


1. EJIX OCBOEHUA JNCHUITVINHBI

]_Ie.]'lﬂMI/l OCBOCHHUA NTUCHHUITJIHHDbI «KBaHTOBASI XMMHSA» ABJIAIOTCA:

- (opmupoBaHHe OCHOB COBPEMEHHOH TEOPETHUYECKON XMMHU, O3HAKOMJICHHE C KBAHTOBO-
MEXAHHUYECKUMH METOIAMH OIMCAHHMS XMMHUYECKMX CHUCTeM (arOMOB, MOJIEKYJ, KPHCTaJJIOB) H
peaKkLui.

- W3yYE€HHUE CTYIEHTaMHU OCHOB KBAHTOBOW MEXAaHUKH B MPWIOKEHUH K PELICHUIO
XUMUYECKHUX 3a71a4, a TAKXKe TEOPETUYECKUX U PacUETHBIX METOAOB KBAHTOBOW XUMHH. OCHOBHOE
BHUMaHUE YIEIIeTCs HE MaTeMaTUYeCcKOMY ammapary, a paciugpoBke (PU3NYECKOTr0 CMbBICIA
MOHATUM KBAHTOBOM MEXAHUKU M KBAHTOBOW XMUMHUM U NPAKTUYECKOMY OBJIAJICHUK) PaCYETHBIMHU
METOAaMU KBAHTOBON XUMUHU.

dopmupyembie TUCLMITIMHON 3HAHUS U YMEHHsI TOTOBST BBIMYCKHHKA AaHHOIH 00pa3oBaTeNbHON

IPOrPaMMBbI K BBIITOJHEHHUIO CIEAYIOMUX 0000IEHHbIX TPYIOBbIX (PYHKLHH (TPYAOBBIX (PYHKIIHI):

Tabauua 1.1.

Koa n O0600meHHbIEe TPYAOBBIE (PYHKIHH TpynoBbie pyHKIHH
HaumeHnoBaHu| Kog HaumenoBanue Ypose HaumenoBanue Kox [YpoBenn
e Hb (moaypos
npodeccuona KBaJIH €Hb)
JIbHOTO (puxary KBaJH{(
CTaHAapTa HH HKANHH

01.001 Ilexa- B Ilexarormueckas aesaTeaIb- 5-6 | Ilemaroruueckas B/03.6 6
ror (megaro- HOCTb TI0 MPOCKTHPOBAHHIO JEATENBHOCTD 10
rHYecKas U peaM3alii OCHOBHBIX peaM3aLMHU POTPAMM
AEATENbHOCTh 00111c00pa30BaTEIBHBIX OCHOBHOTO U CPCIHETO
B JO0LLUKOJIb- mpoTpaMm o0rero oopazoBaHus
HOM, HAYAJIb-
HOM 001IEeM,
OCHOBHOM
o0mem,
cpexHeM 00-
wem o0paso-
BaHuu) (BoC-
MHTATEJIb,
Y4HTeJIb)




