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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HCJIHMI/I H3yYCHUHA TUCHUIIJIHHBI «KBaHTOBasI XUMHS» ABJIAIOTCH:

- (QopmMHupoBaHHE OCHOB COBPEMEHHOI TEOPETUYECKON XHMHHU, O3HAKOMIIEHHE C KBAaHTOBO-
MEXaHUYECKUMU METOJaMH OMUCAHUS XHWMHUYECKHMX CHUCTeM (aTOMOB, MOJIEKYJ, KPHUCTAJIOB) U
peaKuui.

- HU3Y4YCHUC CTYACHTAMH OCHOB KBAaHTOBOM MEXaHUKH B IMMPUIIOKCHUN K PCHICHUIO
XMMUYECKHUX 337a4, a TAK)K€ TEOPETUYECKUX M PACUETHBIX METOJOB KBAaHTOBON XWMHH. OCHOBHOE
BHUMaHUE YyJeseTcss He MaTeMaTH4YecKOMY armapary, a pacmupoBke (U3MUECKOTO CMbICTa
MMOHATHHA KBAHTOBOM MEXaHWKHW W KBAaHTOBOM XUMHHU W MMPAKTUYCCKOMY OBJIAACHHUIO PACUCTHBIMH

METOJaMU KBAHTOBOM XWMHMU.

2.MECTO JUCHUIIZIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «KBaHToBas Xumus» u3ydaercs B 4 cemecTpe, B 4acTH, (opMupyemoi
y4acTHHUKaMu 00pa3oBaTesbHbIX OTHOmIeHWM bioka 1 u mpeacraBisieT coOOi TEOPETUUYECKYIO
OCHOBY JJISl M3YYEHHUs TOCIEAYIOUIMX KYypCOB XHUMHYECKOTO MpOQuiisi — (U3NYECKOH XUMHH,
KOJUTOMIHOM XUMUU, XUMUYECKON TEXHOIOTHH, (PU3UKO-XUMHUYECKUX METOJOB UCCIIEIOBAHUS.

Ta6auna 2.1.

CBs3b JUCHUILTUHBI «KBaHTOBast XUMHSD) C npeameCTBY OIUMHA JUCHUIIJIMHAMUA U CPOKHA
HX U3YYCHUSA

Kon JlucuMNIMHbBI, NpeIecTBYOIHe JUCIHUIINHE Cemectp
mucuunanHbl - |«KBaHTOBast XUMMSD)
b1.0.12 Maremartuka 1,2
b1.0.13 dusnka 1,2
b1.0.20 WNudopmarrka 1,2
b1.0.06 Heopraandeckast Xumust 1,2
Tabumuna 2.2.

Casa3b qucuuIuinebl «KKBaHTOBasi XUMHSA» € MOCTEAYIOIUMHA AUCHUININHAMHA H CPOKH HX
U3y4YeHUs

Kon JAucuuninnel, caeayrinme 3a IMCHUIINHON Cemectp
AUCHUTLIMHBI «KBaHTOBast XuMHs»




b1.B.19 CrtpoeHue BerecTBa 5
B1.0.07 Oprannueckast XUMus 5,6
B1.0.08 dusnyeckas XUMUs 5,6
b1.0.16 Ddusnueckre MEeTOIbI UCCIENOBAHNS 8
b1.B.05 Teopernueckre 0OCHOBbI HEOPIraHUYECKON XUMUU 9,10

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aI0MIUIICS TO0JKEH:

e 3HaTh:

pOJIb KBAHTOBON XMMHH KaK TEOPETUYECKOTO (pyHIaMEHTa COBPEMEHHOW XMMUMU;

- 0 KBAaHTOBOM XMMMH Kak pasjene Gu3n4ecKoil XUMHUM U €€ POJIM B COBPEMEHHOM  XUMMUU;
- BO3MOXHOCTH IPUMEHEHHUS OCHOB KBAHTOBOM MEXAHWKHU K PELICHUIO XUMUYECKUX 3a7ady;
- 0 IpaHMIaX IPUMEHUMOCTH 3aKOHOB U TEOPHI KBAHTOBOM MEXAaHUKH U KBAHTOBOM XUMUU;
- IPUHIUIBI HCIIOIb30BAHUS TEOPETUYECKUX U PACYETHBIX METOJ0B KBAHTOBOM XMMUH IS

PCUICHUA PA3JIMYHBIX ITPAKTHYCCKHUX 3a1a4.

YMerTh:

- MPOJEMOHCTPHPOBATH CBA3b (hYHIAMEHTAIBHBIX KCIIEPIMEHTOB C TEOPUEH KBAaHTOBOU
MEXAHHUKH C ITIOMOIIBIO U3BECTHBIX MaTEMaTUUECKUX METOJOB; PEIIATh 33aJa41 10 TaHHOU
JUCLIUTIIINHE;

- CaMOCTOATENbHO (GOPMYJINPOBATH 3a/1a4y (PU3UKO-XMMHUYECKOTO UCCIEIOBAHNUS XUMHU-
YECKHUX CUCTEM;

- TOJIB3YSCh MOJyYEHHBIMH 3HAHUSIMH, YMETh BBIOMPATh ONTUMAJIbHbIE TYTH U METO/IbI
pelIeHus NOCTABICHHBIX 33/1a4;

- MPOBOJAUTH PU3UKO-XMMUYECKHE UCCIIEIOBaHUS CUCTEM M ITPOLIECCOB C NCIOIb30BAHUEM
COBpEMEHHBIX MeTO10B DXMA;

- TMPOBOAUTH HUZUKO-XMMHUYECKHE PACUETHI;

- IIOJIB30BAaThCs CIIPABOYHOM JINTEPATYpOi;

- rpaduyeckn 0ToOpakaTh MOJTy4YEHHBIE 3aBUCUMOCTH;

- aHAJM3HMPOBATh U 00CYXKJATh Pe3yIbTaThl PU3UKO-XUMHUECKUX HCCIEIOBAHUML;

- BECTH HAy4YHYIO JUCKYCCHIO.

o Buaaners:

- OCHOBAaMHM PaCUYETHBIX METOJ0B KBAHTOBOM XUMUHU.
- TPOCTPAHCTBEHHBIM MBINIJICHUEM;

- OCHOBHBIMHU MOHSATUSMH XUMHUH;

- HaBBIKaMH MMOWCKa B 00paboTKu HHPOPMAIIUH.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIIUAITJIMHBI

[Tporiecc wW3ydeHUs IUCIUIUIMHBI HampaBieH Ha (OPMUPOBAHUE JIEMEHTOB CIETYIOIINX
komneTreHnuil B cootBercTBUU ¢ ®I'OC BO 1o naHHOMY HanpaBJICHHIO:

Tabnuya 3.1.
Kon HaumeHoBaHue Nuauxarop B pe3yabTare ocBoeHusI
KOMIIETEHI] KOMIIETEeHIIUHN JOCTHKEHUS AMCHMILJIMHBI 00y4al0IIuiics




