPraHUYECKUE KOMILIEKCHI,
OUOKOMILIEKCHI, KJIACTEPBI).

TTpHHIUITB U303JIEKTPOHHOCTH U M305100anbHOCTH. [IpaBuia 3;1eKTpoHHOro cueta. Juarpammsl Youtina.

SHGKTPOHHEU{ CTPYKTYypa U TCOMETPUS KECTKUX ( KBa3I/I)KGCTKI/IX) XUMHYECCKHUX HYaCTHUIl - HeﬁTpEUIbHLIX MOJICKYJI, MIOHOB,
paarKaaIoB, NOH-PAANKAJIOB, KOOPANHAITMOHHBIX MOJIUIAPOB; HEKJIACCUYCCKUE (0p6I/ITaIII)HI>IC) CTPYKTYPHI U T.II. KOHHCHHI/IH
OTTAJIKUBAHUA BAJICHTHBIX JICKTPOHHBIX AP, KPUTUIECKUE TOYKMH JIAIUIACUaHA 9HeKTp0HHO]7I IVIOTHOCTH, JUarpaMMbl Yomma.

CBs13b KOH(POPMAIIMOHHBIX XapaKTEPUCTUK CTPYKTYPHO-HEKECTKUX MOJIEKYJI C TapaMeTpaMU JIEKTPOHHOU CTPYKTYPHI (pa3Hbie
BUJIBl COMPSTKEHMS; COMPSDKEHUE Yepes CBA3b U Yepe3 MPOCTPAHCTBO, TPAHCAHHYJIAPHBIE B3auMoieiicTBU; ekt mous, 1,3-
B3aUMOJICHCTBH 1, 000OIIEHHBIA aHOMEPHBIA 3(deKT u T.1.). CTepeoonpeaensioiias pojib 'PAaHMYHBIX MOJIEKYJISIPHBIX
opOuTaseH.

Tema 7. Me:kMoJIeKyJIsSIPHbIE B3aUMO1efiCTBHS
MexMoJIeKy I pHble B3aUMOAEHCTBUS

YHuBepcasibHble (OpUEHTALIMOHHBIE, UHAYKLIMOHHBIE, TUCIIEPCUOHHBIE) U crieldduruecKkre (KOMILIEKCHI C BOJIOPOIHON CBSI3bIO
(H-kommnekchr), ¢ nepernocoM 3apsiga (KI13) u 1.11.) Mexmonekyisipasie B3aumoaeicteust (MMB), ux npupoaa u
HMHTEHCUBHOCTb.

Bmussaue MMB Ha (pusrueckiie CBORCTBA MOJIEKYJT: T. KHIL., T. IUL., pPACTBOPUMOCTD (crienmpuyeckas U HecrelugpuiecKkas
coJbBaTaLysl), aICOPOLMIO, CIEKTPaIbHbIE U APYIHe XapaKTepUCTUKH; (popMy OOJIBIIMX M MAJIBIX MOJIEKYJI; TUIT
KPUCTAJUIMYECKON peleTKU (MOHHBIE, AaTOMHbIE, MOJIEKYJISIPHBIE KPUCTAILIBL); XMMUYECKYIO M (PU3HOJIOTHYECKYI0 aKTUBHOCT.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaKOMHXCs 10
JUCHATIIHE (MO IYJII0)

CamocrosTesbHas padoTa 00yJaIOIIMXCsl BBIIOIHAETCS MO 33aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTes, Ho 6e3
€ro HeMoCpPeACTBEHHOro yyactust. CamocTosiTesIbHas paboTa MOAPa3AeNseTcs] Ha CaMOCTOSITEbHYI0 paboTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3ziesioB) JUCHUILIMHBI, TaK U MPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMst camocTosITeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIIOJIHSIIOT 3a1aHM s, HallpaBJIeHHbIe Ha 3aKpeTieHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIIVHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PErIaMEHTUPYETCS HOPMATUBHBIMU JOKYMEHTAMMU,
y‘{C6HO-MeTO,HI/I‘IeCKOﬁ HHTepaTypOﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYas:

IMopsnok opraHU3anMK U OCYIIECTBIIEHUs 00pa30BaATEIbHON JEeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, IPorpaMMaM MarkuCTpaTyphl (YTBEPKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®enepanvu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBHICIIVX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkckmii)
(penepasbubIil yHUBEpCUTET"

SAEKTPOHHBH
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 IJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOrOBOPOB C
HpaBOO6J’IaIlaTeHHMI/I )

