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1. Ilenn ocBOEHHS TUCIMIIIHHBI

3aKkperieHue  CIMOCOOHOCTH  CaMOCTOSITENIBHO — OCYIIECTBIIATH — HAYYHO-HCCIIEIOBATEILCKYIO
NeSITeIbHOCTh B OOJIACTH HM3Y4YCHHS CTPOCHHSI CBOOOJHBIX MOJIEKYJ W MOJEKYJSPHBIX CTPYKTYp B
KOHJCHCHPOBAHHOM COCTOSIHUM C HCIIOJIb30BAHHEM COBPEMEHHBIX METOJOB UCCIICJOBAHHS U
WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, a TaK)Ke CIIOCOOHOCTH IUIAHWPOBaTh M PEIIaTh
3a/1a4 COOCTBEHHOTO IPO(ECCUOHATFHOTO U JJMYHOCTHOTO PA3BUTHSL.

2. MecTo AMCUMIIUHBI B cTpyKType OIT

JlcuuIuiHa OTHOCUTCS K JUCLUIUIMHAM 10 BBIOOPY M paccUMTaHa Ha IPOBEIECHUE JEKIIMOHHBIX U
IPAKTUYECKUX 3aHATUN B TPETHEM CEMECTPE.

VYcnemHoe 0OcBOGHHME NAaHHOM AMCLUIUIMHBI OyIeT CIOcOOCTBOBaTb T'OTOBHOCTH CTYAEHTOB K
BBINIOJIHEHUIO HAayYHO-HUCCJIEN0BATENbCKOW AEATEIbHOCTH M IMOJArOTOBKE IUCCEPTAllMd HAa COUCKAHUE
YUEHOH CTENEeHH KaHIuAaTa XUMHUYECKUX HayK.

Jlyist ocBOCHUS TaHHOW JUCIUILTAHBI 00yJatOIUIACs TOKEH:

3HATh:

- OCHOBBI KBAaHTOBOH MEXaHMKM W KBAaHTOBOM XHMMHUU, NPHOIMKEHUS, HUCIOJIb3yeMblE INPHU
pemennu ypasHeHus Lllpenunrepa 11 Mojexy,

- OCHOBBI TEOpPHUH IpeAcKa3zaHUs IPOCTPaHCTBEHHOro crpoeHus Moisekyn (TOBOIIL, Tepus
KPHUCTANINYECKOTO MOJIs U JIp.)

YMers:

- BBINOJIHATh PacyeTbl T'€OMETPUUYECKOIO CTPOEHHUS, YacTOT KOJIeOaHMH M 3JIEKTPOHHBIX
XapaKTepPUCTHK MOJIEKYJI ¢ moMoIikio nmporpamm HyperChem u Gaussian.

Bnaners:

- MPaKTHYECKUI ONBIT (HOPMUPOBAHMS BXOJIHBIX (PaiIOB JUIsI KBAHTOBO-XMMHUYECKHX PACUETOB C
nomoreio mporpamm HyperChem u Gaussian, axamuza pe3yabTaToOB PacdeToOB, KOTOPBIA BKJIHOYACT
paccMOTpEeHHE T€OMETPUYECKOTO CTPOCHHS MOJIEKYN, UX KOJIeOATENbHBIX CHEKTPOB, MOJEKYISIPHOTO
o0beMa, ntuarpamm MO, sHEpruM HOHU3ALMY, 3aps/I0B HA aTOMaxX, AUIOJIBHBIX MOMEHTOB.

3. [lmanupyemblie pe3yJbTaThl 00YUYeHHUS MO TUCIHILINHE

B pe3ynbrare ocBOeHUS AUCIUILITUHBI 00YUaIOIIUIACS JTOTKEH:

3HaTh:

- COBPEMEHHBIE CIOCOOBI HCIONIH30BaHMS HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
XUMHYECKOU chepe AesITeIbHOCTH,

- METOJUKH OIpEACNICHUs] PA3JIMYHbIX MOJEKYJISIPHBIX CBOMCTB C TIOMOIIBIO KBAHTOBO-
XUMHYECKHUX PACUETOB;

- TEOpPETHYECKHE OCHOBBI Ta30BOM  AJNEeKTpoHOrpaduu ¥  METOJUKH HMHTEPIpPETAIUU
3JIEKTPOHOTPAPUUECKUX JAHHBIX;

- TEOPETUYECKUE OCHOBBI PEHTTE€HOCTPYKTYPHOTO aHAIHN3A.

