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1. llesu 1 3a1a4M OCBOEHHUSA TUCHHUILIMHBI
1.1 Ileab ocBOEHNSI AUCHUILIHHBI

— II03HAKOMUTH CTYACHTOB C BO3MOXXHOCTSIMU MAaT€MaTUYE€CKOI0 MOJIEIIU-
POBAaHUS B XHUMUHU, €0 NIPUMEHEHUS JJISl PEUICHUS XUMHUUYECKHUX 33/1a4 U
MPUBUTH UM HABBIKM PAOOTHI C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00O€cC-
MICUCHUEM.

1.2. 3agauu JUCHUILITUHBI

— HAy4YHUTh CTYAEHTOB NIPUMEHEHHUIO METOJIOB MAaTEMaTUYECKOTO MOAEIUPO-
BAaHUS ISl PELICHUS] XUMUYECKHUX 3a/1a4, KOMIBIOTEPHOTO MOJEINPOBA-
HUS CTPYKTYP MOJIEKYJ U XUMUYECKHX MMPOLECCOB

— HAy4YUTh FPAMOTHO NMPUMEHSTH MOJTYYECHHbIC 3HAHMS MPU PELICHUH psiaa
3a/1a4, BO3HUKAIOIIMX MPU UCCIEAOBAHUAX CTpOEHUs] Mojekyn. Hampu-
Mep: KiaaccuuKaius JIEKTPOHHBIX TEPMOB aTOMOB U MOJIEKYJI; OTpeie-
JICHWE CUMMETPUU HOPMAJIbHBIX KOJEOAHWU MOJIEKYJIbl U UX aKTUBHOCTHU
B K u KP cnekrpax; onpeaeneHue CMHMMETPUU BO3MOXKHOM reoMeTprYe-
CKOM KOH(UTYpaIUU MOJIEKYJIBI U T.I.

1.3 MecTo nucuunInHbl (MOAYJisi) B CTPYKType 00pa3oBaTe/ibHOM
MPOrpaMmbl

Kypc «KoMmnbroTepHass XuMus» OTHOCUTCS K 00si3aTesibHOM yacTu bioka 1
«uctumuael (Mmoaynu)» (b1.0.09). [Ins ero uzydeHust He0OXOIUMO Tpe/Ba-
pUTENbHOE M3yueHHE KypcoB OakanaBpuara «Heopranuueckas xumusy», «Kpu-
ctaimorpadus» u «CTpoeHue BEIecTBay.

3HaHUS W HABBIKM, MOJYYEHHBIE B pe3yJbTaTe€ OCBOEHHUS JAAHHOIO Kypca,
MOTYT OBITh KCIIOJIb30BaHbl MPHU PEIICHUHM Pa3IM4HbIX 3a/ay 00I11eo0pa3oBa-
TENbHBIX W CICUUATBHBIX XUMHUYECKUX TUCIUIUIMH, W3YYCHUH JUCIUILTAH
DJeKTpoHHas U KojiebaTenbHas CIIEeKTPOCKoIus, TeopeTnyeckie 3aKOHOMEPHO-
CTHM W CTpaTerusi CHHTE3a HOBBIX MaTepHalioB, B HAYYHO-UCCIIEIOBATEIbCKON
paboTe CTy/IeHTOB.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00YYEeHUS N0 IMCHMILINHE
(MoyJII0), COOTHECEHHBIX € IUVIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHHHA 00-
pa3oBaTeIbHOM NPOrpaMMbI

N3yuyenue nqaHHOM y4yeOHOW MUCUMIIMHBI HAPaBJIeHO Ha (hOPMHUPOBAHUE
y oOydaromuxcs ciaeayomux komnerenuuid: OITK-3.



Ne | Manekc | Comeprkanue B pesynbraTe n3yueHus: yaeOHON TUCIUTIIIHHBI
I. | KOMIIe- | KOMITIETCHIIUH oOyJaronuecs: JTOJDKHBI
n. | TeHIuu | (MM e€ 9acTh) 3HATH yMeTbh BJIAJIeTh
1 | OIIK-3 | CmocobeH wc- | OCHOBHBIC aOCTpaKTHO CIIOCOOHOCTHIO
MOJIb30BaTh MpUEMBbl  aHa- | MBICTUTh, HC- | aHAJTU3UPOBATH
BBIUHCIIUTENb- |JI3a U IUIAHU- | IOJB30BATh pa3HOPOJIHBIE
HBIE METOJBl U | pOBaHUSI HAy4- | METOABl aHAIIU- | SKCTIEPUMEH-
aJlaliTUPOBaTh | HOTO HCCIEAO- | 32 U CHHTE3a B | TalbHbIE (hak-
CYIIECTBYIO- BaHUs, a TakKe | HAYYHOU pado- | ThI, 0000mmIaTh
mue IpO- | OCHOBHBIE IIO- | TE€, COOTHOCUTH | 3HAUUTEIBHOE
TpaMMHBIC HSATUS KBAHTO- | TCOPETUYECKUE | YHCIIO JTAHHBIX,
NPOJIYKTHI JJIs | BOW  XHUMHH, | TOJIOKEHUSI  C | OCMBICIISITh
pellIeHus 3a7a4 | UCIIOJb3YEMbIE | OKCIIEPUMEH- | TEOPETUYECKUE
npogeccuo- OpU HM3YyYEHUH | TAIbHBIMU MIOJIOJKEHUS
HaJBHOW  JIes- | aTOMHBIX Y | TaHHBIMH, JUISL  peIIeHUs
TETBHOCTH MOJIEKYJISIPHBIX | IPUMEHSATD 3amad B cdepe
CUCTEM MOJTyYEHHbIC npodeccuo-
3HAHUS IIPU | HAJTBHOM  Jes-
peIlIeHnH 3a7a4 | TeIbHOCTH
WCCIICTOBAHMUSI

CTPOEHHUS MO-
JEKYJL

2. CTpyKTYypa M coepKaHue TUCHUITUHbI

2.1 PacnpeaesieHue Tpy10€MKOCTH IMCHMIIIMHBI 10 BUAAM padoT
OO6mas Tpy0EMKOCTh JUCHUIUIUHBI cocTaBiseT 4 3a4. en. (144 vaca), ux
pacripejiesieHue 1o BujiaM paboT MpeICTaBICHO B TaOJIHIIE.