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

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

ITporpamma AIMALII - http://aim.tkgristmill.com

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

ITporpaMmsl U1 MOJIEKYISApHONM BU3yas3auuu - https://vlab.wikia.org/ru/wiki/MonekynspHoe_MoaeIMpoBaHue

9. MeToandecKne YKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLINHU B xo/1e TeKIIMOHHBIX 3aHATUR BeCTH KOHCIIEKTUPOBaHUe yaeOHoro Matepuana. OOpamiath BHUMaHUE Ha
KaTeropuu, GOpMyJIMPOBKH, PACKPHIBAIOIIME CO/IEPKAHKUE TEX WM UHBIX SIBJIEHUI U MTPOLECCOB, HAyYHbIE
BBIBOJIbI U IPAKTUUYECKUE PEKOMEH AN, TTOJIOKUTENBHBIN OMBIT B OpaTOPCKOM UCKYccTBe. KenareabHo
OCTaBHTh B PaOOUMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTypBHI,
JIOTIOJTHSIIONIIE MAaTePUaT TIPOCTYIITIAHHON JICKITHH, a TAKKe MOJUEePKHUBAIOIIIE OCOOYIO BAXKHOCTh TeX WA MHBIX
TEOPETUUYECKUX MOJIOKEHUH. 3a/1aBaTh MPENoIaBaTeli0 YTOUHSIOIIME BOIIPOCH! C LEJIbI0 YSICHEHUS] TEOPETUUECKUX
TMOJIOKEHUI, pa3pellieHus] COPHbBIX CUTYaIUM.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

[MpakTryeckue 3aHATUS TPOXOIAT B (hopMe ceMuHapoB. CeMUHAPCKOe 3aHSTHE MOApa3yMeBaeT 1Ba BUaa padoT:
MO/ITOTOBKY COOOIIEHHSI Ha 3aJaHHYI0 TEMY U YYacThe B 00CYKIEHUH MPOOJIEMBI, 3aTPOHYTON COOOIIEHUEM.
Coo0lieHne He SBISIETCs PUHIUITHAIBHBIM MOMEHTOM CeMUHApa, OYIy4H TOJbKO MPOBOKAIIMEH, KATATN3aTOPOM
cleyIoIero 3a HUM oocyxaeHus1. CooOleHne T0KHO 3aHUMATh 10 BpeMeHH He Gosiee 3 - 5 MuHyT. OCHOBHOM
BUJI pabOThl HA CEMUHApE - YUacTue B 00CyKAeHUH npodembl. [IpUHIMIHUATIEHON pa3HULIBI MEXK/IY MOATOTOBKON
COOOIIEHHsI ¥ TIOATOTOBKOM K 00CYKJICHHIO He cylecTByeT. OTIM4Ke COCTOUT B 0oJiee THIATeNIbHOM padoTe ¢
FOTOBBIM MATEPHAJIOM - JIyUIliasi er0 OpraHu3anus 1JIs M0 ?1auu ayIuTOPHH.

IMoaroToBKa K MpakTU4ecKOMY (CEMUHAPCKOMY) 3aHSTHIO HAUMHAETCS C TIIATEIbHOTO O3HAKOMIICHHSI C
YCIOBUSIMH TIPEACTOSIIIEH paboTHhI, T. €. ¢ 0OpallleH!s K TUIAHAM CeMUHAPCKUX 3aHATHIA. ONpee/TBIINCH C
po6JIeMOid, MPHUBJIEKAIIEH HanOOIbllee BHUMAaHUE, ClielyeT OOPaTUThCS K PEeKOMEHyeMOil IuTepaType.
meiite B BULy, 4TO B CEMUHApE YJIACTBYET BCSI TPYINa, a IOTOMY 3a/IaHKe K MPAKTUUECKOMY 3aHSTHIO CJIe/lyeT
pacripeie/iuTh Ha BeCh KOJUIEKTHB. 3ajaHKe JOJIKHO ObITh OXBAYEHO MOJTHOCTHIO U PEKOMEHI0BaHHasI JIUTepaTypa
JIOJKHA OBITh OCBOEHA TPYIION B MOJIHOM 00bEMe. [1jisl HOTHOIEHHOM MOArOTOBKH K MPAKTUYECKOMY 3aHSITHIO
YTeHHsl yueOHUKA KpaiHe HeJJOCTATOYHO - B yYeOHBIX MOCOOUSIX U3NIAraloTCs TONBKO MPUHIMITAATBHBIE OCHOBBI, B
TO BpeMsi KaKk B MOHOTpaUsX 1 CTaThsX HA Ty WM UHYIO TEMY MOJHUMAEMBIi BOIIPOC PaCCMATPUBAETCS C
PasHBIX PAaKypCOB MM paKypca OJHOTO, HO B JIOOOM Cllydae JIOCTATOYHO MOAPOOHO U riiyboko. TeM He MeHee,
JUIS TOTO, YTOOBI TOJKHBIM 00Pa30M COPUEHTHPOBATHCS B CYTH 3aJIaHH s, CHAYaNa ClieyeT O3HAKOMHTHCS C
COOTBETCTBYIOLIUM TEKCTOM y4eOHHKA - BHE 3aBUCHMOCTH OT TOTO, IPEIYCMOTPEHA JI JIEKIIKsI B JOMOJHEHHE K
JaHHOMY CEMHHApPY WJIU HeT.