U KOMIETEeHIINH JMOJIKeH:
Yuueepcanvnuvie komnemenyuu (YK) u unouxkamoput ux oocmuoscenus
YK-3 Cnoco0eH opranmuso- YK-3.1. [loammaer | 3HaTth — Meromuku (GHOPMHUpPOBa-
BBIBATh M PYKOBOAUTL | 3pPeKTUBHOCT,  WC- | HUA KOMaHJ; METOIbl Pa3paboTKH
paboToii KOMaH/bI, BbI- | TIONB30BAaHUA CTpaTe- | KOMaHAHOM cTpaTeruu u 3¢ dek-
padaTbIBasi KOMaH/I- TUH COTPYJHUYECTBA | THBHOTO PYKOBOJCTBA KOJIJIEK-
HYIO CTPATeruio 1Jis JUISL JIOCTHKCHHUS | THBaMHU; OCHOBHBIE TEOPHH JIH-
JMOCTUKEHHUA MOCTAB- MOCTaBJICHHONW 1IENH, | JEPCTBa U CTUJIM PYKOBOJCTBA.
JICHHOM 11eJIn OIIPEAENSAET CBOI0O | YMeThb — pa3pabaTeiBaTh KOMaH/I-
POIB B KOMaH/E HYI0 CTpareruio; (opMyIupoBaTh
YK-3.2. [Monumaer | 3agauu  4YjaeHaM KOMAHIBI IS
OCOOCHHOCTH TIOBEJle- | JOCTIDKEHHS MOCTABJICHHOH IENH;
HUS BBICTICHHBIX | MPUMEHITh J3(PQPEKTUBHBIC CTUIH
Tpynm  Jrofed, C | pYKOBOJCTBa KOMaHIOM.
KOTOphIMU  paboraeT | BiaameTh: — yMeHueM aHaIW3M-
/B3aMMOJIEHICTBYET, poBaTh, MPOEKTHPOBATH W Opra-
YYUTBHIBAET X B CBOSH | HU30BBIBAaTh KOMMYHHKAIINH B
NEeATeTLHOCTH  (BBIOOD KOMaHJe IS JOCTMDKCHUS IIOC-
KaTeropui CPyIIl | TaBICHHOHM  LEIM;  METOJaMHU
JOJIE OCYIIECTBISIET- | OPTaHM3AIWW W YIPABICHHUS KO-
¢ 00pa3oBaTeNbHON | JICKTHBOM.
OpraHu3alueil B 3aBU-
CHUMOCTH OT  Lejiei
MOJATOTOBKA —  TIO
BO3pPacTHBIM  OCOOCH-
HOCTSAM, TI0 STHHYEC-
KOMYy WU PEITUTrruo3-
HOMY TIIpHU3HAKYy, COITH-
aJbHO HE3aIIUIICHHBIE
CIIOM  HACelIeHH U
T.I.)
VYK-3.3.  [Ipornosu-
pyer pe3ynbTatsl (Toc-
JIEICTBHUSA) JIUIHBIX
OeucTBUH WU IUIAHU-
pyeT ToCIea0BaTelb-
HOCTb  IIaroB IS
JIOCTHKCHHS
3aJIaHHOTO pPe3yJbTara
YK-3.4. DddextuBHo
B3aUMO/JICUCTBYET c
JIPYTMMU YIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMmeHe uH(OpMa-
oueH, 3HAaHUSI-MH U
OTIBITOM, W TIPE3CHTALUU
pe3yIbTaToB paboThI
KOMaH bl
Ilpogheccuonanvuvie (IIK) komnemenyuu u UHOUKAMOPDBL UX 0OCHUNCEHU
IIK-3 Crnocooen oxkaszpiBath | IIK-3.1 Bnageer HaBbl- | 3HaTh:  METOABI BEIEHUA KOHC-
MH(POPMALHOHHYIO KaMH TIOWCKa HE00XO- | TPYKTOPCKUX padoT W TEXHO-
TIOIEPKKY IUMOW HMH(OpPMAIMKM B | JIOTMYSCKUX MCIBITAHHUIM
CTIeIIMATTICTAM, po(heCCHOHATBHBIX Ymerb:  okasbpiBaTh  HMH(pOpMa-
OCYIIECTBISTIONIM 0azax naHHBIX (B T.4. | IHOHHYIO TIOJJICPIKKY CIICI[UAIIN-

MTATEHTHBIX )

CcTaM, OCYHCCTBIIAIONIUM Hay4YHO-




HAay4HO- IK-3.2. Cocrassier

KOHCTPYKTOPCKHE 0030p  JIUTEpaTypHBIX
paboThI § | UICTOUYHHUKOB TII0 3ajaH-
TEXHOJOTHYECKUE HOW Teme, opopmisier

OTYETHI O BBITIOJTHCHHOHN
pabore TmTO 3amaHHOM

dhopme

HUCIIbITaHUA

KOHCTPYKTOPCKHUE padoTHI u
TEXHOJOTHUECKUE UCTIBITAHMS
Baanerh: 3HaHMSMH 10 BHIAM
KOHCTPYKTOPCKHUX paboT W Tex-
HOJOTHYECKUX HCHBITAHMI B
BBEIOpAaHHOM 001aCTH MpodecCruu

4. OFBEM JINCIIATIMHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.
O0beM JMCHUIIIMHBI M BU/IbI Y4eOHOM padoThl
Buj yueoHoii padoTbl Bcero 4
4acoB cemMecTp
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 180 180
AyIUTOpHBIE 3aHATHUS 88 88
Jlekuun 54 54
[IpakTuueckue 3aHATHA 34 34
CamocrositenbHas padbota cryaentoB (CPC) 65 65
Kontposnb 27 27

5. COAEP)KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB U BU1OB YUEBHbIX

3AHSATHUN

5.1. CTpyKTypa U cofep:KaHHe AUCHHUILIUHBI

O6ma;1 TPYAOCMKOCTH JUCHUIIIIMHBI COCTABJIACT 5 3a4eTHBIX CAUHMUII, 180 gacos.

Tabauna S.1.
No Pa3zpgen nucuunanHbl Buabl yueOHoi padorsl u Gopmbl
n/n KOHTPOJIA
o Jlex- | IIpakt. | Camoc- | @opmsbl
§ = 8| ouu 3aHAT. | TOSITE- | KOHTPOJIsS
2 S § JIbHAs
[P (]
3 5 pabota
1. CraHoBieHHEe KBaHTOBOW | 4 1,2 6 2 12 Tectup.
MEXaHUKH U €€ OCHOBHBIE
MTOJIOXKEHUS.
2 KBantoBo-mexanndeckoe | 4 3-5 12 8 14 Omnpoc
OMHCAaHUE OJHOAJIEKTPOH-
HBIX aTOMOB.




3 KBanTOBO-MeXaHUYECKOE 4 6-10 12 8 14 Koiuioks.
OIMCAHUE MHOTO3JIEKT-
POHHBIX aTOMOB.

4 KBanrtoBas Tteopusi oOpa- | 4 11- 12 8 12 Omnpoc
30BaHUSA XAMUYECKOU 14
CBSI3M M XAMHUYECKHX
peaKuid.

5 KBanToBo-mexanuueckoe | 4 15- 12 8 13 Ompoc
OIMCaHue pa3IMyYHBIX 18
MOJICKYJISIDHBIX W KpHC-
TAJUTMYECKUX CHCTEM.

HUroro: 54 34 65

5.2. Coz[epmalme JUCHUILIMHBI « KBaHTOBasi XMMMSI»

[Ipenmer kBaHTOBOM MexaHMKH. OCHOBHBIE JTanbl pa3BUTUS KBAaHTOBOM TEOpUH.
MaremaTtnueckuil annapar KBaHTOBOM MexaHUKU. OmepaTopel, UX CBOWCTBA. DPMHUTOBBI OIIEPATOPSI,
WX COOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIE (yHKIIUU. Boipokaenue.

[TocTynarsl KBaHTOBOM MexaHUKU. BomHoOBbIe pyHKIMH, UX cBOiicTBa. HOpMHUpPOBKA BOITHOBBIX
¢ynkuuii. BeposaTHOCTH pe3ynbTaTOB U3MEpEeHUs (U3WYECKUX BEIUYMH, CpPEIHUE 3HAUYCHHUS
HaOronaeMbIX. [I10THOCTh BEPOATHOCTH HAX0XKICHHS YacTHUIL B 3JIEeMEHTEe 00beMa IPOCTPaHCTBA.

[IpyHIMIT COOTBETCTBUS U ONEpaTOphl KBAaHTOBOM MexaHukH. Omepartop ['amunbTOHA.
CootHomenue HeonpeaeneHHocTel [eitsenOepra. CucteMbl TOXAECTBEHHBIX yacTull. PEepMUOHBI U
0030HBI. AHTUCUMMETpPUST BOJIHOBOM  (PyHKIMHM JUIi  CUCTEMBl  DJIEKTpOHOB. IlpuHiuun
nononauTenbHOCTH bopa. Teopema DpendecTa.

VpaBuenue Illpenunrepa. TouHo pemaeMble 3aadyd KBAaHTOBOM MEXaHUKH. MoJenbHbIE
3ala4i O NPSIMOYTOJIBHOM SIIIMKE M rapMoOHHMYecKoM ocuuiuarope. JXectkuii poratop. Ilonsatue o
TyHHEIbHOM 3¢ dexTe. Monenb cBoboHOro0 3nekTpoHa. Teopema ['mnbbepra.