Bun yaeOHo# paboThI Bcero CemecTpsl
4acoB (dacwr)
2
KonrakTHasi paboTa, B TOM 4ucJje:
AyauTopHble 3aHATHA (BCEro): 48 48
3aHATUS JEKIMOHHOTO THUIA 16 16 - - .
JlaGopatopHble 3aHATHS 32 32 - - -
3aHATHUSI CEMUHAPCKOTO TUMA (CEMUHAPHI,
MPAKTUYECKUE 3aHSATHSI) ] ] ] ] ]
HNuas koHTaKTHas padora:
Kontpomas camocrositensHoi pabotsl (KCP) - -
[Tpomexytounas artectanus (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM 4YHCJIe€:
KypcoBas pabota - - - - -




Bup yueGHo#t paboThl Bcero CemecTpsl
4acoB (dacwl)
2

[IpopaboTka yueOHOTO (TEOPETHIECKOT0) Ma- 40 40 i i ]
Tepuaa
BrinonHeHne MHAMBUAYAIBHBIX 33 IAHUN 30 30 i i i
(moaroToBKa COOOIIECHU, TPE3EHTALIN)
Pedepart 10 10 - - -
IToaroroBka K TEKyIIeMy KOHTPOJIIO 15,8 | 15,8 - - -
KoHTpoJib:
[loaroroBka K 9K3aMeHy
Oo01mas Tpynoem- qac. 144 144 - - -
KOCTh B TOM YHCJIe KOH- 482 | 482

TaKTHasi padora

3a4. ef 4 4

2.2 CTpyKTypa AUCUMILIUHBI.

Pacnipenenenne BUoB ydeOHOM pabOThI M X TPYIOEMKOCTH IO pa3ienam

JUCHUITIIUHBI.

Paznens! AucuunanHbl, n3ydaemMbie Bo 2 ceMectpe (i ctyaeHToB ODO)

KomnugectBo yacos
AyautopHast Breayau-
Ne HaumenoBanue pazaenos (Tem) 6 TOpHas
Bcero pabota pabora
J | 113 | JIP | CPC
1 2 3 4 5 6 7

1. |Crtpoenue aroma. OgHOZIEKTPOHHBIN aToM. MHOTO- 29 4 9 16
ANIEKTPOHHBIC AaTOMBI.

2. |Teopust XUMHUYECKOH CBS3H. 48 12 12 24

3. |DnexrponHas koppemnsius. Teopus QyHKIIMOHATA 16 10 12 24
TUIOTHOCTH.

4.  |Metoabl pacueToB. 368 | 10 10 16.8
UTOI'O no pazoenram oucyuniurvl 143,8| 16 32 95,8
Koumpone camocmosmenvroii pabomot (KCP)

IIpomesicymounas ammecmayus (UKP) 0,2
Iloocomoska Kk mexywemy KOHmpo.io 15,8
Obwas mpyooemrocms no OUCYUNTUHE 144

[Tpumeuanue: JI — nexnuu, [13 — mpaktuyeckue 3anatusi / cemuHapsl, JIP — maboparopHbie

3anatusi, CPC — camocTositennsHas paboTa CTyAeHTa




2.3 Conep:xkanue pa3aesioB JUCHUILIMHBI

2.3.1 3aHgaTud JeKINOHHOT0 THIIA

Ne dopma TeKy-
pas- Haumenosarue Copepxanue pazzena IET0 KOHTPO-
ena paszznena s

2 3 4
BBenenue B kBaH- | OCHOBHBIE TNPHHLMIIBI KBAaHTOBOW MeXaHUKH. | Koanoxeuym
TOBO-XxUMHYeckue | ATomHble opoutanu. KBantossie uncia. Muoro-

METOBI BBIYHC- AIIeKTpOHHBIE aToMbl. (CBOICTBa MHOTO3JIEK-

JICHUM. TPOHHBIX aTOMOB.

Teopus xummue- | Merog MO JIKAO. ba3ucubie Habopbl aTOMHBIX | Pegepamoyi,

CKOI1 CBSI3U. opOuTanei. DneKTpoHHasl Koppemnsaius. MeToabl 00K1a0bl
ydeTa 3JIEKTPOHHON KOPPEISIIUN.

Pacuernbie meto- | [lomysmnupuueckue metoasl. Teopus dyukuumo- | Konroxsuym

TIBL. Hasa TI0THOCTH. CHMMETpPHUS MOJICKYISIPHBIX | € OOK1a0amu
cucteMm. [IporpaMMHoOe obGecrieueHue pacyeTos. 8 guoe npe-

3enmayuu

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA

(Y4eOHBIM IJITAHOM 3aHSATHS CEMUHAPCKOIO TUIIA HE MTPELYCMOTPEHBDI)

2.3.3 JIabGopaTropHbie 3aHATHS

Ne HanmeHoBaHue 1a60paToOpHBIX paboT Popwa Tekymero
KOHTPOJIS
1 3 4
1. |Hyper Chem. OnTuMusanus TeOMETPHH, ONPEIeIeHUE aKTHBHBIX Omuem no n1ab.
IIEHTPOB MOJIEKYbl. OTpeieneHne MOTeHInana HOHNU3AIUH. pabome
2. |Hyper Chem. Buyrpennee Bpamienue. Pacuer koHpopmaruii. Omuem no naod.
pabome
3. |Hyper Chem. Pacyer numnonbHOr0 MOMEHTa, SHTAIIBIIMKA 00pa3oBa- Pewenue 3a0au
HUSI, CPOJICTBA K DIICKTPOHY.
4. |GAMESS. CocraBnenue BXoHOTO ¢aiina. 3aaHue mapameTpoB Omuem no nab.
pacdera. pabome
5. |GAMESS. Pacuet sHepruu, onTUMHU3aLNs T€OMETPUH, TTOTyUYeHHUE Omuem no naod.
nHpopmanuu o0 yriax u IJIMHaxX CBS3eH. pabome
6. |GAMESS. INonyuenue cnekrpansHoit nHGopmarun (UK, SAMP u Omuem no naod.
T.J.). pabome
7. [IIporpamma MOPAC. OcHoBbI paboTBHI. Konnoxeuym ¢ oox-
nadamu 8 uoe
npe3eHmayuu.
8. |CamocrostenpHas padora Nel KP

2.3.4 IlpumepHasi TeMaTHKa KyPCOBBIX padoT

KypcoBbie paboThl — HE IPEAYCMOTPEHBI




2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 OOecreyeHns sl CaMOCTOSATeIbHOM
padoThI 00y4AKOIIMXCS MO JUCHUIINHE (MOXYJIIO)

[TepeueHs yueOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTUINHBI 110

Ne Bun CPC BBITIOJITHCHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 | Teopernueckas ca- Meroandeckue peKOMEHIAIMKM K OPTaHU3aIluy ayJJUTOPHON 1

MOTIOJITOTOBKA  |[BHEAYJUTOPHOU (CaMOCTOSATEIHHOW) pabOThl CTYICHTOB: METOJIH-
2 | Tlomroroska x JIP |ueckue ykazanus / coct. T.II. Cropoxenko, T.b. Ilounnok, A.B.

3 Pedepar becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yn-t, 2018.
4 | Ioxnanpl, npesen- |89 c.
TaIHH WuTepHeT pecypchl N0 AMCHUILUIMHE, B TOM YHCIE yKa3aHHbIE
B I1.6.