OlLieHUB 3aJJaHKE U MO00PAB COOTBETCTBYIOIIYIO JIUTEPATYPY, MOXHO MPUCTYNATh COOCTBEHHO K MOATOTOBKE K
cemuHapy. PaboTa Hall IUTEepaTypoy, CTaThsl JIU STO MJIM MOHOTpadus, COCTOMT U3 TPEX ITAIOB - UTEHUsT pabOTHI,
€€ KOHCIIEKTHPOBaHH 1, 3aKJTIOUMTEILHOTO 0000IIeH s CyTH U3yvaemoii padoTsl. [Ipex e, uem OpaTbes 3a
KOHCIIEKTUPOBAHKE, CKAXKEM, CTAThU, CIIEAYeT €€ XOTs Obl OJHAXK/IBI TPOUYUTATH, YTOOBI COCTABUTD O HEH
MpeBaPUTENIbHOE MHEHUE, TOCTAPATHCS BBIIEIUTh OCHOBHYIO MBICJIb HJIM HECKOJIBKO 0a30BBIX TOUEK, OMHUPASCh
Ha KOTOpbIe MOXKHO OyIeT B JajibHelilieM padoTaTh ¢ TeKcToM. KOHCIIEKTHpOBaHHe - JIeNI0 OYeHb TOHKOE U
TPYI0EMKOE, B OOIIIEM BUJIe MOXET OBITh ONpe/ieSieHO Kak (hHKCALMs OCHOBHBIX MOJIOKEHUH M OTIMIUTENIbHBIX
YepT pacCMaTpPUBAEMOrO TPY/a BKYIe C TBOPUYECKOH MepepaboTKOM Hie, B HEM CONepKAIMXCS.
KoHcniektrpoBaHue - 0uH 13 3¢(EKTUBHBIX CIIOCOOOB YCBOSHHMSI TMCBMEHHOTO TeKCTa. XOTsI caMo
KOHCIIEKTUPOBAHKE yKe MOXKET PACCMATPUBATBLCS Kak 0000IeHHe, TeM He MEHee eCTh CMBICT BbIIEIUTh
nocjieiHee OCOOUILIeH, MOCKOJIBKY B XO/I€ 3aKJIIOUUTEILHOrO 0000IIEHUs IeH N3yYaeMOl pabOThl OKOHYATEIHO
YTBEPXKAAOTCS B CO3HAHMHU U3YYaoero. JJOCTOMHCTBOM 3aKJIIOUUTENIBHOTO 000OIIEHHS KaK CAMOCTOSITEILHOIO
3Tamna paboTHl ¢ TEKCTOM SIBJISIETCS TO, YTO 3]IeCh UATATENTh, OYIyIrd aBTOPOM OOOOIIEHU, OT/IesieT cedsi OT
CTaThH, UTO SIBJISIETCS rapaHTHEll HE3aBUCUMOCTH YMTATENs OT TeKcTa. Ecii mporpamma 3aHsITust
npeaycMaTpuBaeT paboTy ¢ UCTOUYHUKOM, TO 3TOi CTOPOHE MOJATOTOBKU K CEMHUHAPY CJIE/yeT yIEIUTh
MPUCTANIbHOE BHUMaHHKe. B cyIHOCTH pa300p UCTOUHHKA HE OTJIMYAETCSI OT pabOThI C JIMTEPATYPOH - TO Ke
YTeHHe, KOHCIIEKTHPOBaHue, 0000IIeHre. TiaTenpHas MOAroTOBKa K CEMUHAPCKUM 3aHSITHSIM, KaK U K JISKIHSIM,
HMeeT ornpejieNsioliee 3HaUeHe: CeMUHAD MPOUIET TaK, KaK ayIUuTOPHs MOArOTOBUIACH K €r0 MPOBEICHHUIO.

