AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
b1.B.11 «<KBaHnToBast XuMus»

Hanpasaenne noarorosku 04.05.01 «®@yHgaMeHTAIbHASA M NPUKJIATHAS XUMUS»

HensaMu u3yveHust AMCHUNINHBI « KBaHTOBast XUMUSD» SIBJISIIOTCA:
- (opmupoBaHHe OCHOB COBPEMEHHOW TEOPETHYECKONH XHMHH, O3HAKOMIICHHE C KBaHTOBO-
MEXaHMYECKIMH METOAaMH ONHCaHUsI XUMUYECKUX CUCTEM (aTOMOB, MOJICKYJI, KPUCTAJUIOB) U PEAKIH.
- W3YyYCHHE CTYACHTAMH OCHOB KBAHTOBON MEXaHHKH B MPHJIOKCHUH K PEIICHUIO XUMHYECCKHUX 3a]1a4,
a TaKKe TCOPETUYCCKUX W PACUCTHBIX METOJOB KBAaHTOBOW XuMuH. OCHOBHOE BHHMaHHE YHACISICTCS HE
MaTeMaTHYECKOMY ammapary, a pacumppoBke (HU3HYECKOTO CMbICTA MOHATHH KBAHTOBOH MEXaHHUKH U
KBAaHTOBOW XMMHHU M MPAKTHISCKOMY OBJIAJICHHIO PACICTHBIMH METOAaMH KBAHTOBOH XUMUH.

Mecto qucuuniunsl B crpykrype OIIOII BO cnennanurera
Hucturumba «KBaHTOBask XHMMHS» OTHOCHTCS K 4acTH, (OPMHUpPYEeMOH ydacTHHKaMH 00pa3oBaTesIbHBIX
otHomeHnd bnoka 1 ocHOBHOII mnpodeccuoHanbHOM 00pa3oBaTeNbHON MNPOrpaMMBI  CIIEHHANUTETa I10
HanpasyieHuto noarotoBku 04.05.01. «PynnaMmeHTanbHas U NpUKJIagHas XuMush»y. M3yyaetcs B 4-oM cemecTpe

Pe3y.]Il>TaTbl OCBOCHHSA THCIHMIIJIMHBI « KBanToBasi XuMus»

Koa n HamMeHOBaHMe KOMIIETEHIIU I |

Nupuxaropsl

Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-3 Cnocofen opranu3oBbIBaTh U
PYKOBOIUTH pa0oToii KOMaH/AbI, BbI-
padaTbIBasi KOMAHAHYIO CTPATeruio
AN JOCTHKeHHsl TOCTaBJICHHOI
neJan

YK-3.1. Tlonmmaer >¢dek-
THUBHOCTb HCIIOJIB30BaHHs
CTpaTeruyl  COTPYAHUYECTBA
IUIsL TOCTYDKCHHS TOCTaBJICH-
HOH 1IN, ompenessieT CBOIO
pOJIb B KOMaHAE

VK-3.2. Tlouumaer ocobeH-
HOCTH TIOBEJEHHUS BBIJIEIECH-
HBIX TPYII JIIOAEH, C KOTO-
peiMu  paboraer  /B3auMo-
JEHCTBYET, YYHUTHIBACT HX B
CBOCH JNesATeNBHOCTH (BBIOOD
KaTeropud  rpynm  Jioje
ocymecTBisieTcs  o0pa3oBa-
TENbHOM  OpraHuzauued B
3aBHCUMOCTH OT I€Jed I0M-
TOTOBKH — II0 BO3PacTHBIM
OCOOCHHOCTSIM, IO JTHHYEC-
KOMY WA  PEJIUTHO3HOMY
NpHU3HAKy, COLMAJbHO He3a-
LIUIIEHHBIE CJION HACEIEHUS U
T.IL.)

YK-3.3. Tlporuosupyer pe-
3yJbTaThI (mocencTBUs)
JIMYHBIX ACHCTBUM M ILIAHHU-
pyer 10CJIeI0BATEIILHOCTD
IIaroB Ui  JOCTIDKCHUS
3a/IaHHOTO pe3yJbTara

YK-3.4. DddextuBHO B3anMo-
JCUCTBYET C APYTMMH 4JICHAMHU
KO-MaH[Ibl, B T.4. y4acTByeT B
obmMeHe nHpOpMaIei, 3HaHNs-
MU M OIBITOM, U HPE3CHTAINU
pe3yJIbTaTOB PabOThl KOMAH/IbI

3HaTh — MeTOMKH (hopMHpOBa-
HUSL KOMaHJ; METOIbl paspa-
0OTKM KOMaHIHOI CTpaTeruu u
3¢ deKTHBHOTO PYKOBOJICTBA
KOJUIEKTHBAMU; OCHOBHBIE
TEOpPUH JHACPCTBA W CTHIH
PYKOBOJCTBA.