YMeTh:

- BBHIOMpPATh M MPUMEHATH B MPO(ECCUOHATBHONU JEATENbHOCTH XUMHUKA IKCIEPUMEHTAIbHBIE U
pacuETHO-TEOPETUYECKUE METO bl UCCIIECIOBAHMUS;

- IUIAaHUPOBAaTh W pelaTh 3aJaud, CBA3AHHBIE C OIPEACIICHHMEM MOJIEKYJISIPHON CTPYKTYpbI
AKCIEPUMEHTAIBLHBIMUA U TEOPETUUECKUMH METOAAMU;

- CaMOCTOSITEIbHO OCYIIECTBIIATh HAYYHO-UCCIEIOBATEIbCKYIO JAESATEIbHOCTh, ONUCHIBATH
MOJTYYCHHBIC PE3YJIbTAThl U HalICHHBIE 3aKOHOMEPHOCTH, ()OPMYJIMPOBATH BHIBO/IHI,

- TPEJCTABIATh IMOJYYEHHBIE B UCCIECNOBAHUSAX pE3yJabTaThl B BUJE OTYETOB U HAYYHBIX
myOuKaIuii.

Nwmetn onbIT:
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- BBINIOJIHCHUS KPUTHYECKOTO aHaJM3a M TMOWUCKa (B TOM 4YHCIE C HCIOJIb30BaHUEM
UHPOPMALIMOHHBIX CHUCTEeM M 0a3 MaHHBIX) MH(GOPMAIMM IO TEMAaTHKE MPOBOJUMBIX XHMHUYECKHX
HCCIICIOBAHUI;

- HpOBGI[eHI/IH H.HaHI/IpOBaHI/I}I HaY‘-IHOI‘O HCCICA0OBAaHUA, aHaJIM3a nonyqaeMHx pe?)y.]IBTaTOB nu
(GbOpMYITUPOBKH BBHIBOIOB;

- HCIIOJIb30BAHMS COBPEMEHHBIX METOI0B UCCIIENOBAaHUSA MOJIEKYJIIPHON CTPYKTYPBI;

- TMIOMCKAa M YCTAHOBJICHUS 3aKOHOMEPHOCTEH W OCOOEHHOCTEH CTPYKTYPHI B PsAIaX HCCIETYEMBbIX
COCIMHECHU;

- BBINOJHEHHUS KPaTKOrO M Pa3BEPHYTOrO OINHCAHUSA PE3YIbTATOB AKCIEPUMEHTAIBHOTO |
TEOPETHUUECKOTO HCCIIEJOBAHUS CTPYKTYPhI MOJIEKY.

4. O0beM u coepKaHNe TUCHUNIMHBI
OOBbeM TUCIMILIHHBI COCTABIISCT 2 3a4CTHBIX ¢AUHUIBI (72 akaIeMUYeCKHX Jaca)

4.1. ConepxxaHue AUCUMIUIMHBI 1O pasgejgam (TemMam),
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 TUIA

COOTHECEHHOE€ C BHJIaAaMH H

Ne Bunaer 3amsaTuii, ux DopMBbI TEKYIIETO
/1 Paznenst (Tembl) = 00BeM (B ak.yacax) KOHTPOJIA YCTICBAEMOCTH
JTUCITUTUTAHBI 3 DOopMBI TPOMEKYTOUHOM
LG)E) 3ansTus 3ansrust arTeCTannu
JICKITMOH- CEMUHap-
HOT'O THIIa CKOr'o Tuma
1. | DnexrpoHorpaduuecKuit METO/T 3 2 2 OTtyeT 1O  MPAKTUYCCKOU
HCCITICAOBAHMS CTPOCHUS CBOOOTHBIX pabote
MOJIEKYT
2. | PentrenoctpykTypHbIit aHaJIN3 3 2 4 OTtyer 1O  NpaKTUYECKOH
KPHUCTAJUIOB pabote
3. | Metoauku onpeneacHus pa3IddHBIX 3 4 4 Orger 1O  NPaKTHYECKOMH
MOJIEKYJISIPHBIX CBOHCTB C TIOMOIIBIO pabote
KBaHTOBO-XMMHYECKUX PACUETOB
4. | BaxmountenbHblit. [lonBenenue u 3 2
aHam3 MPOMEKYTOYHBIX
Pe3yIAbTaTOB OCBOCHUS TUCIHTUIMHBI
Hroro 3a cemecTp: 10 10 3auer
4.2. PazBepHyTO€ ONHCAHUE CONEPKAHUS TUCHUILIAHBI M0 pa3aeiaM (TeMam)
DnexTpoHorpaduIecKrii METOI UCCIIEIOBAaHUS CTPOCHHSI CBOOOTHBIX MOJIEKYI.
TeopeTnueckue OCHOBBI ~ Ta30BOM  3JIEKTpOHOTrpaduu. Metoauku ~ WHTEpIpETaLU