CaMOCTOsI-
TenbHas paboTa

CamocrosiTesbHast padoTa MPOBOAUTCSI C TENBI0 YITyOJIeHNs 3HAHMI 110 TUCIUTUINHE U ITPelyCMaTPHBAET:

- YTEHUE CTYJIEHTAMM PEKOMEHIOBAHHOM JINTEPATYPHI U YCBOEHHE TEOPETHUECKOTO MaTeprasia JUCIIUTLTHHBI;

- TIOJITOTOBKY K TIPAKTHYECKUM 3aHSITHSIM, YCTHBIM OIPOCAM U KOHTPOJIbHOM paboTe;

- paboty ¢ HTepHET-UCTOUYHUKAMH;

- TIOJITOTOBKY K C/Iaue MPaKTHYECKUX paboT, 3alInTe MPaKTHUeCKON paboTh, ciadue K3aMeHa, BHITTOJHEHHE
JIOMAIIHETO 3aaHUS.

[TnaHpoBaHKe BpeMEHN Ha CAMOCTOSTENbHYIO paboTy, HEOOXOANMOTO Ha M3yUYeHHe HACTOAIIECH JUCIIUTLITNHBI,
CTY/ICHTAM JIydIIle BCETO OCYIIECTBIIATH HA BECh CEMECTP, TIPEIyCMATPUBASI TIPH TOM PETYJISIPHOE TIOBTOPEHHE
MPOAIEHHOTO MaTepuasia. MaTtepuai, 3aKOHCIIEKTUPOBAHHbIN Ha JIEKIUAX, HEOOXOIUMO PETYJIISIPHO JIOTIOIHSTh
CBeJICHUSIMHU W3 JINTEPATYPHBIX KCTOYHMKOB, TIPEJICTABIECHHBIX B paboUei mporpamMmmMe AUCIMIUIHHEL [10 Kaxmoi
W3 TEM JUTsA CAMOCTOSITEIHOTO N3YUeHUS, TIPUBEIECHHBIX B padoUell MporpamMMe AUCIMILIMHGL, CIIeAyeT CHaYasa
MIPOYUTATH PEKOMEHIOBAHHYIO JINTEPATYPY U NIPH HEOOXOAUMOCTH COCTABUTH KPATKUI KOHCIIEKT OCHOBHBIX
TMOJIOXKEHUI, TEPMHUHOB, CBEICHHUI, TPEOYIOIINX 3aTIOMUHAHKSA U SIBJISIOIINXCST OCHOBOIIOJIATAIOIIMMH B 9TON TEMe
M JJIS1 OCBOEHHSI TIOCTIEYIONIHX pa3aesioB Kypcea.

PaboTra ¢ KOHCIIEKTOM JIEKLIUI

ITpocMoTpHTE KOHCIIEKT Cpa3y TOCIe 3aHSTHIA, OTMEThTE MaTeprasl KOHCIIEKTA JIEKIINiA, KOTOPBIil BHI3bIBAET
3aTpyOHEHHUS 111 TOHUMaHus. [lombITaiiTech HAWTH OTBETH HA 3aTPYIHUTEIbHbIE BOMPOCH, UCTIOb3Y I
peKOMeHIyeMyIo uTeparypy. Ecin caMocTosATeIbHO He yAaIoCch pa3odparbesi B Matepuaie, ChopMyIMpyinTe
BOITPOCH M OOPATUTECH 32 TTOMOIIIBIO K MPEMOIABATENIO HA KOHCYJIbTAIINY WJIH OJIVKAMIIICH JIEKITHH.