VY4eOHO-MeTOINYECKUE MaTepuaibl JJil CaMOCTOSITENIbHON paboThl 00y-
YJAIOUUXCSl U3 YHCIA WHBAJIUAOB W JIMI C OIPAaHWUYEHHBIMH BO3MOXXHOCTSMM
3n0poBbs (OB3) npegocraBnsiorces B popmax, aJalTUPOBAHHBIX K OTpPaHUYEHHU-
SIM UX 3/10pOBbs U BOCIIPUATHUS UHPOPMALIUU:

JUIst TiL ¢ HapyLIEHUSIMA 3PEHHUS:

— B IeYaTHOU (hopMe yBEIMUYEHHBIM HIPU(TOM,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

— B reyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JUist iun ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IeyatHou opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTHU OT
KOHTHHI'€HTa 00yYarolIXcs.

3. Oopa3oBarejibHbIE TEXHOJOTHH

st popmupoBanusi mpoecCHOHATBHBIX KOMIIETEHIIMN B TPOIecce OcC-
BOCHHUSI Kypca HCHONb3YEeTCAd TEXHOJOTUA Npo¢ecCHOHaIbHO-Pa3BUBAOILEIO
oOydeHusi, MpeaycMaTpuBaroias He TOJbKO Mepeiadyy TEOPETUYECKOro mate-
prana, HO U CTUMYJHMPOBAHUE WU PA3BUTHE IPOAYKTHUBHBIX ITO3HABATEIBbHBIX
JNEUCTBUN CTYJEHTOB (HAa OCHOBE ICUXO0JIOr0-TEIarOTHYECKON TEOPUU MOITall-
HOTO ()OPMHUPOBAHUS YMCTBEHHBIX JIEUCTBUM).

AKTHUBHU3ALMM U MHTEHCU(DHUKALIMY TTO3HABATEIBHOTO MIPOLiecca crnocoocT-
BYIOT MOJICTTUPOBAHKE MPOOJIEMHBIX CUTYyaIlUi, MyJIbTUMEIUIHbIE PE3CHTALINH
B JICKIIMOHHOM Kypce. B pamkax 1abopaTOpHBIX 3aHATHI MPUMEHSIOTCS METOIbI
IPOEKTHOTO 00yUEHHs, UCCIAENOBATENbCKIE METOIbI, TPDEHUHIOBBIE (POPMBI, ME-
TOJ KOHKPETHBIX CUTyaluil. B mporecce caMOCTOSITENRHOU IESITEIBHOCTH CTY-
JEHTBl OCBaMBAIOT U AHAIU3UPYIOT MEPENOBOU OMBIT, UCIIOIB3Ysd MMEIOLIYIOCS



JUTEPATYpPy U HMH(DOPMAIMOHHBIE TEXHOJOTHH, MOCEIIAIOT MPEANPUSITHS, BbI-
CTYIAIOT C MPE3eHTAIUSIMHU, HAKAIUTMBAIOT MOPTHOIHO pa3paboToK.

JUJ1st U1l ¢ OTpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI MPEyCMOTPEHA
OpraHu3alysi KOHCYJIbTallui C UCIOJb30BAaHUEM JIEKTPOHHOM MOYTHI.

4, O]_leHO‘IHLIe N METOAUYECKUE MaTepHraJibl

4.1. OueHo4YHbIe CPEACTBA VISl TEKYIIEr0 KOHTPOJIsSI yCIIeBAeMOCTH H

MPOMEKYTOUYHOM aTTeCTAUN
Tekyuii KOHTPOJIb OCYIIECTBIISAETCS B YCTHOM M 3JIEKTPOHHOU (opme B Ipo-
1[eCCe BBINMOJIHEHUS Ja0opaTOpHbIX padoT. [IpoMekyTOUHBIN KOHTPOJIb MPOBO-
JTUTCSL B BUJIE TECTOB U KOHTPOJIBHBIX pa0boT. UTOrOBBIA KOHTPOJIb OCYIIECTBIIS-
€TCsl IPUEMOM 3a4ETa U HK3aMEHA.
O1eHOYHBIE Cpe/ICTBA /1JII UHBAIUAOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCT S~
MU 370POBbsSI BBIOMPAIOTCA C YYETOM MX UHAUBUIYATbHBIX MCUXO(DU3UUECKUX
O0COOEHHOCTEM.
— MPU TPOBEJACHUU MPOLIEAYPhI OIICHUBAHUS PE3yJIbTATOB 00YUCHUS] UHBAIUIOB
U JIUI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSI MPEAyCMATPUBACTCS HUC-
MOJIb30BaHUE TEXHUYECKUX CPEJCTB, HEOOXOMMBIX UM B CBSI3U C UX UHJIUBUIY-
aJbHBIMHA OCOOCHHOCTSIMU;
— TIPY HEOOXOJUMOCTH JIJIsi 00YYarOUTUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBbsl U WHBAJIUIOB MPOLIEIypa OIICHUBAHUS PE3yJIbTAaTOB OOy4YeHHUs IO
JUCLUILUIMHE MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
[Ipouienypa orneHuBaHUs pe3yabTaTOB OOyYEHUS WHBAIUOB M JIMI[ C OTpaHU-
YEHHBIMH BO3MO>KHOCTSIMU 3JI0POBbSI IO JUCIUIUIHHE (MOAYJIIO) TIpeaycMaTpu-
BaeT MpelocTaBiecHue nHpopManuu B GpopMax, aJanTUPOBAHHBIX K OTpaHUYe-
HUSIM UX 37I0pPOBbsI U BOCIIPUATHS UH(DOPMALIUH:
J{nst mui ¢ HapyIIeHUSIMU 3PCHUSL:
— B IIeYaTHOM (popMe yBeJIMYEHHBIM HIpU(TOM,
— B (hopMe JIEKTPOHHOT'O TOKYMEHTA.
J{nst I ¢ HapyIIEHUsIMU CTyXa:
— B reyaTtHou opme,
— B (hOopMe JIEKTPOHHOT'O TOKYMEHTA.
J{nst v ¢ HapyILIEHUsIMUA ONTOPHO-/IBUTATEJIbHOTO ammnapara:
— B IIe4aTHOM (popme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHH-
redTa oOydaromuxcs. QOHT OIIEHOYHBIX CPEACTB OPOPMIISIETCS KaK OTIEIHLHOE
MpWIoKEHUE K paboueit mporpaMme.