ANIEKTPOHOrpaUIECKUX JAaHHBIX B PAMKaX CTaTHYECKOW M TUHAMUYECKON MOJEIeH MOJIEKYII.
Metoauku KOH(GOPMAIMOHHOTO aHalin3a. METOAMKM HCIOIb30BaHUS PE3yJbTaTOB KBAaHTOBO-
XUMHUYECKHX PACUYETOB MPH PACHIH(PPOBKE IJIEKTPOHOTPAMM.
PEeHTreHOCTpYKTYpHBIM aHAJIN3 KPHUCTAUIOB. TE€OpPETUYECKUE OCHOBBI PEHTIC€HOCTPYKTYPHOTO
aHaJIn3a.

Crpykrypa KemOpmmrckoit baser Kpuctammorpapuuecknx Jlanueix (KBKJI).  Meroauka
ucnonb3zoBanus KBKJ]I st ctaTucTuyeckoro aHann3a MOJIEKYJISPHBIX CTPYKTYP.
AHaM3  CTPYKTYpHBIX HM3MEHEHHMH TIpH  TEpPexXoJle  «KPUCTAUI-Ta3» Ha  OCHOBAaHHUHU

aneKTpoHorpaduyeckux naHHbx U PCA.
Metoauku onpeaeneHus pa3IMuHbIX MOJIEKYJIIPHBIX CBOMCTB C IIOMOIIbIO KBAHTOBO-XMMHUYECKUX
pacyeTos.
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CoBpeMeHHbIE METO/IbI U 0a3UCHI, UCTIOIb3YEMbIE J1JIs1 KBAHTOBO-XMMHUYECKHX PAaCUYETOB.

Metoauku onpeneneHus KOH(POPMALMOHHBIX CBOMCTB CBOOOJHBIX MOJEKyld. Meroauka
UHTEpIpEeTaluU KOJIeOaTeIbHbIX U AJIEKTPOHHBIX CIIEKTPOB.

Mertonuka nposenenuss NBO-ananusa pacnpezesieHus JIEKTPOHHON IUIOTHOCTH B MOJIEKYJIE s
ONMCAHMA XApPAKTCPUCTUK XUMHUYECKHX CBsi3ed. MeToaukn pacdera CBONCTB KOMIUIEKCOB,
00pa30BaHHBIX 3a CUET BOJOPOTHBIX CBS3CH.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH
IIpy wW3ydeHuUM HacTOSIIEH IUCHUILIMHBI MCIOJB3YIOTCS —clenyromue oOpa3oBaTellbHbIE

TEXHOJIOTUH:

e y4eOHO-UCCIIEZIOBATENIbCKAE 33Jaud B  COYETAaHMM C  AKTHBHO-JCATEIbHBIM  IOJIXOJAO0M,
npeaycMaTpuBaloIie MHIUBUAYATFHOE BBIMOJHEHHE OOYYArOIIMMUCS MPAKTUYECKUX 3alaHHi MO
TEMaTHKE JIESKITNH;

e  TEXHOJIOTHS «1e0aThl», TEXHOJIOTUs y4eOHOM JUCKYCCHH MTPH MTPOBEACHUH MPAKTHUECKUX 3aHATHH;