Pemenue ypaBuenus llpenunrepa s BOAOpOAONOA0OHOrO aToMa. ATOMHbBIE OpOUTAIH, UX
paavanbHble U YIJIOBblE KOMIIOHEHTHI. KBaHTOBbIE uncia, ux (u3nueckuil cMpici. Teopus MOMEHTa
umnynsca. CruH: onepaTopsl, COOCTBEHHbIE 3Ha4eHHUs, cOOCTBeHHbIe (pyHKIMH. [IpaBuna crnoxeHus
MOMEHTOB uMnyibsca. CoMH-0pOUTaNbHOE B3aUMOICHCTBHE.

[TpubnnxeHHble METO/Ibl PELIeHUs KBAaHTOBOMEXAHWYECKUX 3a7ay. Teopus BO3MYIIEHUH A
CTallMOHAPHBIX COCTOSIHUN B OTCYTCTBHE BBIPOXKICHHMS DHEPreTUYECKHX YpOBHEH. BapuanumoHHas
TeopeMa U JIMHEWHBIN U HEJIMHEWHBIM BAPUALIMOHHBIE METO/BI.

MHOro2neKTpoHHbId  aTOM. KBaHTOBBIE 4HCIIa MHOTOIEKTPOHHOIO aToma. TepMmsl
MHOT03JIeKTpoHHOTO atroma. [IpaBuna Xynna. L,S-cBsa3s. [IpaBuna u opouranu Ciasrepa-3eHepa.

[Tepexonbl Mo BIUSHUEM 3JEKTPOMAarHUTHOroO u3inydenus. [IpaBuia or6opa, k03pPpuireHTsr
Onnmreitna. Biusuue BuemHero nomus. D¢dexts! [ltapka, 3eemana u [Tamena-baka.

KBanroBas xumus. MonekynspHoe ypaBHenue [llpenunrepa. Anuabatnyeckoe NpuOIMKeHue.
[Tpubmmxenne bopua-Onnenreiimepa. Bpaiienue cuctembl saep Kak LENOro M KoiebaHus sep.
DJIEKTPOHHOE BOJHOBOE YpaBHEHHWE. DJIEKTPOHHAs TUIOTHOCTh M €€ M3MEHEHHsI Mpu 0Opa30BaHUH
xuMuueckux coennuenui. [loaxon bennepa.

Metonsl Xaptpu u Xaptpu-®oka. CamocornacoBantoe nose (CCII). YpaBuenus merona XO.
[TpencraBiaenne MO B Buae JIKAO. Ypasuenus Xaprpu-®oxa-Pyraana. basucusie pynxuu Crirrepa
u l'aycca.

Knaccugpukanus cocrossuuii 1 MO 1o cummerpuu. PacdeTsl JBYXaTOMHBIX MOJICKYII.
KoppensiuuoHHbIe 1HarpaMMbl ABYXaTOMHBIX MOJEKyJI. MO IByXaTOMHBIX FOMO- U Te€TEPOSACPHBIX
MOIJICKYII. (Hez, Liz, Be,, B,, Cz, N, Oz, F, CO, HF, LIF)

MO manbix MHOTOATOMHBIX Motekyl (BeH,, BHs, BF3, NH3, H,0, CH4, CoHy4, NOy).

DJeMeHTHl U omepanuu cuMMmeTpuu. Toueunsle rpynmbl. Tabmuiel xapakrepoB. PasnoxeHnne



IIPUBOJUMBIX IpeAcTaBiieHni. OnepaTop IpOEKTUPOBAHU.

KadecTBeHHBIN MOAXOA K aHAIU3y T€OMETPUYECKUX KOH(QUTYpAIlMil pazIHMyYHBIX COCTOSHUUN
mosiekys. Koppensuuonneie nuarpammbl  Yomma. Ilpocroit meron Xrokkens (MOX) mna «-
ANIEKTPOHHBIX cucTeM. 6- U 7-MO. mn-DnekrpoHHoe mpuOmMKeHne. PacueTsl mpocTerdmx
YIJIEBOJOPOAHBIX U FE€TEPOATOMHBIX COIPSLKEHHBIX cucTeM MeronoM MOX.

OpOuTany CHMMETPUH U SKBUBAJICHTHBIC opOuTanu. [ ubpunuzamus B 6azuce GpyHkwmii -, p- u
d-tunos. JlokanuzoBanHbie MO 1 KJ1acCHYECKasi TEOPUSI XUMUYECKOTO CTPOCHUSL.

KBanTOBOXMMHYECKOE ONUCAaHUE XHUMUYECKMX peakuuil. [lepexogHoe cocrossHue Ha
MoBepXHOCTH NoTeHnuabHOU dHepruun (I1113). maaekce peakunonnoi cnocooHoctn (MPC). Teopus
rpaHnuHbIx opoOutaneit @ykyn. Tunmsl xumudeckux peakuuii. CoriacoBaHHble (KOHLIEPTHBIE) M
CTyIIEHUaThble Npouecchl. TepMudyeckue 1 GOTOXMMUYECKHE PEAKIIHH.

Coxpanenue opOuTampbHOH cuMmMeTpun (mpuHIMN Bynsopaa-Xoddmana). I[Ipumeps
IIPUMEHEHHUS IPUHIINAIA U TPAaHULIBI €70 IPUMEHUMOCTH.

OcHOBHbBIE HaIlpaBJICHUs PA3BUTHUsI KBAHTOBOW XHMMHUHU. MeTOJbl KOMIBIOTEPHON KBAaHTOBOU
xumuu. [lonysmnupudeckue u HesMnupudeckue pacuersl. COBpEMEHHBIE OCHOBHBIE NPOTrpaMMHbIE
kBaHToBoxuMudeckue komriekcsl MOPAC, Gaussian, HyperChem.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B nporecce o0y4ueHust HCMIONIB3YIOTCS TPAJAUIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU (JICKIIUH,
CEMHUHApBI, IPaAKTUYECKHE PaOOThI) U aKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU:

1. CeMuHap B /JAMAJIOTOBOM pEXUME IPUMEHSIETCS B OCHOBHOM IpU OOCYXJIEHUU
BBICTYIIJICHUH CTYAEHTOB ¢ J0KJIanamu (pedeparamu)

2. ['pymnnoBoii pa36op pe3yabTaTOB KOHTPOJIBbHBIX paboT

3. Berpeun ¢ coTpyAHUKaMu M PYKOBOIUTENSIMH MNpo(UIbHBIX Jjabopatopuit U

HpeI[HpI/IﬂTI/If/'I - IIOTCHIIMAJIbHBIMU pa6OTOIIaTeJI$IMI/I BBIITYCKHHKOB.
B nienom nmpu u3yueHun Kypca akTUBHbBIE U HHTEPAKTUBHbIE (POPMBI TPOBEACHUS 3aHATHH
cocTaBisAtOT He MeHee 30% ayTUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUA JJIA
CAMOCTOSTEJABHOMN PABOTHI OBYYAIOHIUXCS MO JUCHUIIIUHE (MOJIYJIIO)

JlexuroHHbIE 3aHATHS POBOAATCS | pa3 Henento B 00beMe 3 4acoB JICKIIUN U 2 4acOB MPAKTUUECKUX
3aHATUH B 4-M cemecTpe. [lociie okoHYaHusl U3ydeHUsl KaKI0H TEMBbI CTYACHTBI TPOXOAST
TECTUPOBaHUE, COOECEIOBAHKE, BHITIOTHSIIOT KOHTPOJIbHBIE PAOOTHI.

7.1. IlepeyeHb-y4eOHO-MEeTOAUYECKOT0 O0ecnevyeHus /151 00yUAIMXCS M0 IUCIUTINHE:

1. bnoxunnes A.M. OcHOBBI KBaHTOBOI Mexanuku. —M.: Hayka, 1976.

2. Menemmna A. M. Kypc KBaHTOBO# MeXaHUKH 1t XUMHUKOB.-M.: Bricmas mkoua, 1980

3. Munkun B.U. , Munsies P.M., Cumkun b. f.. KBaHToBas XuMusi OpraHUYeCKUX COCAMHECHUU.
Mexanusmsl peakuuid. —M.: Xumus, 1986.

4. ®nappu P. KBanroBas xumus. —M.: Mup, 1985.