4.2 MeTtoanueckue MaTepHuaJibl, oNpe/esiiole Npoueaypbl olleHUBa-
HMS 3HAHUH, YMEHHUH, HABBIKOB U (UJIH) ONBITA AeATEILHOCTH, XapaKTepHu-
3YIOLIUX JTanbl (POPMUPOBAHUSA KOMIIETEHIMI



4.2.1 IlpumepHble TeMbl pedepaToB, T10KJIAT0B, ICCE

1. Knaccuduxanus TepMoB aToMOB. Teopus Kpuctamuindeckoro nois. Pac-
HIEIJIEHUE aTOMHBIX YPOBHEW B KPUCTAIUIMYECKOM MOJIE. AHANIN3 paciie-
wienus d- u f-ypoBHe# B moysx pasianyHor cumMerpuu. Lluc- u TpaHc-
BIIMSIHUE B KOMIUIEKCAX IIEPEXOIHBIX METAJIIOB.

2. DIEKTpOHHBIE COCTOSHUSA MoJieKy. Knaccudukanus 31eKTpOHHbBIX CO-
CTOSIHUI HEJIMHEUHBIX MOJIeKy1. OnpeaeneHne CAMMETPHH 3JIEKTPOHHOU
BOJIHOBOM (DYHKIIMY JTMHEWHBIX MOJIEKYI. DJIEKTPOHHBIE COCTOSHUS He-
JUHEWHBIX MOJIEKYJI, BEIPOXKICHHBIE JIJIsl BBICOKOCUMMETPUYHBIX KOH(pU-
rypauuit saep. Iddext Pennepa-Temnepa. Dddexr Ana-Temnepa.

3. Konebanus monekyn. Metoj okainbHON cummeTpun. Onpenenenne Ko-
71e0aTeabHOr0 MPEACTABICHUS IPOU3BOIBHON MHOTOATOMHOM MOJIEKYJIbI.
[TpencraBienus onepaTropa AUIOIBHOIO MOMEHTA U MpaBuja 0Toopa.
[IpaBuna or6opa B UK- u KP-cnekrpax. [loctpoenne cummeTpu3oBaH-
HBIX KOOpAMHAT.

4. BnusiHuE CUMMETpPUU Ha MPOTEKaHUE XMMHUECKUX peakiuil. Onpenene-
HUE CUMMETPHUHU BO3MOXKHOTO IIEPEXOTHOTO COCTOSIHUS. Onpenenenue
IIyTEN BO3MOXKHBIX BHYTPUMOJIEKYJISIPHBIX TIEPErpyNnupoBOK. Mozens
beupepa-IIupcona.

5. Kpucramisl u kBazukpucTauibl. OCHOBHbBIE THUITBI XUMHUYECKOM CBSI3U B
KpUCTaJUIax. ' OMOJECMHAYECKUE U TETEPOAECMUYECKHE CTPYKTYphl. Kpu-
TE€pUN YCTOMYMBOCTHU CTPYKTYP. Kpucramnmueckue CTpyKTypbl KOOPIH-
HALMOHHBIX coeMHEeHn. O01Ias XapaKTepUCTUKA MOJIEKYJISIPHBIX KPU-
ctaisioB. OCOOEHHOCTH OPTraHHMYECKUX KPUCTAJIIOB.

4.2.2 IlpuMepbl BAPMAHTOB KOHTPOJIbHBIX PadoT, TECTOB

Texymmii KOHTPOJIb OCYIIECTBIISIETCS B YCTHOW U 3JIEKTPOHHOM (hopme B
MPOIIECCE BBHIMOTHEHUS JTA0OPAaTOPHBIX PadOT. [IpoMekyTOUHBII KOHTPOJIb MPO-
BOJMTCS] B BUJIE TECTOB U KOHTPOJIBHBIX PaOOT. ITOTOBBIIT KOHTPOJIb OCYIIECTB-
JSETCSI IPUEMOM DK3aMEHA.

BAPUAHT KOHTPOJIBHOM PABOTHI e 1

s ykaszauaeix Mosekyn (H,O, NO,, CO,, H,0,, NHj; HPO3) Hapucosartsb
CTPYKTYpPY, TPOHU3BECTH ONTUMH3AIMI0 TC€OMETPUU C HCIOJH30BAaHHEM BCEX
JOCTYITHBIX Uil TAHHOTO THUTIAa METOAOB (MOJIEKYJIIPHON MEXaHUKH, MOTyIMIIHU-
puueckux, ab initio). Co3nate TabIuIly JaHHBIX 110 SHEPTHH, JJIUH CBSI3EH U yT-
JOB JUISL KaXIO0ro merona. [lomyueHHBbIE NaHHBIE CPaBHHUTH MEXIY COOOH H
CIPaBOYHBIMU AaHHBIMH. CHenath BBIBOJ 00 YPQPEKTUBHOCTH M aJIeKBATHOCTH
Pa3IMYHBIX METOJIOB.



4.2.3 Bonpochl 1Jisl MOJATOTOBKH K 3a4eTy

10.

11.

12.

13.

14.

AtomHas opoutans (AO) MHOr03JIEeKTPOHHOIO aromMa. TouHble U MPUOIMKEHHbIE aHa-
mutndeckne pyakuu AO. Atomuble opbutans Creiitepa — 3eHepa, IBYXIKCIOHEHIIH-
anpHbie (DZ) u rayccoBckue AO. @opmupoBanne 6a3ucoB AO sl HEAMIUPHUYIECCKUX
pacueToB U MOJIYy3IMIIMPUIECKUX PACUETOB.

Mounekynsapubie cuctemsbl. Mcnonb3oBanue npubmmkenus CCII Xaptpu — @oka B MeTo-
ne MO JIKAO. OxnosnekTpoHHOE ypaBHeHHE PyTaana s 3akpbIThiX 00oi04ek. OnHo-
Y MHOTOLICHTPOBBIE MHTEIPajIbl MEXIJIEKTPOHHOIO B3aUMOICHCTBUS.

Hesmnupuueckue u moaysMInupruecKkue MeTosl pacyera. Beitoop BAO s nHeommupu-
YECKUX U MOIYIMIMPUYECKUX pacueToB. BO3MOXKHOCTB pacyeTa CIEKTPaJIbHBIX Xapak-
TEPUCTUK MOJIeKyIl. BiusHue Ha pe3ynbTaTsl pazmepa BAO.

Hcnonp30BaHnEe YpaBHEHMM KJIACCHUUECKOM MEXAHMKH JUIsl ONMCAHUSA MOJIEKYJISPHBIX
cucteM. Metoasl MonekysipHot Mexanuku (MM). Omnmucanue OCHOBHBIX THUIIOB B3au-
MOJIEHCTBUS B MOJIEKYJIsIpHOU cucteMe. [lonsaTre cuioBoro nois. Buael u HazHaueHuUs
cuioBsix nosied MM2, AMBER, BIO s pa3nudnbix MOJEKYISIpHBIX cucTeM. CpaBHe-
Hue Meroga MM ¢ Ipyrumu pac4eTHBIMH METOIAMH.