YMerp — pa3pabaTeiBaTh KO-
MaHJHYI0 CcTpaTeruto; ¢opmy-
JUpOBaTh  3a]aydl  wWieHaM
KOMaHJbl  JUIi  JOCTHXKEHHS
MOCTAaBJICHHON [eJNW; TpHMe-
HATHh  S((EeKTUBHBIE  CTHIH
PYKOBOJCTBa KOMaHJIOM.
Biagerp: — yMeHHeM aHanM3u-
poBaTh, MPOEKTUPOBATH M Opra-
HU30BBIBATh KOMMYHUKAIlUU B
KOMaHJie JUIsl JOCTHKEHHS T0C-
TaBJICHHOW I1I€HU; METOodaMM
OpraHM3allii W  YIpaBIICHHS
KOJUICKTHBOM.

IIpodeccuonanbubie komnerenunu (1K)

IIK-3 Cnocoben oka3wsiBaTh HH(OP-
MAIMOHHYIO TOAJICPIKKY CIIEIUATNC-
TaM,  OCYIICCTBISIFONMM  HAy4HO-

TIK-3.1 Biameer HaBbIKAMU
moucka HeoOxomuMoi uHDOP-
Manud B MPOdeCCHOHATBHBIX

3HaTh: METOALI BENECHHUSA KOHC-
TPYKTOPCKUX paboOT © TEXHO-
JIOTHYECKUX UCIIBITAHUI




KOHCTPYKTOPCKHUE padoThI u | 6azax JTAHHBIX (B T.4. | YMeTh: OKa3biBaTh HH(MOpMa-
TEXHOJIOTUIECKHE UCITBITAHUS TATEHTHBIX ) [MOHHYIO TOMJIEPKKY CIEIHANIN-
CTaM, OCYIIECTBISIOMNAM Hay9IHO-

MK-32. CocraBmser 0630p | KOHCTPYKTOpCkne — paboThl M
JIATEPATYPHBIX HCTOUHHKOB 1o | TSXHONOTHUCCKHE HCTIBITAHMS
sajaHHOil  TeMe, oQopmiser | BIANETh: 3HAHMAMHU 110 BUAM
OTHETBI O BBITONHEHHOH paGoTe | KOHCTPYKTOPCKHX PabOT M Tex-
110 3a7aHHOM hopMe HOJIOTHYECKHX UCTIBITAHUH B
BBIOpaHHOM 00acT npodeccuu

CTpyKTypa U coiep:KaHue JHCIUIIIHHBI
4.1. CTpyKTYypa AMCHUILIHHBI

Buj yueOHoii padoThI Bcero yacos 4 cemecTp
OO01mast TPYA0EMKOCTh TUCIIMILIHHBI 180 180
AyIUTOPHBIE 3aHATHS 88 88
Jlexnuu 54 54
JlabopaTopHble 3aHATHS 34 34
CamocrosTenbHas padoTa CTYJICHTOB 65 65
KonTtpons 27 27

4.2. Copep:xaHue JMCUUIIHHBI

[Ipenmer kBaHTOBOM MexaHMKH. OCHOBHBIE ATalbl Pa3BUTHs KBAaHTOBOM Teopuu. MartemaTtudeckui
anmapaT KBaHTOBOM MexaHUKH. OIepaTopsl, HX CBOMCTBA. DPMHUTOBEI ONEPATOPHI, UX COOCTBEHHbIC 3HAYCHUS
u coOcTBeHHbIE (DYHKIMH. Briposknenwue.

IMocTynaTel KBaHTOBOW MeXaHWKHW. BomHoBble (yHKIMH, MX cBoicTBa. HopMHpOBKa BOJHOBBIX
¢byHKIMHA. BeposTHOCTh pe3ynbTaToB M3MepeHHsl (U3MYECKUX BEJIMYUH, CPEIHHE 3HAUCHUS HaOI0/aeMBIX.
[110THOCTH BEPOSTHOCTH HAaXOKACHHS YaCTHI] B JIEMEHTE 00beMa POCTPAHCTBA.