5. Cuwmxkun B.41., Knenkuit M. E., I'myxoBues M.H. 3aigaun mo KkBaHTOBOU Teopuu

7.2. Yxazanus 11t 00y4aromuxcs 0 OCBOCHUIO TUCIUTLTHHBI
Taoauna 7.1.
Conep:kanue caMOCTOATEILHON PadoThl 00yYAKO M XCH



Homep Temvi/6onpocul, 8bIHOCUMbBIE HA CAMOCMOAMENbHOE Kon-60 | @opmwl pabomel
pasoena usyyeHue yacos
(memvt)

1. OcCHOBHBIE 3TaIlbl Pa3BUTHSI KBAHTOBON TEOPHH. o cobeceloBaHue,
KBaHTOBas XMMUS KAK OCHOBA COBPEMEHHON XUMHU- TECTOBBII
YECKOW HayKH. KOHTpPOJIb
DKectkwuii porarop. Mozaenb cBOOOAHOTO 3IEKTPOHA. 6 cobecenoBanue,

2. TECTOBBIN

KOHTPOJIb
3. Pemenue ypasaenus Llpenunrepa mist TOUHO 6 cobecenoBaHue,
pelaeMbIX 3a1a4. TECTOBBII
KOHTPOJIb

4, Teopus Bo3myiienuii. Bapuannonnas teopema. 6 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

5. I'enmuonono6Has 3amava. L-S cBsa3p. Onpenenu- 6 cobecenoBaHue,
tenu Cnerepa. TECTOBBII

KOHTPOJIb

6. [Tpubmmxenune bopua-Onmnenreiimepa. [Toaxon 6 cobecenoBaHue,

beitnepa. TECTOBBII
KOHTPOJIb

7. Ypasaenus merona X®P. bazucHbie QyHKIINN 6 cobeceioBaHue,

Cisrepa u I'aycca. Merog MO JIKAO TECTOBBIN
KOHTPOJTb
8. Koppensuonnsle tuarpaMmsbl ByXaTOMHBIX 6 cobeceloBaHuE,
MOJIEKYJ. AKTUBHBIE (JOPMBI KHCIIOPO/IA. TECTOBBIN
KOHTPOJTb

9. MO wmanbix MHOroatroMubIx MoJiekyit (NHs, H,0). 6 co0eceoBaHue,
TECTOBBII
KOHTPOJIb

10. Juarpamma Youia 11 MOJIEKYJIBI METAHA. 6 cobecenoBaHue,
Pacuer monexyinbl 6yraauena-1,3 mo metoay TECTOBBII
XIOKKeTISI. KOHTPOJIb

11. OcHOBHbIE HaNpaBIEHUS Pa3BUTHS KBAHTOBOM 6 cobecenoBaHue,
XUMUH. MeTo1bl KOMITBIOTEPHON KBAHTOBOW XUMHH. TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJISA YCIHEBAEMOCTHU U

MPOMEXYTOYHOM ATTECTALIMA

Ilpumepnuie 6onpocel 011 cobecedosanus

Bapuanm 1

1. OcHoBHBIE ATanbl pa3BUTHS KBAaHTOBOW Teopuu. KBaHTOBast XMMus Kak OCHOBA COBPEMEHHOMN
XUMHYECKON HAYKH.
2. XKectkuit poratop. Mojesb cBOOOTHOTO AJIEKTPOHA.




3. Pemenue ypaBuenus lllpeaunrepa 1is TOUHO pelIaeMbIX 3a1ad.

4. Teopus Bo3MyIIeHUI. BapuarmonHnas teopema.

5. N'emuonono6nHas 3amava. L-S cBsa3b. Onpenenurenu Crierepa.

6. Ilpubmmkenue bopua-Onnenreiimepa. [logxon beiinepa.

7. YpaBuenus meroga X®. basucusie pynkmuu Ciadtepa u ['aycca. Meton MO JIKAO

8. KoppensinoHHbie AHarpaMMbl IByXaTOMHBIX MOJIEKYJI. AKTUBHBIE JOPMBI KHCIIOPO/IA.

9. MO mabix MHOroaToMHBIX Mosiekynt (NHs, H,0).

10. Aunarpamma Youma ajisi MOJIEKYJIBI MeTaHa. Pacder Mosnekyibl OyTaaueHa-1,3 mo Metoxy
XIOKKeJIsl.

Bapuanm 2

1. OcHoBHBIE HampaBIeHUs Pa3BUTUS KBAHTOBOM XMMUU. MeTO/Ibl KOMIIBIOTEPHOM KBAaHTOBON XUMUH.

2. DHEPreTHYecKuil CreKTp MPOCTEHINX CHCTEM: YAaCTULIBI B IPSIMOYTOJIHHOM IMOTEHIUAIBHOM

ALIMKE, FTAPMOHUYECKOT0 OCLHIUIATOPA U )KECTKOI'0 pOTaTopa.

3. Knaccudukarus MONeKyIsIpHBIX OpOHUTaIel IO CAMMETPUH. S-H -

opOUTaANIH. P-3JIEKTPOHHOE NMPHOIMIKEHHE.

4. Jloxanu3oBaHHBIE MOJICKYIISIPHBIE OpOuTamu. [ mOpuHbIe OpOUTATNH THOPHIU3AIIHS.

5. Teopusi KpHCTAIIIMYECKOTO MOJIS.

6. Pacmennenne d- u f-ypoBHE# B OJSAX Pa3NTU4HON CHMMETPHU.

5. Xumuueckast CBA3b B KOMIUIEKCHBIX COEIMHEHHSIX Ha OCHOBAaHUHU JIOKATU30BaHHBIX
opOuTanei.

6. ATom Bozopoaa ¢ ToukH 3peHus Teopun bopa.

7. OCHOBHBIE XapaKTEPUCTUKH XUMUUECKOHN CBSI3H.

8. MeTo/1bl uCCIe1I0BaHUsI CTPYKTYPHBIX CBOMCTB MOJIEKYJI U KPUCTAIIMUECKUX COCAMHEHUI.

9.ITosicaute, 9TO COOOI MPEACTABIAIOT KOH(GOPMAIIMKI MOJIEKYI U MIPUBEIUTE IPUMEPHI MOJIEKYIT
¢ KOH(GOPMAIMOHHON H30MepHUeH.

10. KakoBBI OCHOBHBIE COCTABIISIONINE M OCHOBHBIE THITHI MEXKMOJIEKYJISPHBIX B3aUMO/IEHC-
TBUI1?

Bapuanm 3

OnepaTopbl KBAHTOBOW MeXaHUKH. [loCcTynaTel KBAHTOBOW MEXAaHUKH.
TouHO pernraeMbie KBAHTOBO-MEXaHUYECKUE 3a/1a4H.
Bonopononono6uslit aroM. OCHOBBI TEOPUU TPYIIT

VYrnoBoi MoMeHT. [TpubnnkeHHbIE METOIbI KBAHTOBOW MEXaHUKH.
CHexTpsl U AIEKTPOHHBIE 000JIOYKHA aTOMOB.

MO nByxaTOMHBIX 1 MHOTOQTOMHBIX MOJIEKYJI.

MeTo BaJICHTHBIX CBSI3€H JIJIsl ABYXAaTOMHBIX MOJIEKYIL.

DIIEKTPOHHOE CTPOEHUE COTPSKEHHBIX MOJIEKYII.

MeToa KOppeNsSIIIHOHHBIX TUarpamm Y oJIIa.

10 Konnenmus nokanuzoBanueix MO. ['nbpuauzanus.

©CoNoA~WNE

Ilpumepwt 3a0anuit KOHMPOALHBIX pAdOmM

Bapuanm 1

1. KakoBbI OCHOBHBIE THITBI KPUCTAJUIMYECKHUX PEIIETOK?

2. KakoBbI OCHOBHBIE TUIIBI A€(PEKTOB B pealibHbIX KpUCTAILIAX?

3.Chopmynupyiite nmpaBuia [ minecnu- Haiixonsma.

4. Jlns wactun BF3, NH3, IF3, NH;", SeO,, —u3o6pasure cTpykTypHble (HOPMYJIBI, OpEIETHTE
YHCIIO CBA3BIBAIONINX U HETIOJCJICHHBIX 3JIEKTPOHHBIX Map, CTEPUYECKOE YUCIO U TEOMETPHIO
YaCTHII.



5.CTpyKTYyphl BHEIIHETO U MPEABHEIIHETO 3JIEKTPOHHBIX CI0EB aTOMOB 3JIEMEHTOB CIIEAYIOLIHE: 357

3p®3d°4s’; 4s? 4p® 4d°5s’;  55%5p°5d*6s?. HasoBuTe 5TH HIeMEHTSL.