PerynsapHO OTBOAUTE BpeMst JIIst IOBTOPEHUS MIPOMIEHHOTO MaTepraa, IPOBEPsIsl CBOM 3HAHMUS, YMEHHS 1
HABBIKH TI0 KOHTPOJIbHBIM BOITPOCAM.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3auer INoaroroBka k 3a4eTy CrocoOCTBYET 3aKPEIUIEHHUIO, YITyOIeHNI0 1 0O00IEHUIO 3HAHUH, TTOJIy4aeMBbIX, B TIpoLiecce
00yYeHHsI, a TAK)Ke TPUMEHEHHIO UX K PENIeHUI0 MPAKTUIECKUX 3a1a4. ['0TOBSICh K 3a4eTy, CTY/IeHT JIMKBUAUPYET
UMeIuecs MpoOesTbl B 3HAHUSX, YIIIyOJIsieT, CUCTEMATH3UPYET U YIIOPJ0YMBacT CBOU 3HaHus. Ha 3auete
CTYICHT IEMOHCTPUPYET TO, YTO OH MPHOOpPEN B Ipoiiecce 0OyUeHHUs 10 KOHKPETHO! y4eOHoM aucrurumHe. [Ipu
MTOJITOTOBKE K 3a4eTy HEOOXOIMMO O3HAKOMHUTCS CIIFICKOM BOIPOCOB K 3a4eTy, IIOBTOPHO O3HAKOMHUTCS C
JIEKLIMOHHBIM MaTepHajIoM, CHCTEMAaTU3MPOBaTh MH(pOpManuio 1o Kypcy. Ocoboe BHUMaHKE CIIe/yeT YAEIUTh
paszenam Kypca, U3yUYeHHBIM CaMOCTOSITEIFHO Y BBI3BIBABIIMM HaUOOJIBIIIE 3aTPyJHEHHE TIPH TEOPETHUECKOM
U3YYEHUH U pellieHNH MPAKTUUECKUX 3aau.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 JUCHUILUIIHE
(MOZyJTI0), BKJIIOYAS NIepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMmMe TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOI1 /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbI0 (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINHAS 8y IUTOPHSL.
KommnbloTepHBlit Kitacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUTsi 00yUaloMXCcsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;
- MpUMEHEHUEe IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH IS Tiepeiaud HH(POPMAIMK, OpraHU3aliy Pa3InIHbIX (DOpPM
WHTEPAKTUBHON KOHTAKTHOW pabOTHI 00YUAIOIIErocs ¢ MperojaBaresieM, B TOM 4Kciie BEOUHapOB, KOTOPhIE MOTYT OBITh
HCIOJIb30BAHBI /151 IPOBE/ICHUSI BUPTYAJIbHBIX JIEKIIMH C BOZMOXHOCTbIO B3aUMOJIEICTBUS BCEX YUYACTHUKOB JAUCTAHIIUOHHOTO
00y4JeHHUsI, TPOBEJICHUS] CEMUHAPOB, BHICTYIUICHUS C TOKJIAAMU U 3aIUTH BHITOJTHEHHBIX Pa0OT, IPOBECHUS TPSHUHIOB,
OpraHM3aluy KOJUIEKTUBHON padoTHI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOI (hopMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJDKUTENBHOCTH BBICTYIUICHUS 00YYaloIerocst IpH 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

SAEKTPOHHBH
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IIporpamma JUCIMIUIMHBL "DJIEKTPOHHAS U IPOCTPAHCTBEHHAs CTPyKTypa Mojiekyn'"; 04.04.01 "Xumusa".

IIporpamma cocraBneHna B coorBerctBu ¢ TpedoBanussvMu PI'OC BO u yyeOHbIM 1anoM 1o Harpasienuo 04.04.01 "Xumvusa" u
Maructepckoil nporpamme "XemonHgpopMaTHKa U MOJIEKYJIIpHOE MOJEIMpOBaHue" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.04.02 9aexmponnas u npocmpancmeenHias Cmpykmypa
MONEKYN

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSTNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Peyros, O. A. Oprannueckast Xumus : y4eOHUK : B 4 yactsx / O. A. Peyros, A. JI. Kypn, K. I1. Bytun ; xynoxnuku B. A.
Yeprenos [u ap.]. - 10-e 3. - Mocksa : Jlaboparopus 3Hanmit, 2021 - Hacts 2 - 2021. - 626 c. - ISBN 978-5-906828-43-9. -
Tekcr : anexkTponHsli // Jlansb : anekTpoHHO-OMOMOTeyHas cuctema. - URL: https://e.Janbook.com/book/166750 (zata
ooparmrenus: 29.01.2025). - Pexxum moctyna: 71 aBTOPH3. MOJIb30BaTeNeH.

2. Kamnan, 1. T'. MexmonekysipHble B3auMoeicTus. Puzndeckast UHTEpIpeTalys, KOMIbIOTEPHBIE PACUEThl U MOJIE/IbHBIE
noTeHnMas : yayeoHoe nocodue / U. I'. Kamnan ; nox penakumeii H. ®@. Crenanosa ; nepesoj ¢ anrimiickoro [I. C. Be3pykosa,
WN. T'. PabunkuHa. - 4-e u3a. (311.). - Mocksa : Jlabopatopus 3nanuii, 2023. - 397 c. - ISBN 978-5-93208-648-3. - Tekcr :
37IeKTpOHHBIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cuctema. - URL: https://e.lanbook.com/book/319208 (nata oOpamieHus:
29.01.2025). - Pesxum mocTtyna: 11sl aBTOpU3. NOJIb30BaTeNeH.