Metons dpyrkimonana miotTHOCTH DFT. CBs3b mosHOM HEprus ¢ (GyHKIIMOHATIOM MaT-
pHILl 71eKTpoHHOU TIoTHOCTU. Teopema Xo3uOepra —Kona. OOMeHHast U KOPPEISALHOH-
Has 4acTH NoJiHoW 3Hepruu. [lapameTpusanusa mertoaa.

KBaHTOBO- XUMHUYECKUI PACUET IEKTPOHHBIX U MOJIEKYJIAPHBIX CIIEKTPOB MOJeKyJ. Oc-
HOBHBIE MOJXOAbl U TEOpEeTHUYECKOe O00OCHOBaHMS A pacyera crnekTpoB YO, UK u
SAMP.

MHorosnekTpoHHble aTroMbl. CIUH-OpOUTAIb OJHOAIEKTPOHHONW BOJHOBOM (DYHKIUHU U
atoma. Omnpenenurens Creiltepa. Criocod 3aiaHusi COUH-OPOUTAIM aToMa B MeToJax
Xaptpu u Xaptpu — @oka. CpaBHeHUe ABYX Mojeneil. OTKpBIThIE U 3aKpbIThIe 00010Y-
KH.

MHOTr03/1IeKTPOHHBIE aTOMBI. MEKAJIEKTPOHHOE OTTAJIKUBAaHUE U CIIOCOOBI €r0 yueTa npu
pemennu ypaBHeHus lllpeaunrepa. Merton camocornacoBanHoro nonst (CCII) Xaprpu-
®oka. OgHoMeKTpoHHBIE YpaBHeHUsI XapTpu -Doka. OHO- U IBYX3JIEKTPOHHBIE UHTE-
rpajbl.

OpnHosnekTpoHHoe ypaBHeHue Pyraana. Hesmmnupuueckue MeToibl pacyeTa MOJIEKYI.
[Tpubnmxennsie ¢Gopmbl aToMHON opOuTamu. BeiGop 0Oa3zuca aTroMHbIX opOuTaneit
(BAO). UcnonwzoBanue npuMUTHBHBIX (STO — NG) u ckaThIX BaJIEHTHO — PacIlEeIUIeH-
HbIX (STO M-NPG) BAO rayccosckoro tumna. Bxitouenne B BAO nonsipu3aiiioHHbIX U
b dy3ubix AO.

MounekynsipHble cucteMsl. IIpuMeHeHne Teopun CUMMETPUM Il NTOCTPOEHMSI MOJIEKY-
JISIPHBIX BOJIHOBBIX (DYHKUMH. OJIEMEHTHI M OMNepanuyd CUMMETpUd. ToueyHble TPYIIbI
cummeTpun. CBsA3b MOJIEKYJISIPHOM CHMMETPHM C THUIIAMU HETIPUBOJMMBIX IpPEICTaBIIE-
HU Ha mpumepe Mosekyssl NH3.

Monexynsipusie cuctembl. Mcnonbs3zoBanue npubmmkenuss CCII Xaptpu — @oka B MeTo-
ne MO JIKAO. OnnosnekTpoHHOE ypaBHeHUe PyTaaHa aiis 3akphIThiX obojouek. OHo-
Y MHOTOLIEHTPOBBIE MHTErPajibl MEXIIEKTPOHHOTO B3aUMOIEHCTBUS.

Hesmnupuyeckue u noxysamnupuyeckue Metosl pacueta. Beidop BAO s Heammnupu-
YECKUX U MOJYyIMIIMPUYECKUX pacdeToB. XapTpu-DOKOBCKUH IIpeesl TOYHOCTH HEAMIIU-
PHYECKHUX PACYETOB.

Bo3MoxHOCTE pacueTa CHEKTPATIbHBIX XapaKTEPUCTUK MOJIEKYyJI. Bo3MokHOCTE pacuera
CTPYKTYPHBIX, (PU3HUYECKMX U TEPMOAMHAMHUYECKUX XAPAKTEPUCTUK MoOjeKya. BrusHue
Ha pe3ynbTarhl pazmMepa BAO.

Hesmnmpuueckue Metoibl pacuera. J{ocTOMHCTBA U HEAOCTATKU. DJIEKTPOHHAS KOPPEIIsi-
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

LU U €€ BKJIAJ B IIOJHYIO SHEPTUIO CUCTEMbI. METOIbI yueTa 3JIEKTPOHHON KOPPEISIIUU.
Meton xonpurypanmonnoro Bzaumoneiictsus (CI). Meton Teopun Bo3MymieHuit Med-
nepa-Ilneccera (MP). Bo3amyIieHus: BTOpOro v 4€TBEPTOTO MOPSIIKA.

VpaBuenue CCII MO JIKAO Pyraana. [lonysmnupruyeckue METOABI €ro pacuera. Y4er
UHTErpajioB nepekpbiBanuss. OcHOBHbIe nosiokeHUuss metona INDO. Paznuunbie BHIbI
napamerpusanuu Meroga INDO . Heo6xoanMble MCXOAHBIE JaHHBIC Ui pacdeTa OJHO U
JBYX3JIEKTPOHHBIX HHTETPAJIOB. JlIOCTOMHCTBA M HEJOCTATKU METO/IA.

VpaBuenne CCII MO JIKAO Pyraana. [lonysamnupudeckue metojibl ero pacuera. Oc-
HOBHbIE TTos10)keHUsT MeToga CNDO. Paznuunbie Buapl napamerpuzanuu Metoga CNDO.
Bo3mokHocThs pacuera Bo3OyxaeHHbIX —cocTtosHuil (CNDO/S). Heobxomumble uCX01-
HbIE IaHHbIE JJI pacyeTa OJHO U JIBYX3JIEKTPOHHBIX HHTETPAJIOB.

VpaBuenne CCII MO JIKAO Pyraana. [lonyamnupudeckue metonsl ero pacuera. [pe-
HeOpexkeHHne BYXaTOMHBIM TuddepeHIalbHbIM nepeKkpbiBaHneM. OCHOBHBIE MOJIOXKE-
Hust metog0oB MNDO u AM1. JlocToMHCTBAa M HEAOCTATKH.

Mertoasl pacuera Mosiekya. OqHO3IeKTpOHHbIE ypaBHeHUs PyTaana. OaHO- 1 MHOTOLIEH-
TPOBBIE KYJIOHOBCKME U OOMEHHBIE MHTErpajbl U UX BKJIAJAbI B MOJIHYIO 3Hepruto. Croco-
OBl COKpAIIEeHHS X YHCIIa B MOTYIMIUPUUECKUX METOAAX

[Tonysmmupudeckue meronsl pacdera. HyneBoe nuddepeHnmanbHOe MepeKphIBaHUE.
Hapymienue nHBapuanTHOCTH ypaBHeHUsi Pyraana k omepamusiM cummerpuu. Meroa
CNDO.