6. ®oToH Y-uznydeHus ¢ sHeprueit 1,024. 10°5B mosker 00pa3zoBaTh Mapy 4YacTHII: JICKTPOH U
no3utpoH. KakoBa macca nmozutrpona?

7. BBIUKMCIUTD SHEPTHUIO U MAcCy, COOTBETCTBYIOIIKE (POTOHY, XapaKTePU3YIOIIEMYCS ATUHOM
BOJIHBI 589 HM.

8. Ilokaxxurte, Kakue OpOMTAIN K KaK y4aCTBYIOT B 0Opa3zoBaHuu cBsizell B coequnennn K(NHs).

Bapuanm 2

1. Kak BbI cunTaere, ClpaBeIjIMBO JIU YTBEPXKJIEHUE: eclid B MoJieKkysie ABn cBs31 nosisipHble, TO
U caMa MoJieKyJia Oynet nossipHoi? OTBET MOATBEPAUTE HA MIPUMEPE CIICTYIOIINX MOJIEKYI:
BeF,, BF3, CH4, NH3, SFs, H,0O, CO, u SO».

. ITo meroy MO cpaBHUTE KPaTHOCTh U SHEPTHIO CBSI3CH B PSIIy YACTHIL: 0,", 0,, O, ng'.

. CpaBHHTE KPaTHOCTb, SHEPTHIO CBA3eil 1 MarHUTHBIE cBoiicTBa yacTui; CO*, CO u CO.

. Onpenenute TeOMETPUIECKOE CTPOCHNE KOMIUIEKCHBIX HOHOB.

. Kakoro tuna rubpuansie opouTanu KoMIuiekcooOpa3zoBaTels y4acTBYIOT B 00pa30BaHUU
cesizeit ¢ mranamu:[Pt(NHs)s]*" -nuamaraurasii; [PACl,]% - nuamaranrasii; [Cu(NHs)s]*':

[AuCly]" - muamarautheni; [NiF4] - mapamarHUTHBIA.

6. Ha ocHOBE Teopuu KPUCTALTUIESCKOTO TOJISI YCTAHOBUTE, OYIyT M THAMarHUTHBIMH HITUA

OB~ W

IapaMarHUTHBIME KOMILICKCBI, B KOTOPBIX JIMTAHIbI CO37ai0T critbHoe moine: [Fe(CN)g]*;
ciaGoe mone: [Cr(H,0)s]%".
7. Kakyro reomerpuieckyro ¢popmy umeet uoH [03?
8. CocraBbTe cxeMy obpasoBanus yacTuil BF4 u NH;" . YkakuTe BaTeHTHOCTb 1 CTETIEHb
OKHCJICHUSI aTOMOB O0pa H a30Ta.

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU Konmpom;noﬁ paﬁombl

Ouenka TpebGoBanus kK 3HAHUAM

OTIIMYHO MPUBEACHb  TIOJHBIE  MpaBUJIbHBIE  PEIIEHUS, OTBETbl I'PaMOTHO
apryMeHTHPOBAHbI

XOpOILIOo JIOTIYIIEHbl HE3HAUYMUTEJIbHBbIE MOTPEIIHOCTH MpPHU OTBETaX Ha BOIMPOCHI,

aprymeHTanus Obuia He HOJTHON

YIOBJIETBOPUTENILHO | B OTBETaX Ha HEKOTOPHIE BOMPOCHI JOMYIIEHbI IpyOble OIMIMOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apTYMEHTUPOBAHA HEIIPABUIILHO

HEY/IOBJIETBOPUTENIBHO | OTBeTHI Ha 50 u Gosee % BOMPOCOB OMIMOOYHBI, OOJIBITMHCTBO BHIBOJOB
HE apryMEHTUPOBaHbI WJIM aPTYMEHTHPOBAHbI HEMPABHIIBHO

Hpumepnbte KOHmMPOJIbHblE 60NPOCHL K IK3AMEHY

1. BapnauvoHHbIl TpUHIME U pemeHne ypasHeHus [lpenunrepa.
2. IlpubnukeHrne He3aBUCUMBIX YaCTHIL.

3. Meroa caMOCOTIacCOBaHHOTO TTOJS.

4. ITpubnuxeHue HeHTPATLHOTO OIS,

5. ATOMHBIE OPOUTAIIN U UX XaPAKTEPUCTUKH.

6. AHTUCUMMETPUYHOCTh 3JICKTPOHHOM BOJIHOBON (DYyHKIIMH.

7. derepmunant Cneittepa.

8. Meron Xaprpu-doka.




9. OrpaHn4eHHBII U HEOTPAHUYCHHBIN METO bl XapTpu-Doka.
10.KBaHTOBOXMMHUYECKAs] TPAKTOBKA pellieHUI ypaBHEHUMN XapTpu-Doxka.

1 125ekTpoHHbIE KOH(UTYpAIIUA AaTOMOB C TOUKH 3PSHUST KBAHTOBOM XUMUHU.

12. Tlpubmmxenue bopua-Onmnenreiimepa.

13. Meton Xaptpu-®doka aJisi MOJIEKYII.

14. TIpuommxenne MO JIKAO. Ypasuenus Pyrana.

15. Orpannuenust Meroga Xaptpu-doka.

16. DnexkTpoHHas KOppeIALUS.

17. MeTo KOHPUTYPAITMOHHOTO B3aUMOICHCTBHUS.

18. Teopema bpuintosna.

19. Teopus BO3MyIIECHUIA.
20. MeTon BaJICHTHBIX CBSI3EH.
21. TouHOCTb y4eTa 3JEKTPOHHON KOPPETSALIHH.
22. Pacuer 3Hepruy JUCCOLMALUU XUMUYECKUX CBSI3EH.
23. Uepapxus METOI0OB KBAHTOBOW XHUMHUH.

24. Hesmriupuyeckast KBAaHTOBAsE XUMUS.

25. Tumnbl aHAMUTHYECKUX OAa3UCHBIX (PYHKIUH.

26. Homenkmarypa 6a3ucHBIX HAOOPOB.

27. MuHUMaIIbHBIN Oa3uCHBIN HAOOP.

28. Pacimpennbie Oa3ucHbIE HAOOPHI.

29. Ionspuzanuonuslie u quddy3Hbie QYHKINU.

30. AtomHbIe Oa3uCHbIE HAOOPBI.

31. bazucusie Habops! [Tormura.
32. Pontb 6a3uCHBIX (QYHKIMI B OIIMCAaHUK CBOMCTB MOJICKYJI.

33. lHonyamnupuueckue metons: MINDO, AM1, PM3.

34. Pa3nenenue G- U mM-3J€KTPOHOB. T-JIEKTPOHHHOE NPUOIMIKEHUE.

35. Meton [Tappusepa-Ilomna-Ilappa.

36. Meton MO Xrokkens. PaciimpenHblil MeTo1 XIOKKes.

37. Pac4yeTsl CBOMCTB MOJIEKYII.
38. TOUHOCTh KBAHTOBOXMMHUUYECKHX PACUETOB XUMUYECKUX CBOMCTB MOJIEKYII.
39. OpbuTtanpHas KapTUHA XUMHUYECKOH CBSI3H.
40. KoHCTpyKTHBHAs U I€CTPYKTUBHAS UHTEp(epeHIus opouTaneii.
41. MonexynsipHble OpOUTAIN U UX CHUMMETPUYHAs KIIacCU(UKAIUS.
42. DnexTpoHHbIe KOH(UTYpAIH IBYXaTOMHBIX MOJEKYIL.
43. Ananus 3aceneHHoctell opouTaneit no Muinukeny. [lonstue o 3apsinax v nmopsjikax cBs3eH.
44. IIpocTpaHCTBEHHOE paclpeAcIeHUE JIEKTPOHHOMN INIOTHOCTH.
45. NedbopmarimoHHas 3JIeKTPOHHAS IJIOTHOCTb.
46. Tononornueckas TeOpusi XUMUUYECKOM CBSI3U.
47.2eKTpOCTaTUYECKHI ACTIEKT ONMMCAaHNs XUMUYeCKOU cBs3u. Teopema I'enpMana-PeitHmaHa.
48. OcoOeHHOCTH pacnpe/ieleHus SJEKTPOHHOH IIOTHOCTH B IByXaTOMHBIX MOJIEKYJIax.
49. Jlokanuzauus U TuOpuau3anus opouTanei.