3. BapanoBckuid, B. M. KBaHTOBast MexaHHKa M KBAHTOBasl XUMHs : yueOHoe nocodue / B. Y. BapanoBckuid. - 3-e u3g,., crep. -
Cankr-IlerepOypr : Jlanp, 2022. - 428 c. - ISBN 978-5-8114-3961-4. - Tekcrt : anexTpoHHbI# // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/206195 (nata o6pamenus: 29.01.2025). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. Kampimos, B. M. Ctpoenue Bemiectsa / B. M. Kamsimios, E. I'. MupomsukoBa, B. I1. Tataypos. - 4-e u3g., crep. -
Caukr-IletepOypr : Jlanb, 2024. - 236 c. - ISBN 978-5-507-48635-9. - Tekcr : anexTpoHHsIi // JlaHb :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/359948 (narta obpamienus: 29.01.2025). - Pexum
JOCTyIa: Jjisl aBTOPU3. MOJIb30BATENIEH.

JomnoJHUTEILHAS IUTEpATypa:

1. Bytukos, E. Y. ®usuka : yuebHoe nmocodue : B 3 kuurax / E. U. Bytukos, A. C. Korgpatbes, B. M. Y3nuH. - Mocksa :
OUBMATIINUT, 2020 - Kuura 3 : Ctpoenue u coiictBa Berectsa - 2020. - 366 c. - ISBN 978-5-9221-0109-7. - Teker :
371eKTpOoHHBIH // JlaHb : aneKTpoHHO-OubmmoTevHas cucrema. - URL: https://e.lanbook.com/book/185582 (nara oGpainenusi:
29.01.2025). - Pexxum goctyna: ajsi aBTOPU3. MOJIb30BaTENEN.

2. Tpasensb, B. ®. Opranuueckast xumusi : ydeOHoe rnocooue : B 3 Tomax / B. ®@. Tpasenb. - 11-e uza. (3:1.). - MockBsa :
Jlabopatopus 3HaHuit, 2024 - Tom 1 - 2024. - 401 c. - ISBN 978-5-93208-787-9. - Tekcr : a1eKTpoHHbIHA // JlaHb :
3JIeKTpOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/387650 (nara o6pamenus: 29.01.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Tpagensb, B. ®. Oprannueckas xumusi : yueObHoe rocodue : B 3 Tomax / B. ®@. Tpasens. - 11-e uza. (311.). - Mocksa :
Jlaboparopus 3Hauuit, 2024 - Tom 2 - 2024. - 550 c. - ISBN 978-5-93208-788-6. - Tekcr : 3;1eKTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/387653 (nata obpainenust: 29.01.2025). - Pexum
JOCTyIIA: 1J1s1 aBTOPU3. TTOJIb30BaTEIEH.

4. T'puboB, JI. A. DeMeHTH KBAaHTOBOM TEOPUM CTPOCHHSI M CBOWCTB MOJIEKYJ : yyeOHoe niocooue / JI. A. I'pubos. -
Honronpyznsiii : UaTtemnekt, 2010. - 312 c. - ISBN 978-5-91559-082-2. - Tekcr : anektponHsii. - URL:
https://znanium.com/catalog/product/193501 (nara oSpamenus: 29.01.2025). - Pexxum goctyna: o noanucke.

5. CupotkuH, O. C. DBooNHUs TEOPUN XMMUYECKOTO CTpoeHus BemectBa A.M. ByTiepoBa B yHUTapHYIO TEOPUIO CTPOSHUS
XMMHYECKUX COeAUHEHUI (OCHOBHI equHon xumun) : MoHorpadus / O. C. CupotkuH. - Mocksa : UHPPA-M, 2020. - 247 c. -
(Hayunas meiciib). - ISBN 978-5-16-009053-5. - Tekcr : anekTponHsid. - URL: https://znanium.ru/catalog/product/1036451
(mara obparenus: 29.01.2025). - Pexum gocTymna: 1o MoArrcke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.04.02 9aexmponnas u npocmpancmeenHias Cmpykmypa
MONEKYN

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSINPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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