[TpuHIIUI COOTBETCTBUS U OINEpaTOphl KBaHTOBOH MexaHHKH. Omeparop I'amunsToHa. COOTHOIIEHNE
HeomnpeneneHHocTen I'eiizen6epra. CucTeMBbl TOXKIECTBEHHBIX YacTHLl. DepMHOHBI 1 6030HBI. AHTHCHMMETPHUS
BOJIHOBOHM (PyHKIIMU [U1si cUCTeMBI 31eKTpoHOB. [IpuHuun gononnurensHocT bopa. Teopema Dpendecra.

VpaBuenne llpenunrepa. TouHo pemaemble 3aja4yd KBAaHTOBOM MeXaHUMKH. MojenbHbIE 3a7a4d O
IpSIMOYTOJNIBHOM SIIIMKE M TapMOHU4YecKkoM ocuuiarope. Xecrtkuit poratop. IloHsATHE O TyHHEIBHOM
a¢dexre. Mogens cBobogHOTO MekTpoHa. Teopema ['mpbepTa.

Pemenne ypaBHenus Ilpenunrepa anst BOXOPOAONONOOHOTO aTomMa. ATOMHBIE OpOHMTaNH, HX
panuaigbHbIE U yTIIOBble KOMITOHEHTHI. KBaHTOBBIE Uncia, MX Gpu3ndeckuii cMbici. Teoprss MOMEHTa UMITYyJIbCa.
CnuH: onepatopsl, COOCTBEHHbIE 3HaUCHHUs, COOCTBEHHbIE (GyHKIMH. [IpaBmiia ciokeHHs MOMEHTOB UMITYJIbCA.
CriuH-0opOHTANEHOE B3aUMO/ICICTBHE.

[TpubamxeHHble METOJbl PELICHHsS KBAaHTOBOMEXaHMYECKHMX 3aj1ad. Teopust BO3MYLICHHH Jyis
CTallMOHAPHBIX COCTOSHUII B OTCYTCTBHE BBIPOXKICHHUSA DSHEPreTHUYECKHX ypoBHeH. BapmarmonHas Teopema u
JIMHENHBIN U HEJIMHEHHBIN BAPUALIMOHHBIE METOJIbL.

MHOroa/IeKTpOHHbI ~ aToM.  KBaHTOBBIE  4HClla  MHOTORJIEKTPOHHOTO  aTtoMa.  TepMmsl
MHOTO03JIEKTPOHHOr0 aroma. IIpasuna Xysunaa. L,S-ces3e. [IpaBuia u opoutanu Cistepa-3eHepa.

[lepexonpl mox BIMSHHEM 3JEKTPOMArHUTHOTO u3nydeHus. [lpaBuia orbopa, Kod(pQUIHEHTHI
OiHmreiina. Biustane BremHero nost. Dddextst LlTapka, 3eemana u [lamena-baxka.

KBanroBass xumusi. MonekynsipHoe ypaBHeHue lllpenunrepa. AnmabGarndeckoe mpUOIMIKEHUE.
[Mpubmmxenne bopra-OnmnenreiimMepa. Bpaienne cuctemsl siiep Kak Heoro U Kosiebanus saep. DIeKTPOHHOE
BOJIHOBOE ypaBHEHHE. DJIEKTPOHHAsI INIOTHOCTh U €€ N3MEHEHHs NP 00pa30BaHUM XUMHUYECKUX COCJUHEHHH.
Ioaxon belinepa.

Metonpt Xaptpu u Xaprtpu-®oka. CamocormacoBannoe mone (CCII). VpaBuenms mertoma XO.
IIpencrasneane MO B Buzme JIKAO. Ypasuenus Xaptpu-®oxa-Pyraana. basucusie ¢ynkunm Cmdtepa u
T'aycca.

Knaccupukarmust coctosauii m MO mo cummerpun. PacdeTsl  IBYXaTOMHBIX — MOJIEKYIL
KoppensanuonHsle guarpaMMBbl IByXaTOMHBIX MOJIEKyll. MO IByXaTOMHBIX TOMO- U T€TEPOSACPHBIX MOJEKYI.
(Hey, Liy, Bey, By, Cy, Ny, O,, Fy, CO, HF, LiF).