50.0OpburanbHOE U TONOJIOrMYECKOEe 000CHOBAHNE MOJAETH OTTAJIKUBAHUS 3JIEKTPOHHBIX Map

I'umecnu. CTpoeHHe MHOTOATOMHBIX MOJIEKYI.

51.Crenuduka onrcaHus XUMHYECKON CBSI3U B KOOPIUHAIIMOHHBIX COSTUHEHHSIX.
52.Teopus KpUCTATUIMYECKOTO TOJISL.

53.Teopus Moast JIUTAHOB.

54 . KommuieKkchl CUIIBHOTO U c1aboro nojeil. MarHuTHbIE CBOWCTBAa KOMILIEKCOB.
55.9¢bdexrt Ana-Tennepa.

56. MeTtoibl pacueTa SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOEHCTBUS.

57. OueHka BaH-[€p-BaajJbCOBBIX ATOMHBIX PaJHYCOB.

58. Crienmduyeckre HeBaJICHTHBIE B3aMMOICHCTBHS.

59. BogopoaHasi CBs3b.



60. MoneKkynsapHble KOMITJIEKCHI.

61. KBaHTOBOXMMHYECKOE ONUCAHME XHUMHUYECKHX peakiuid B razoBoi (asze. CBA3p ¢ XUMHUECKOU
TEPMOJMHAMUKON M KWHETHUKOM.

62. IloBepxHOCTh noTeHIMANBHOM 3Hepruu (I1119) xumuueckol peaxkiuu.

63. [IyTh XUMUYECKOW peaKIu, KOOPJMHATA PEAKIIUH.

64. IlepexoqHO€e COCTOSIHUE UM aKTUBUPOBAHHBII KOMILJIEKC.

65. PacdeTr moBEepXHOCTH MOTEHIUAIBHOW SHEPTUH XUMUYECKON PEAKIUU.

66. OcoOble TOYKH PABHOBECHBIX U IEPEXOHBIX COCTOSIHUM.

67. IlpaBuno Byasopnma-Xodhdmana m ero NnpuMEHEHHE JUIsl OLEHKH PEaKIIMOHHOW CIOCOOHOCTH
OPraHUYeCKUX COCIUHECHUM.

68. MeToibl ONMcaHusl XUMHUUECKUX PEaKIHii: TeOprs BO3ZMYIIEHUN, METOJ] KOOPAUHATHI pEeaKlUu, METO]
IpaHUYHBIX MOJICKYJISIPHBIX opOuTaneir Oykyu.

IIpuMepsbI 3K3aMeHALIMOHHBIX OWJIETOB
JK3aMeHAIMOHHBIN omieT Ne 1
[To nucuumnae «KBaHTOBasi XUMHSA»
1. Bapuayuonnuwtii npunyun u peuwienue ypasnenus Illlpeounczepa.
2. MuHuMaNbHbBIN 0a3UCHBIN HA0ODP.
3. IlpaBuno Bynsopna-Xoddmana u ero mpuMeHEHHE IJs OLEHKH PEAaKIIMOHHOM CIIOCOOHOCTH

OPraHUYEeCKUX COCTUHECHUM.

buner paccMOTpeH U yTBep:kJieH Ha 3acelaHuu KadeIpbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

DK3aMeHAIMOHHBIN Omier Ne 2

ITo JUCIHTHUITIIINHE «KOJ’IJ’IOH}]H%\H XUMMUA)

1. IlpubnurxkeHue He3aBUCUMBIX YaCTHII.

2. PacmpeHHble 0a3ucHble HAOOPHI.

3. MeToapl onmMcaHWsT XUMHUYECKUX PEaKIUi: TEOpHs BO3MYIIEHHUI, METOJl KOOPIMHATHI pPEaKIuH,
METO/I IPaHUYHBIX MOJIEKYJISIPHBIX opOuTaneid Oykyu.

butetr paccMoTpeH u yTBEpKIeH Ha 3acenaHnuu Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

Kpurepun ouneHku oTBera Ha IK3aMeHe

4-OanmnpHas 1IKajga [TokazaTenu Kpurepun
(YpoBeHb
OCBOCHMS)
OT1innyHO 1. TMonHota wm3nmokeHus | CTyqeHTOM JaH TIOJHBIM, B JIOTHYECKOM




(TIOBBIIIEHHBIH
YPOBEHD)

Xopomuio
(6a3oBbIi
YPOBEHB)

Y 10BIETBOPUTEID
HO
(moporoBbIit
YPOBEHB)

Heynosnersopure
JTHHO
(YpoBeHb He
chopMUpOBaH)

S

TEOPETHIECKOTO
MaTrepuaa;

[TonHoTa u
MIPaBUILHOCTh
pereHus
MPaKTUYECKOTO
3aJIaHus;
[IpaBUIBLHOCTE W/WIH
apryMEHTUPOBAHHOCT
b W3JIOKEHUS
(TmociienoBaTeIbHOCTD
JIeHCTBUI);
CaMOCTOSITeTbHOCTh
OTBETA;

KynbTypa peun;

U T.J.

MOCJIEIOBATEIbHOCTH Pa3BEPHYTHIM OTBET
Ha IIOCTaBJIEHHBIM  BOIpPOC, TII€ OH
IIPOAEMOHCTPUPOBAT 3HAHMUA IIpeaMeTa B
MOJTHOM 0o0beMe y4yeOHOH Mporpammsl,

JOCTAaTO4YHO FHY6OKO OCMBICIINBACT
AUCHUIIIINHY, CaMOCTOATCIIbHO, n
HNCYCPIIBIBAIOIIC OTBCHACT Ha

JIOTIOJTHUTEIbHBIC ~ BOMPOCHI,  MPUBOJIUT
COOCTBEHHBIC MPUMEPHI MO MPOOJIECMATHKE
IIOCTABJICHHOT'O BOIIPOCA, eI
IPEUIOKCHHBIC MPAKTHYCCKUE 3aJaHus 0e3
OIINOOK.

CrygeHTOM [aH pa3BEpHYTBHIM OTBET Ha
IOCTaBJIEHHBIM  BONPOC, TAE€  CTYACHT
JEMOHCTPUPYET 3HAHUS, TPUOOPETEHHBIC HA
JEKIIMOHHBIX U CEMHHApCKUX 3aHATHAX, a
TaKX€e IMOJYyYECHHBIE IMOCPEICTBOM H3YUYEHHUS
00s13aTeNbHBIX Y4EOHBIX MATEPUAIOB IO
KypCy, [1a€T apryMEHTUPOBAHHBIE OTBETHI,
IPUBOAUT IPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BIIQJICHUE  MOHOJOTHYECKOU
peublO, JIOTHYHOCTh U IOCJIEI0BATEIbHOCTh
orBeta. OHAKO JIOMYCKAeTCsl HETOYHOCTh B
OTBETE. Pemnn MpEAJIOKEHHBIE
MpPaKTUYECKHE 3allaHusi ¢ HEOOIBIIMMHI
HETOYHOCTSAMM.

Crynentom JaH OTBET,
CBUJICTEILCTBYIONIUN B OCHOBHOM O 3HAHUH
MPOLIECCOB n3y4yaemoit JUCIUTLINHEI,
OTJIMYAIOIIUNACS HEIOCTATOYHOW TITyOMHOM
U TOJHOTOM PACKPBITUS TEMBbI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TEOpHH,  ciado
chOpPMUPOBAHHBIMH  HABbIKAMH  aHaIHM3a
SIBJICHUH,  TPOILIECCOB,  HEIOCTATOUYHBIM
YMEHUEM  JaBaTh  apryMEHTHUPOBAHHBIE
OTBETHI i MIPUBOAUTH MIPUMEPBHI,
HEIOCTATOYHO  CBOOOJHBIM  BJIAJACHHUEM
MOHOJIOTHYECKOW pPEYbi0, JIOTUYHOCTBIO M

MOCJIe10BATEIbHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OMMOOK B
coJiepKaHuu OTBETa u peneHnn

MMPaAKTUYCCKUX 3aJIaHuil.