Hcnonb3oBaHue ypaBHEHUM KJIACCMUYECKOM MEXAHUKH JUISl ONKCAHUS MOJIEKYJISIPHBIX
cucteM. Meroabl MonekyisipHol MexaHuku (MM). OnucaHue OCHOBHBIX TUIIOB B3au-
MOJEHUCTBUS B MOJIEKYJIApHON cucteme. lonstue cunoBoro nosst. Buasl u Ha3HauYeHHS
cunoeix nonied MM2, AMBER, BIO st pa3nudnbix MOJEKYISIpHBIX cucTeM. CpaBHe-
Hue Meroga MM ¢ npyrumMu pacueTHbIMUA METOAAMHU.

Metoast ¢pynkumnonana miotHoctd DFT. CBsa3b momHOM sHEprus ¢ GyHKIIMOHATIOM MaT-
pHIl IeKTpOHHOU TIoTHOCTU. Teopema Xo3HuOepra —Kona. OOMeHHast U KOpPEISAILHOH-
Has 4acTH NoJiHOW 3Hepruu. [lapameTpusamus metoa.

KBaHTOBO- XMMHUECKOE OIpe/eleHne YacTOT KojieOaHUil cloxHOM Monekynbl. Hop-
ManbHble KojeOaHus. CUMMETpHUsl HOpMasbHBIX KosebaHuil. Pacuer konuuecTBa Kojeba-
HUI ¢ TOMOIIBIO TEOPUH TPYII Ha MpuMepe MosieKysbl H2S nnu mo60it 1pyroif..
KBaHTOBO- XUMHUYECKUI pacyeT JIEKTPOHHBIX U MOJIEKYJIAPHBIX CIIEKTPOB MoJeKyi. Oc-
HOBHbIE TOJXOJbl M TEOpeTH4ecKoe 00OCHOBaHHUA s pacdera cnektpoB YO, UK u
SIMP.

KBaHTOBO- XMMUYECKU pacueT TEIIOT XMMHUUYECKOW peaklMi B HEAMIIUPUUECKUX U TO-
JTySMIUPUUECKUX METOJaX.

5. IlepeyeHb OCHOBHOI W JONMOJHUTENbHOH Y4eOHOM JIUTEPATypPbl, HEO0XO-
AUMOM 1JIi OCBOCHUS TUCUMIIIMHBI (MOIYJIs)

5.1 OcHoBHas JuTepaTypa

1.

Hupenscon, B.I'. KBanToBas xumus. MoeKyIibl, MOJIEKYJIAPHbIE CHCTEMBI U
TBEpbIC Tela [ DNeKTpoHHBIN pecypce] : yuebnoe nmocodue / B.I'. [lupenbcoH.
— DnekTpoH. naH. — MockBa : M3narenbctBo "JlabopaTopusi 3HaHUi",
2017. — 522 c. — Pexum noctyna: https://e.lanbook.com/book/94104

B. I'. Hupenbcon. KBantoBasi xumusi. MoJIeKyJibl, MOJIEKYJIIPHBIE CUCTEMBI U
TBEp/Ible TeJa: yuyeOHoe rmocooue s cryaeHToB By30B M. : BUHOM. Jla6o-
paropus 3Hanui, 2010. - 495 c.
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5.2 JlonmosiHUTEILHAS JIUTEPATYypa

1. Xonanna A. MoJiekysbl 1 MOACIHU : MOJIEKYJIIpHAsE CTPYKTYpa COeIMHEHUM
AJIEMEHTOB IJIaBHBIX Tpyni / miep. ¢ anri. I'. B. 'mpuuea, H. 1. 'upuueBoii .
- M. : URSS : [KPACAH/], 2011. - 382 c.

2. MunkwuH, Bnagumup Ucaakosuy, b. . Cumkun, P. M. Munses. Teopus
CTPOCHHMSI MOJIEKYJI : yueOHOe mocoOue AJisi CTYZACHTOB BY30B / - 2-¢ u3., Te-
pepad. u gom. - Pocros u//] : ®enuke, 1997. - 558 c.

3. I'puboB JI.A. DnemMeHTHI KBAHTOBOM TEOPUU CTPOCHUS U CBOMCTB MOJIEKYII. —
Haremnext, 2010, 312 c.

5.3 Ilepuoanyeckue u3aaHusi
[lepuoguueckue xypHaibl: KypHan cTpykTypHOil xumun'; "KoopanHannoHHast

xumus'".
1. DnexTpoHHas OMOIMOTEUHAS cUcTeMa n3gaTeiabceTBa "Jlann".
2. Hayunas snextponnas oubnuoteka (HIB).
3. DnextpoHHass OubOnuMoTeuHas cucrema '"YHUBEpcUTETCKas OMOIMOTEeKa
ONLINE".
4. Komrekuus xypHainoB u3nareiabcta Elsevier na moprane ScienceDirect.
5. http://www.gaussian.com
6. http://www.gchem.ru/
7. http://www.msg.ameslab.gov/gamess/
8. http://quant.distant.ru

6. MeToauyeckue yKa3aHusl J1Jisi 00y4alOIIUXCHA M0 OCBOCHUIO M CIUNIMHBI
(MoayJin)

MeToaudeckue yKa3aHusi M PEKOMEHJalNH K CO31aHUI0 NPe3eHTALNM 110
TeMe MAarucTepCcKo padoThl Jisl YCTHBIX M CTEHJA0BbIX HAYYHBIX /I0KJIA/10B.

[Ipu co3maHuy MyJIbTUMENUNMHOW MNPE3EHTALHUHU CIEAYyET PYKOBOACTBO-

BAaTbLCA CIICAYIOIMUMUA ITPUHIUIIAMUA

[Ipexne ueM MPUCTYNUTH K pabOTe Ha/I MPE3CHTAINEH, CIIeyeT TOOUThCS
TIOJTHOTO TTOHUMAHUS TOTO, O YEM BbI COOMPAETECHh PACCKA3BIBATH.
[Ipe3enTanus n0mkHA OBITH KPATKOM, TOCTYMHON W KOMIO3UIIMOHHO IIe-
JIOCTHOM.

B mpe3eHTanuu He MOJDKHO OBITH HMYETO JUITHETo. Kakmprit crmaii moJi-
JKE€H MPEeJCTaBISITh COO0M HEOOXOJAMMOE 3BEHO MOBECTBOBAHUS U pabdo-
TaTh Ha OOIIYIO UCIO TTPE3CHTAIINY.