MO wmanbix MEOTOATOMHBIX MoOJieky (BeH,, BHs, BF;, NH3, H,O, CHy4, C,H,4, NO,).

DjeMeHTHl W omepauuy CcUMMeTpud. Toueunsle rpynmbl. Tabiauipl XapakTepoB. PasnmoxeHue
IIPUBOAUMBIX NpeJcTaBaeHUH. OnepaTtop NPOEKTUPOBAHUS.

KauecTBeHHBIH 1MOIX0/1 K aHAJIM3Y I'€OMETPUUYECKUX KOH(DUTIYpalunil pa3iInYHbIX COCTOSIHUI MOJICKYJL.
Koppemsumonnsie auarpammsl Youmma. [Ipocroii meron Xiokkenst (MOX) amst T-37€eKTpOHHBIX CUCTEM. G- U TT-
MO. n-DnekTpoHHOE NpudIrKeHHe. Pacuersl NpocTeHIINX yIiIeBoJOPOAHBIX U IeTEPOATOMHBIX CONPSIKEHHBIX




cucteM mMeronom MOX.

Op6urand CUMMETPHH W DKBUBAJICHTHBIE opOuTand. ['ubpuausanus B 0asuce QyHKUui S-, p- u d-
tunoB. Jlokam3zoBarnaeie MO 1 Ki1accudeckasi TeOpUs XHMHUIECKOTO CTPOCHUSI.

KBaHTOBOXMMHYECKOE ONHCAaHME XMMHUYECKHX peakuunii. [lepexomHoe COCTOSHHE HA TOBEPXHOCTH
noreHIManbpHo sHeprin (I1113). nanexcs peakunornoi crrocodnoctu (MPC). Teopus rpaHuYHBIX opOnTaneit
Oykyn. Turmer xumrdecknx peaknuii. CormacoBaHHbIe (KOHIIEPTHBIE) M CTYTIEHYATHIE IPOIIECCHL. TepMirdeckie
1 POTOXMMHYECKHE PEaKIINH.

Coxpanenne opOutansHOH cummerpun (mpuHimn Byasopaa-Xoddmana). [Ipumepsl npumeHeHHs
MIPUHITUIIA U TPAHUIIBI €TO TPUMEHUMOCTH.

OCHOBHBIC HamnpaBJICHUS Pa3BUTHS KBAHTOBOW XMMHUH. MeTOIbl KOMITBIOTEPHOW KBAHTOBOW XHMHH.
[Momysmnupuyeckne ¥ HesMmupuueckue  pacueTbl.  COBpEMEHHBIE  OCHOBHBIE  NPOTPaMMHBIE
kBaHTOBOXuMHUeckue komrekcst MOPAC, Gaussian, HyperChem.

5. | O6pa3oBaTejbHbIE TEXHOJIOTHH

ITpy NOATOTOBKE CHENUATNCTOB-XUMHKOB HCIIOIB3YIOTCS CJIEIYIONIIE OCHOBHBIE ()OPMBI IPOBEICHUS
Y9IeOHBIX 3aHATHIA:

- UHTEPAKTHBHbIC JICKLIHY;

- JISKIIMH TIpecC-KOH(EPEeHIINY;

- TPEHUHTH M CEMHHAPBI PO Pa3BHTHIO MPO(eCCHOHATEHBIX HABBIKOB;

- IPYNIIOBBIE, Hay4HbIE JUCKYCCHH, 1e0aThl

6. | Ucmoab3yeMble pecypchl HHPOPMALTHOHHO-TETEKOMMYHUKAIMOHHOI ceTn «Internet; magopmanuonnbie
TEXHOJIOTHH, MPOrPAMMHbIE CPeACTBA U HH()POPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

HNudpopmanuoHHoe odecnieyeHue
6a3bl JaHHBIX, THYOPMALHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextponHas 6ubimoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHambHas OHOIHOTEKA
http://primo.nlr.ru http://nbmgu.ru Dnexrponnas 6udanorexa Poccuiickoii rocyrapcTBeHHOM
O6ubmmoTeKn

7. | ®opMBI TEKYIIET0 KOHTPOJISA

CO6€CCI[OB3HI/IG, TECTOBEIN KOHTPOJIb, KOJJIOKBUYMBbI

8. | ®opMa MPoOMeKYTOYHOT0 KOHTPOJIsS

OK3aMCH

Pazpaborumk: k.T.H. npodeccop kadeapsl xumuu Apyakona P.JI.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