CTyleHTOM J1aH OTBET, KOTOPBIA COJECPKHUT

pan CEpPBE3HBIX HETOYHOCTEH,
OOHapy>KUBAIOIIUKA HE3HAaHHE IPOLIECCOB
H3y4aeMoit MpeAMETHOM obactu,

OTJIMYAIOIIMNCS HETJIyOOKUM PacKpbITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpPHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH
aHalmu3a SIBJIECHUH, MPOLECCOB, HEYMEHHEM
JaBaThb ~ apryMEHTHPOBAHHBIE  OTBETHI,
clabbIM  BJIQJIGHUEM  MOHOJIOTMYECKOH




pedblo,  OTCYTCTBHEM  JIOTHYHOCTH H
IIOCJIEI0BATEIbLHOCTH. BeiBogbI
IIOBEPXHOCTHBI. PenieHne MpakTU4EeCKUX
3aIaHUl HE BBINOJIHEHO. T.e CTyAeHT He
CIOCOOEH OTBETUTH HA BOIPOCHI JaXe IpU
JIOTIOJIHUTEIBHBIX ~ HABOMSIIMX  BOIPOCAX
IIPENnoJaBaTelIs.

9. VYEBHO-METOJIAYECKOE U ”H®OPMAIIMOHHOE OBECITEYEHUE
T CHATITAHBI

9.1. YueOHasi iuTeparypa

a) OCHOBHAS:

1. brnoxunnes A.M. OcHoBBI KBaHTOBOM MexaHUKU. —M.: Hayka, 1976.
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3.Kapanerpsnn M.X. Jlpakun C.H. Ctpoenue BemectBa. -M.: Bricmias mikona, 1977.

4. Kpacnos K.C. Monexynsl 1 xumuueckas cBs3b. —M.: Beicias mkona, 1977.

5. Jlep P., Mapuann A. OpOutanbHas cuMMETpUs B Bonpocax u otBerax. —M.: Mup, 1976.

6. Menemmna A. M. Kypc KBaHTOBO# MeXaHUKH 11 XUMHUKOB.-M.: Beicmas mkosna, 1980.

7. Munkun B.M. , Munses P.M. Hexknaccuueckue CTpyKTypbl OpPraHMYECKHMX COEAMHEHUH. —
Pocros-na-Jlony: PI'Y,1985.

8. Munxkun B.M. , MunsieB P.M., Cumkun b. SI. Teopus crtpoenus monexkyn. —M.: Beicias mkorna,
19709.
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10. ®nappu P. KBanToBas xumus. —-M.: Mup, 1985.

11. Cumxun b.A., Kneuxuit M. E., I'myxoBie M.H. 3amaun mo KBaHTOBOW TEOpUH MOJEKYI. —
Pocros-na-/lony: PI'Y, 1992.

12. Xopman P. CtpoeHne TBepIbIX Tel U MOBEPXHOCTEH: B3IIIAL XMMHKAa — TeopeTuka. —M.: Mup,
1990.

13. Orkunc I1. KBanTsl. CipaBoyHUK KoHIENwiA. —M.: Mup,1997.

0) JOMOJIHUTEIbHAS:

1. A6apenkoB U.B., bparues B.®., Tyny6 A.B. Hagyana kBanToBOM xumuu. —M.: Bricuias mikona,
19809.

2. bmowmendensa JI.A., Kykymkun A.K. Kypc kBaHTOBO# XMMUU U CTpoeHUs] MoJieKyn. —M.: MI'Y,
1980.

3. Baenenue B kBaHTOBYIO XHUMHUI0. —M.: Mup, 1982.

4. Hastsau O.K. KBanroBas xumus. —M.: Beiciras mkomna, 1962.

5. Jmutpues N.C. Monekynbl 6e3 xumudeckux cBsseil. —JI.: Xumus, 1980.

6. Harkuna M.E. OcHOBBI TeOpUHU MOJIEKYIISIpHBIX opOuTtaneit. —M.: Hayka. 1975.

7. 3arpamnuk P., [Tomak P. OcHoBBI kBaHTOBOM Xumuu. —M.: Mup, 1979.

8. Knapk T. KomnsiotepHas xumus. —M.: Mup, 1990.

9. Tennep k., Hexsatan O. OpOuTtansHas Teopusi B KOHTYPHBIX quarpammax. —M.: Mup, 1988.

10. @naiirep Y. Ctpoenue u AuHaMuKa Mosiekyi. —M.: Mup, 1982. T. 1,2.



11. ®nappu P. I'pynmiel cummerpun. Teopust u xumudeckue npuiioxeHus. M.: Mup, 1983.

12. ®yr3unara C. Meto MoneKyIsipHbIX opoutaneid. — M.: Mup, 1983.

13. Xwuracu K., ba6a X., Pem6aym A. KBanToBas opranndeckas xumus. — M.: Mup, 1967.

14. Xprou Jx. Heopranmueckas xumusa. CTpoeHHE BEIIECTBA M PEAKIMOHHAs CIIOCOOHOCTb. — M.:
Xumus, 1987.

9.2. UnTepHeET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

9.3. IIporpamMmmHoe obecrieueHue

Noook~owhE

VYHuBepcuter oOecrniedyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO H  CBOOOIHO
pacIpoCTpaHsIeMOro MporpaMMHOI0 00eCIIeYeHHs, B TOM YUCIIe OT€YECTBEHHOI'O IIPOU3BO/ICTBA.

Kaxnprii oOy4aromuiicss B TeueHHE BCEro Iepuoaa OO0ydeHHs OO0eCledeH HHIUBUAYaTbHBIM
HEOI'PaHMUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM Cpeie YyHUBEpCUTETa
U3 J000W TOUYKHM, B KOTOPOM HMMeeTcs IOCTyNl K MH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu
«VIHTepHeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

VYHuBepcuter oOecreyeH — CIACAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOI'O  IPOTrpaMMHOIO

o0ecreyeHus.
1. JlunensmoHHOE nMporpamMMmHoe obecreueHue, ucnonb3zyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusrii kommuiekc MMUC “Busyanbnas Ctynaust TectupoBanus’™

1.4. Antusupycnoe I10 Eset Nod32

1.5. CmpaBouHo-npaBoBasi cucrema “T'apant”

Hapﬂz[y C TpaAULUOHHBIMHU MU3AAHUAMU CTYACHTBI U COTPYAHUKHU HUMCHOT BO3MOKHOCTbH
MOJI30BATHCS SJICKTPOHHBIMHU MMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Taonuya 9.1.

Ha3Baunue pecypca CcebLika/gocTyn

OnekTpoHHas OubOnuoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTebHBIM pecypcam)

«O06pa3oBaTenbHbI pecypc Poccuny» http://school-collection.edu.ru

denepanbHbIii  00pa30BaTeNbHBIA TOPTAT: yupexaenus, | http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, tectol EID, THA

denepanbHblii  HeHTp HHDOPMAMOHHO-00pa3oBaTebHbIX | hitp://fcior.edu.ru -
pecypcos (PLIMOP)

ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrponnas | http://polpred.com/news
O61OIMOTEeKa TEXHUYECKOTO By3a

U3z narenscTBo «JIaHby. DrekTpoHHO-6nbaHOTeuHas | http://www.studentlibrary.ru -
cucrema

Pycckas BupTyanpHast OnOInoTexa http://rvb.ru —



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/

U3z narenscTBo «JTaHb». DnexkTponHo-6ubaroTeunas | http://e.lanbook.com -
cucrema

Exxenenenpuuk Haykm u  obpasoBanust IOra Poccuwm | http://old.rsue.ru/Academy/Archive
«AKaneMus» s/Index.htm

Hayunas snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -
D1eKTpoHHO-0nOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPAaBOYHAsl CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHDOpMHOY»

NudopmanmonHo-mpaBoBas cucrema «I apanm» CereBas Bepcusi, JOCTyITHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOM
cetu Unrl'y

DJ1eKTpOHHO-0MOIMoTeuHast cucteMa «HOpaiT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

TpeOGoBanusi K ayJUTOPHH IS JICKIIMOHHBIX W MPAKTUYCCKUX 3aHATHI: OCCIIyMHAsl CBETIAS
ayIuTOpUs Ha 25 MOCaJI0YHBIX MECT C IOCKOM.

TpeOoBanusl K ayAUTOpHH JUIS JaOOPAaTOPHBIX 3aHATHMN: jabopatopus 60-70 M? ¢ BBITSDKKOIA,
OoOLIMM U MECTHBIM (HaJ LIECThI0 pabOYMMH CTOJAMH) OCBELIEHUEM, KaHalIu3alueil (XonomHas u
ropsiyast Boja).