[TpoAOIKUTETLHOCTD MPE3SHTAIIMK CO CIIEHAPHUEM JIOJKHA COCTABIIATh HE
oonee 20-30 munHyT. 111 AEMOHCTpAMK HY’KHO MOJATOTOBUTH IPUMEPHO
20-25 cnaiinoB (1MOKa3 OJHOTO Cllaiifia 3aHUMAET OKOJIO | MUHYTHI, IJIIOC
BpEMS JIsl OTBETOB Ha BOIIPOCHI CITyIIIATENEH ).
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o He neperpyxaiite cnanapl JTUIIHUMH JIeTanssMu. MIHOrma mydnie BMeCTo
OJIHOTO CJIOKHOTO Cllaiijia MpeACTaBUTh HECKOJIBKO MPOCThIX. He cienyer
MBITAThCA "'3aTOJIKATh" B OJMH CJIAM1 CIIMIIIKOM MHOTO HH(pOpMAITUH.

o CrnemddexTsl AOKHBI OBITh CBEICHBI K MHHUMYMY M HCIIOJIb30BaTh
TOJIBKO C IIEJbI0 MPHUBJICYb BHUMAHUE 3PUTENSI K KIOUEBBIM MOMEHTaM
JIEMOHCTpPAIIHH.

o Heobxomumo mopmepuBaTh €AWHBIA CTWIH MPEACTaBICHUS HHPOpMa-
LIMH.

o UlpudTter pexoMeHAyeTCS HCIONB30BaTh CTaHAApTHBIE - Times, Arial.
Jlydrie Bcero OrpaHUYUTHLCS MCTOJIB30BAHUEM JBYX WA TPEX MIPHQTOB
JUJISL BCEU MPE3CHTAIUH.

o Bcs npe3eHTanus BBITIOTHAETCS B OJIHOW IIBETOBOM MajJUTpe, OOBIYHO HA
0ase oJHOTO I1a0JI0HA.

o HWnudopmanus nomkHa OBITH 10 BO3MOXKHOCTH IIPEJCTABIICHA B BHUJC I'pa-
(UKOB, CXeM, TAOJIUI] HJIH CITMCKOB.

JlabopaTopHblie padoThI
Pexomennanumn:
- PYKOBOJICTBOBAThCS Tpadrkom 1adbopatopHsix padot PII/L;
- HaKaHyHe Tepe] ouepeaHon paboToi HEOOX0AUMO IO KOHCTIEKTY WJIM B METO-
JTUYECKUX YKa3aHUAX K padoTe MPOCMOTPETh TEOPETUUECKUIN MaTepHall paboThl;
- Ha 1a00paTOPHOM 3aHSTUH, BBINOJIHUB BCE OMBITHI U PACUETHI, HEOOXOAUMO
MIPOAHATIM3UPOBATH OKOHYATENbHBIE PE3yJIbTaThl U YOEAUTCS B UX JOCTOBEPHO-
CTH;
- o0paTUTh BHUMAaHHE Ha OPOpPMIICHHUE OTYETa, B KOTOPOM JOJIKHBI MPUCYTCT-
BOBATh: 11eJ1b PaOOTHI, CXeMa YCTAHOBKU HJIM €€ MaTeMaTudeckas MOJCIb, XKyp-
HaJl OMBITHBIX U PACUETHBIX JAaHHBIX, peIN3allUsl B ONBITE U pacyeTax Leu pa-
00ThI, HEOOXOIMMBIE TpauuecKue 3aBUCUMOCTH (TMPU UX HAJUYUH) U UX aHa-
JIN3, Pe3yJIbTaThl pa0OTHI U BHIBOIBL;
- IIpY NOATOTOBKE K OTYETY PYKOBOJCTBOBATHCS BOIPOCAMU, PUBEICHHBIMU B
METOJMYECKUX YKa3aHHSIX K JaHHOW paboTe, TpeHaxxepamu nporpamMm Ha DBM
M0 OTYETY PabOT U KOMITBIOTEPHBIM YUEOHUKOM.

Yka3zaHnusi o caMoCTOATEILHOM padoTe.

CamocrosiTenbHast pabota coctaBisieT He MeHe 50% OT BpeMeHH, OTBO-
JUMOTO Ha W3Yy4YeHHE AMCHUIUIMHBL. [Ipu camocTosiTenpHOM paboTe CTYACHT
JIOJDKEH O3HAKOMHTBCS C OCHOBHBIMU YY€OHHKAMU W YYCOHBIMU TOCOOHSIMH,
JOTIOJTHUTEIPHON JIMTEPATypOH M MHBIMU JIOCTYITHBIMHU JINTEPATYPHBIMU HCTOY-
Hukamu. [Ipu pabote ¢ nuTepaTypoii Mo KOHKPETHBIM TEMaM Kypca, B TOM YHC-
JIe YKa3aHHBIM JIJIS1 CAMOCTOSATENIbHON TpopaboTku. OCHOBHOE BHUMAHUE CIIEY-
€T YACNATh BAXKHECHUIITUM TIOHSITHAM, TEPMUHAM, OINPEACIICHUSIM, ISl CKOpeHIe-
T'O YCBOCHUS KOTOPBIX 1IEJIECO00Pa3HO BECTH KPATKUK KOHCITCKT.
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MeToanuyecKue peKoMeHAalMU NMPenoaaBaTe/isiM o MeTOAUKe
NpoBe/ieHNsI OCHOBHbIX BU/I0B YUYeOHBIX 3aHATHI

Jleknumn

Memoouka umenus n1exyuti

Jlexuuu SIBASIIOTCS OJHUM W3 OCHOBHBIX METOJIOB OOYUYEHHUS MO ITUCIIUTI-
JIMHE, KOTOPBIE JOJDKHBI PEIIATh CIAEAYIOIINE 3a1a4U:

- W3JI0KUTh BAXKHEUIIMKA MaTepuan MpOrpamMMbl Kypca, OCBEIIAKO-
M OCHOBHBIE MOMEHTHI;

- Pa3BUTh y CTYJECHTOB MOTPEOHOCTH K CAMOCTOSITEIbHON paboTe Hal
y4eOHOHN U HAYYHOU JTUTEepaTypoil.

['maBHOM 3aaueil Ka)KJI0W JICKIHUU SIBJISIETCS PACKPBITUE CYLIHOCTH TEMBI
Y QHAJIU3 €€ TVIABHBIX NOJIOKEHUN. PEKOMEHyeTCs Ha MEPBOM JIEKIIUU TOBECTU
JI0 BHUMaHUs CTYAEHTOB CTPYKTYpPYy Kypca M €ro paslielibl, a B JAIbHEUIIIEM
YKa3bIBaTh HAYAJIO KAKJIOIO pa3/ielia, CyTh U €ro 3aJayu, a, 3aKOHYHUB U3JI0XKE-
HUE, TOABOAUTH UTOT 10 TOMY pa3feiy, YTOObI CBSA3AaTh €r0 CO CJICAYIOIIHNM.