e UHTEpPaKTHUBHbIC MHPOPMALMOHHBIE TEXHOJIOTUH (3JEKTPOHHBIH Yy4eOHMK; TECTUPYIOIIUE CHCTEMBI;
00pa3oBaTeNbHbIE MOPTAJIBI; AMeKTpoHHbIe SHIUKIoneann; DMOC «Mol yHHBEpCUTETY);

e TEXHOJIOTHUS Pa3BUTHUS KPUTHUECKOTO MBILUIEHUS; TPOOIEMHOE 0O0yUEHHE;

e TEXHOJIOTUM CMEIIAHHOTO O0y4deHHUs (MyJIbTUMEAUNHHAs, TPOSKTHAS TEXHOJOTHS, MPE3eHTAI[HOHHAS

rpaduka)

6. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe CaMOCTOSITeIbHOM PadoThl 00yYaKOIIHXCS

Y4eOHO-MeTonYeckoe oOecleyeHne IUCHUIUIMHBI BKJIIOYAIOT JJIEKTPOHHBINM BapuaHT psaa
nexknuii. Jlms  opraHmM3anMyd  BHEAYAUTOPHOM  CaMOCTOSITEILHOM  pabOThl  MPEAYCMOTPEHBI 3
IIPAKTUYECKUX 3aJjaHus 110 MaTepuanaM KaKJoro U3 pasJesoB.

[Tpu co3ganum mpe3eHTalMi MOTYT OBITh MCIOIb30BaHbl MPOTPaMM JIsl KBAHTOBO-XHMHUYECKUX
pacueroB HyperChem wu Gaussian, a Takke mOporpaMma BU3yaJH3allMd PE3YJIbTATOB KBaHTOBO-
xumuyeckux pacuero ChemcCraft.

Opranuzanus camMOCTOSTETbHONH paboThl 00yYaroUMXcsi MPOBOAUTCS ¢ Ucnonb3oBanuem SMOC
«Moii yHuUBepcUTET», TJe TMpeAcTaBleHbl HE0oOXoIuMble MeTonuyeckue wmarepuanbsl. Kommiekt
HE00X0IMMOW METOAMYECKOH JINTEPATyphl UMEETCs TaKXKe Ha Kadeape.

Meroauueckuii  martepuan MO  OOECHEYCHHIO CaMOCTOATEIBLHONH paboThl  O0ydYarommxcs
npusBoautcs B [Ipunoxenun 1 k PIIL.

7. XapaKTepuCTHKA OIEHOYHBIX CPEACTB /sl TEeKYyllero KOHTPOJS YCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAllUM 00YYAIOIIUXCS 110 JUCHUILIMHE

IIpomeKyTO4YHBINM KOHTPOJIb — 3a4€eT

[Ipn BBICTAaBIECHUH MPOMEKYTOYHOM AaTTECTAllUM HCIIOIb3YIOTCA OLIEHKU: <«3auTE€HO», «HE
3a4TEHO».

«3auTeHo0» CTaBUTCS, €CJIM 00yJaroIUMCs MPaBUIBLHO BBINIOIHEHO Oosee 50% U3 mpenoKeHHBIX
pacueTHbIX 3ananuil. Kpome toro, o0y4aromemycs HeoOxoaumo aath Oonee 50% mpaBUIBHBIX OTBETOB
Ha IIPEIJI0KEHHbIE HAa TICbMEHHOM 3a4€T€ BOIIPOCHI.

Pexomenayemble TeMbl 3alaHUIl U BOIMPOCHI K 3a4€Ty MPUBEACHBI B METOAMYECKUX YKa3aHMSIIX
(ITpunoxenwue 1).

8. YueOoHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecTieYeHHe TN CIHILTHHbI

OcHoBHas TuTeparypa:
1. Edpemon 10.C. KBantoBas mexanuka [DJIeKTpOHHBIN pecypc]: yueOHoe mocobue / Edpemon
10.C. — M.-bepnun: dupexkr-Menua, 2015. — 457 c. Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book&id=273446
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2. Kpamennann B.M. KBaHTOBass XuMMHSi MU KBaHTOBasg MEXaHHMKa B TNPUMEHEHHUHM K 3ajadyaM
[DnexTpoHHBIH pecypc]: yuebHoe mocobue / Kpamennnua B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocymapctBeHHbld yHuBepcurer, 2012. — 56 c¢. Pexum goctyna:

http://biblioclub.ru/index.php?page=book&id=232678.
3. CoBpeMeHHbIE METO/BI CTPYKTYPHOTO aHayim3a BemecTB : yueOHuk : / M. @. Kympusinos, A. T.
Pynckas, H. b. Kodanona [u np.] ; @enepanpHoe areHTCTBO 1o oOpa3oBanutio Poccuiickoit deneparnym,
HOxubIl henepanbHblli yHUBEpPCHUTET. — PocToB-Ha-Jlony : FOxHBIN (Qenepanbubiii yauBepcuret, 2009.
- 288 c. - Pexum JOCTYyTIA: o MOATHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=241003 ISBN 978-5-9275-0653-8.

JlononHuTenpHas IUTEPATypa:
1. Kpyuunun H.}O. Metoa MONEKYISIPHOW TUHAMUKHU TIPH M3YYCHUH CTPYKTYPhl M KOH()OPMAIMOHHOM
JUHAMUKA MaKpOMOJIEKYJl Ha IMOBEPXHOCTAX TBEPIBIX aJCOPOCHTOB M B HAHOKIACTEpax: ydeOHOe
nocobue. [Dnexrponnsiii pecype]. Msmar. OI'Y, 2016. 108 c. ISBN: 978-5-7410-1241-3, V]IK: 538(9),
BBK: 22.37. Pexxum nocrtyma: http://biblioclub.ru/index.php?page=book red&id=439224
2. 3asooumnckuii, B.I. KoOMIBIOTEpHOE MOJAEIMPOBAHWE HAHOYACTUII W HAHOCHCTEM. MockBa:
®wusmaraur, 2013. 175 c¢.: wm., cxem., Ta0mI. Pexum pocryma: mo MmoOJmmMcCKe. URL:
http://biblioclub.ru/index.php?page=book&id=457710

Pecypcsl nH(pOpManmoHHO-TeIEKOMMYHUKAITMOHHOM ceTh « HTepHET»!

Cucrema »5SIEKTPOHHOM TMOAJEPXKKH o0Opa3zoBaTenbHOTO mporecca «Moil  yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

CrextpanbHas 6a3a manabix SDBS https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi

baza  panHBIX (U3UKO-XMMUYECKHX  XapaKTePUCTUK  OPraHMYECKUX  COCIMHEHMI
https://webbook.nist.gov/chemistry/

ObC «YHuBepcuterckas Oudanoreka onnaitny Www.biblioclub.ru

Dnextponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office 365 u LibreOffice, unrepner-Opay3ep Yandex Browser, mporpamma
BU3yallM3allii PEe3yJbTaTOB KBAaHTOBO-XxuMuueckux pacueroB ChemCraft, mporpamma Gaussian09,
KemOpumxckas 6a3a kpuctamiorpa@uyeckux JaHHBIX.

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne T CIUIIMHBI

YueOHbIC ayAUTOPUU:

- IS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIICIUATH3UPOBAHHON y4eOHOI
MeOen W TEXHUYECKUMH CpPEJICTBAMH OOYYECHUS, CIYKallUMU JJIs TPEJOCTaBICHUS Yy4eOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- JJId TPOBEACHUS 3aHATHI CEMHUHAPCKOrO THIMA, KOHCYJIbTAlM, TEKYIIEro KOHTPOJS |
MPOMEKYTOUHON aTTECTAIUU C KOMIUIEKTOM CHEIUAIM3UPOBAHHON yueOHOM MeOenn U TeXHUYEeCKUMU
cpencTBamMu OOy4eHHUS.

[Tomemenne st CaMOCTOSTENILHON PAaOOTHI, OCHAIEHHOE KOMILIEKTOM CHEIHATU3HPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenneM aocryna B DMOC.

JleMOHCTpaniMoOHHOE 00OpyAOBaHUE W y4eOHO-HATJSIHBIC MOCOOUS JUIsl 3aHSATHUH JIEKITMOHHOTO
TUMA, OOECIEeUNBAIONIME TEMATUYECKUE WLTIOCTPAIMK: JJICKTPOHHBIE TMOCOOMS (Mpe3eHTaIunH,
CIIPaBOYHHKH, Oa3bl TAHHBIX ).
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