TpeboBanus K crienUATM3UPOBAHHOMY OOOPYAOBAHHUIO: BBITSXKHOM MIKAa), XUMUYECKH CTOHKAs
pPaKkoOBHHA, IIECTh JAaOOPATOPHBIX CTOJIOB CO CTOMKHM IIOKPBITMEM, OJMH CTOJI IPENOoJaBaTelis,
JBEHAAIATh Ja0OPaTOPHBIX CTYJIHEB, I0CKA, TEXHUYECKHE U AHATUTUYECKUE BECHI.

Teoperuyeckuii Kype:

Jlexuuu, npeseHTanun

KoHTpoJbHBIE TECTHI.

Cnucku BOIIPOCOB 1Sl IPOBEACHUSI KOJUIOKBHYMOB.
Tabmuiipl.

BapuanTsl 3a1aHuit 17151 KOHTPOJIBHBIX paboT.
BapuanTsl 3agaHuil 115 caMOCTOATEIbHOU paboThlI.

ok wdE

11. METOAUYECKHUE YKA3AHUS U151 OBYUAIOIUXCSI IO OCBOEHUIO
TUCIATITAHBI

Jucnnmummaa «KBaHTOBass XMMHs» HarpaBiieHa Ha ¢opmupoBanne komrereHmmid: YK-3, OITK-6,
[1K-3.

[TpomexyTouHas aTTecTalus MPEANOIaraeT K3aMeH.

[Tpuctynas K H3y4yeHHIO IUCLMIUIMHBI, HEOOXOAMMO B TEPBYIO OUYEpeb O3HAKOMHUTHCA C
coJiep;kaHueM paboueit mporpammsl gucuuminHel (PIT).

Jlexuuy UMEIOT LIEbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUI.

[Ipu usyyenun u npopaboTKe TEOPETUUECKOI0 MaTeprana HEeoOX0IUMO:
- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATUU MaTepual U JOMOJHUTH €ro C Y4eTOM
PEKOMEHIOBAHHOM MO TAHHOW TeMe JIMTEPaTyphl;
- MpU CaMOCTOSITEIBHOM HW3YYEHHHM TEOPETUYECKOW TEMbl CleJaTb KOHCIEKT, WCIONb3Ys
pekoMeHmoBanuble B PIIJI  nuTeparypHble  MCTOYHMKH W pecypchl  MH(POPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHeT


http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

- MpU TOJATOTOBKE K MPOMEXKYTOYHOH aTrTecTaluy MO MOJYJIO0 HCIOJIb30BaTh MarepHaibl (oHJa
OLICHOYHBIX CPENICTB.

[TpakTHyeckue 3aHATUS MPOBOJATCS C LETbI0 YITYyOJICHUS W 3aKperieHUs] 3HAHUMU, MMOJYYEeHHBIX
Ha JICKIMSIX U B MPOIECCE CaMOCTOSTEIBHON PabOThl HaJl HOPMATUBHBIMY JIOKYMEHTaMH, Y4eOHOH U
HAay4YHOU JIUTEPaTypOu.

[Ipu moAroToBKE K MPAaKTUUECKOMY 3aHSITHIO HEOOXOIMMO:
- U3Y4HTb, TOBTOPUTH TEOPETUUYECKUI MaTepHall IO 3a/1aHHON TeMe;
- TIPY BBITIOJIHEHUH JIOMAITHUX PACUETHBIX 33JJaHU, U3YUUTh, IOBTOPUTH TUIIOBBIC 3aaHUS,
BBITOJIHSIEMbIE B Ay TUTOPUU.

Pexomenaanum mo padore ¢ HAy4YHO! U Y4eOHOI JTUTEpPaTypoOi

PaboTa ¢ yueOHOW 1 HAyYHOU JTUTEPATYPOH SBJISETCS TIIaBHON (POPMON CaMOCTOSITEIIBHON
paboThl 1 HEOOXOAMMA TIPH TOJATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATUSAX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3adeTy. OHa BKIIOYaeT MPOpabOTKY JIEKIIMOHHOTO MarepHhaia —
M3y4eHUE PEKOMEH/IOBAHHBIX UCTOYHHKOB M JIUTEPATYPHI MO TeMaTuke Jekuuii.  KoHCmekT jekiuu
TOJKeH —cojiepaTh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIPOCOB JIEKIUH, MPEIJI0KEHHBIX
npenojaBaresieM cxeM (IpU UX JIEMOHCTpAIlMU), OCHOBHBIX MCTOYHUKOB M JIUTEPATYPhl 1O TEMaM,
BBIBOJIBI MO KaxxaoMy Borpocy. KoHcrekT nonmxkeH OBbITh BBIOJHEH B OTIEIbHON TETpaiu IO
npeamety. OH J0JKeH OBbITh aKKypaTHBIM, XOPOILIO YUTAEMbIM, HE COJEPkKaTh HE OTHOCAIIYIOCS K
TeMe UH(POPMAIUIO WIH PUCYHKHU.

KoHcniekTsl HayqHOM TUTEpaTyphl MPU CAMOCTOSITEIIBHON MOATOTOBKE K 3aHATUSIM JIOJKHBI
OBITH BBITIOJHEHBI TAKXKE aKKYpaTHO, COAEpPXaTh OTBEThI HA KaXK[bIi IMOCTABIEHHBIM B TE€ME BOIPOC,
UMETh CCBUIKY Ha MCTOYHHK WH(GOpMAIMK C 00sS3aTelNbHBIM YKa3aHHEM aBTOpa, Ha3BaHUS M TOja
U3JIaHUS WCIIOJIb3yeMOM Hay4dHOW nuTepaTypbl. KOHCIIEKT MOXKET OBITh OMOPHBIM (COAEPKATh JIUIIL
OCHOBHBI€ KJTFOUEBBIC TTO3ULIUN), HO TIPU TOM IO3BOJIAIOIINM JAaTh MOJIHBINA OTBET MO BOIIPOCY, MOKET
ObITH TOJIPOOHBIM. OOBEM KOHCIIEKTA OIPeAeseTCs] CaMUM 00 y4arOIIUMCH.
B npouiecce paboTsl ¢ yueOHOM U Hay4yHOU JTUTEPaTypOil 00YUarOIIUNCS MOKET:
- JIeTaTh 3alKCU MO XOJAy YTEHHs B BHJIE€ MPOCTOTO MU Pa3BepHYTOro IjIaHa (co3/aBaTh NEpeyeHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOUYHHUKE);
- COCTaBJATh TE3UCHI (IIUTHPOBAHHE HambOOJee BaKHBIX MECT CTaThbH WJIM MOHOTpaduu, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOITPOCOB pabOTHI);
- C03/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIC TE3UCHI).



Pabouas mnporpamma gucuumiuHel «KBaHTOBasi XUMHS» COCTaBJI€Ha B COOTBETCTBHUH C
tpeboBanusimu O@I'OC BO no cnemmansaoctu 04.05.01. «@yHaamMeHTanbHas U MPUKIAAHAS XUMUS,
YTBEP)KJICHHOTO MpHKa3oM MwuHuctepcTBa oOpazoBanus M Hayku Poccuiickorr ®@enepamuu ot 13
utons 2017 r. Ne 652

[Iporpammy cocraBmiia: K.T.H., mpodeccop kadeapbl xumuu Apdakona P.JI.

Pabouas mporpamma onobpeHa Ha 3acenaHud KadeApbl XUMUU

ITporokon 3acemanus Ne 10 oT « 20 » HIHA 2023 1.

Pabouas nporpamma o/100peHa y4€0HO-METOIUYECKUM COBETOM XUMUKO-

ouosiornyeckoro  dhaxkyiaprera

ITporokon 3acemanus Ne 10 OT « 26 » HUIOHA 2023 1.

[Iporpamma paccMOTpeHa Ha 3aceJaHuU Y Ye0HO-METOAMYECKOTO COBETa YHUBEPCUTETA

[Tporoxon 3acemanust Ne 10 OT « 28 » WIOHA 2023 r.




CBeleHns 0 nepeyTBep:KIeHUN MPOrPAMMbI HA 0YepPeIHOH Y4eOHBbI roJl U perucTpaunu
H3MEeHEeHN

YyeOHbIil Pemenue Buecennble n3MeHeHus Iloanucek 3as.

roJ Kadeapsl kadeapoi
(Ne mportoxkoma, gara)