Cooepoicanue nexyuti

Coneprxanue nekuuid onpenesnserca paboyeit nporpammont kypca. Kpaiine
KeJaTeabHO, YTOObI KaXkJas JIEKIMsI OXBaTbIBaja M HMCUepIblBaja ONpeesIeH-
HYI0O TeMY Kypca U MpeACTaBlisja cOOOM JIOTMYECKH BIIOJIHE 3aKOHUYEHHYIO pa-
ooty. Jlydiie cokpaTuTh TeMy, HO HE JOIMYyCKaTh MEepepbiBa €€ B TAKOM MECTE,
KOI'/Ia OCHOBHAs UJES €IIe MOJTHOCTHIO HE PACKphITA.

JlaGopaTopHble 3aHATHS
Memoouka nposederus 1a60pamopHbIX 3aHAMULL
LensMu mpoBeieHHs TA0OPATOPHBIX PadOT ABIISIFOTCS:
— YCTAHOBJICHHE CBS3€M TEOpUHU C MPAKTUKON B (OpME IKCIEPUMEHTAIb-
HOT'O MOJTBEPKICHUS MOJIOKEHUN TEOPUH;
— 00y4eHHue CTYJIEHTOB YMEHHIO aHAJIU3UPOBATh MOJyYeHHbIE PE3YJIbTATHI;
— KOHTPOJb CAMOCTOATEIHHOM pabOThI CTYICHTOB M0 OCBOCHHUIO KypCa;
— 00yyeHue HaBbIKaM MPOPECCUOHAIBHON AESTENbHOCTH
[enu naGopaTopHOro NMpakTUKyMa JOCTUTAIOTCS HAWIIYYIIUM OO0pa3oM B
TOM CJIy4ae, €CJIM BBIMOJHEHHUIO SKCIEPUMEHTa MPEAIIECTBYET ONpeaeieHHas
MOATOTOBUTENIbHAS BHeayauTopHas padota. [losTroMy mpenopaBarenb 00s3aH
JIOBECTH JIO0 BCEX CTYJIEHTOB TpadUK BBHITIOJHEHUS JaOOpaTOPHBIX paboT ¢ Tem,
YTOOBI OHU MOTJIM 3aHMUMAThCS IEJICHAMPABICHHOHN JOMAITHEH TTOATOTOBKOM.
ITepen Hauanom odepeqHOTO 3aHATHS MPENOAABATENb JOJKEH YAOCTOBE-
PUTHCS B TOTOBHOCTH CTYJICHTOB K BBITIOJIHCHHUIO JTAOOPATOPHON pabOThI MyTeM
KOPOTKOTO CcOOECEeOBaHUS U MPOBEPKU HATWYHUS Y CTYACHTOB 3arOTOBIICHHBIX
IIPOTOKOJIOB MPOBEACHUS PAOOTHI.
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7.

Iepeyenn

HH(OPMAIMOHHBIX

TEXHOJIOTHid, WCNOJb3yeMbIX IpPH

OCYIECTBJIEHMH 00pPa30BaTEeJILHOI0 IMpoluecca Mo AUCHUIUIMHE (MOIYJIIO)
(mpu HEOOXOTUMOCTH)

7.1 IlepeyeHb HEOOXOAUMOTO MPOTPAMMHOI0 00eceYeHu st

oOecIieyeHHE:

B kypce abopaTtopHBIX pabOT HCHOIB3YETCs CICIYIOIIee MPOTPaMMHOE

Microsoft Windows,

ACD Labs Chemsketch freeware,

GAMESS, HyperChem 8.0, MOPAC.

7.2 llepeueHb coBpeMeHHBIX NMpodecCHOHATBHBIX 023 TaHHBIX U HHGoOpPMa-

IMUOHHBIX CIIPABOYHLIX CHCTEM
1. CnpaBouno-nipaBoBas cuctema «Koucymnprant ITmrocy (http://www.consultant.ru)
2. DnexrtponHas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepua/IbHO-TeXHUYECKO€E o0ecrneuyeHHe Mo AUCHUIINHe (MOYJII0)

MaTtepuajJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHIIITHHBI

Ne Bun pador
(MoayJisl) M OCHAIIEHHOCTh
1. JlekuuonHble 3aHATUS | JIeKIMOHHAs ayIuTOpUs, OCHAIICHHAs . KOMILIEKT y4eOHOMH
Mebenu, nocka uHTepaktTuBHas SMART Board ¢ kopotkodo-
KYCHBIM IIPOEKTOpOM, HOYTOYK. (aya. 422C, r. KpacHonap,
yi. CtaBporosbekas, 149).

2. JlabopaTopHble 3aHs- KomnproTepHsIii 3a1 ¢ TEPMUHAIBHBIMYA CTAaHIUSAMMU C OIEpa-

THS monHoi cucremoit Windows 7 wiu Gosiee mo3aHeit Bepcuu u
HEO0OXOAUMBIM ITPOTpaMMHBIM oOecrieueHueM (aya. 103, r.
KpacHozap, yi. CtaBponosbckasi, 149).

3. I'pynnoseie (uHauBHU- | YueOHas ayAUTOpUS IJIsl IPOBEIEHUS IPYNIIOBBIX U HHIUBH-
IyaiabHblE) KOHCYJIbTA- | JyaJbHBIX KOHCYJIbTALMH, OCHAIIEHHAs! KOMIUIEKTOM y4eOHOH
05051 Mebenu, nockoii nHTepakTuBHOH SMART Board ¢ kopoTko-

(OKYCHBIM MPOEKTOPOM, HOYTOYKOM. (aya. 422C, 1.
Kpacuonap, yin. CtaBpomosbckast, 149).

4. Texymuiit KOHTPOIIb, VYyeOHast ayIUTOPHS 171 MPOBEACHUS TEKYIEr0 KOHTPOJIS U
MIPOMEKYTOUYHAs aTTe- | MPOMEXYTOUHOMN aTTECTAaIlMH, OCHAIIEHHAs! KOMILJIEKTOM
cTanus yueOHol Mebenu, nockoil nutepakTuBHOH SMART Board ¢

KOPOTKO(OKYCHBIM MTPOEKTOPOM, HOYyTOYKOM. (aya. 422C, r.
Kpacuonap, yin. CraBpomnosibckasi, 149).
5. CamocTtositenpHas pa- | [lomerenue st caMOCTOATENIBHOM pabOThI CTYIEHTOB, OC-

oora

HaIlleHHOE Y4eOHOM MeOebio, KOMITbIOTEPHON TEXHUKOH C
BO3MO>KHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» u obecrie-
YeHHOE JOCTYIIOM B 3JIEKTPOHHYIO HH()OpPMAaIMOHHO-
obOpaszoBarenbHyI0 cpeny yHuBepcurteTa. (aya. 401c, 431c, .
Kpacuonap, yi. CraBpomnosibckasi, 149)
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