26.003 A | YopasneHue ctaausiMu 7 | IlpoexktupoBanue 0cobo
«CHCIII/IaJ'II/lCT pa6OT O MPOCKTUPOBAHUIO CIIOKHBIX I/IS,Z[CHHI;'I u3
M0 MpOEKTH- H3ACITIH 13 HAHOCTPYKTYPHPOBAHHBIX
BAHHU HAHOCTPYKTYPHPOBAHHBIX
poBa 50 PYKTYPHP KOMIO3HUIIUOHHBIX C/03.7 7
H3AeJIHI 13 KOMITO3HUIIHOHHBIX
HAHOCTPYKTY MaTepUaIoB MaTepHaJIoB
PHPOBAHHBIX
KOMIIO3HIIHOH
HbIX MATEpPH-
aJI0B»
40.011 IIpoBeneHue Hay4HO- [IpoBeneHnE MAaTEHTHBIX B/01.6 6
B | uccnemoBatenbckux u 6 i
«CrienmanucT A HCCIIECA0BAHUN H
OTIBITHO-KOHCTPYKTOPCKUX ompeaeeH e
0 HAYYHOA paspaboTok mpu
XapPaKTECPUCTUK
HCCIICI0BATCIH HCCCOBAHIH
CaMOCTOSITCTIBHBIX TEM npoAyKuH (yerryr)
CKUM H ITposeaenue padbot mo B/02.6 6
00paboTKe 1 aHATU3Y
OTIBITHOA .
HAYYHO-TEXHHICCKOH
KOHCTPYKTOP] uapopmanum u
KM PE3yIBTAaTOB
HCCIIEJOBAHUMI
pazpaboTram) _
PyxoBoacTso rpynmnoi B/06.6 6
PabOTHHKOB TpH
HCCIICJOBAHUT
CaMOCTOSITCTIBHBIX TEM
26.013 A Kontposs xauectsa ceippst|  A/01.6 6
DS — KonTposb kadecTBa XUMH- 6
o KOI;T oro MeCcKo M GHOTEXHOIOTH- 1 MaTepHaios B OpraHu-
Ka'-le(‘,TBI:l 610 FMECKOM MPOAYKIIUH HA BCEX 3aluM 110 NPOU3BOACTBY
BTanax MpoU3BOICTBEHHOTO Ouomnpemnaparos A1 pac-
TEXHOJIOTHYECK pomecca
TCHHCBOJCTB
0ro Mpou3BOA- P CHHCEO/CTEA
CTBa npenapa-
TOB JAJIsI pacTe-
HHEBOJCTBA»

2. MECTO JUCIMIUVINHBI B CTPYKTYPE OIIOII BO

HucuurnnnHa «KBaHTOBasi xumusi» uszydaercss B 4 cemectpe, B yactd, (popmupyemoii
y4aCTHMKaMU OOpa3oBaTebHbIX OTHOLIeHUH bioka 1 u mpezncraBisier cOOOW TEOPETHYECKYIO
OCHOBY [JIsl M3YYEHHUS TOCIEAYIOUINX KYPCOB XUMHYECKOro mpoduiis — (PpU3NYECKON XUMUH,

KOJTJTOPII[HOﬁ XUMHU, XHUMHUYECKOUN TCXHOJIOTHUH, (1)I/ISI/IKO-XI/IMI/ILIeCKI/IX METOOOB UCCJICIOBAHMUA.



Tadauua 2.1.

Ces3b AUCHUILTHHBI «KBaHTOBast xXMMHuS» € NpeAmeCTBY OIMUMH JUCHUIIJIMHAMHA H CPOKH
HX U3YyYICHUSA

Kon JHuCHUNINHDBI, IPeAlecTBYIOMNEe JUCUHIIIHHE Cemectp
aucuuniuHbl  |[«KBaHTOBasi XuMus»
b1.0.12 MaremaTuka 1-4
b1.0.13 Ddusuka 1-4
b1.B.10 HNndpopmatika 2
b1.0.04 Heopranuveckas xumus 1,2
Tabmuua 2.2.

Cea3b AUCHHUIIJIHHbI «KBanToBasi Xumus» ¢ NoCJCAYHIIUMHA JTUCHUIITHHAMHA H CPOKH HX

H3Yy4YeHHUsI
Kon JAMCUMILINHBI, CJIeAyIoIIHe 32 AMCUHILTHHON Cemectp
AUCHHILTHHBI «KBaHTOBasi XMMHS»
b1.0.18 Crtpoenue BelecTBa 5
b1.0.05 Opranuueckast XUMHS 5,6
b1.0.06 Duznuueckas XUMHs 5,6
b1.0.17 Du3uUeCKre METOABI UCCIIEOBAHUS 8
b1.B./IB.02.02 |Teopetnueckue OCHOBbI HEOPTAaHUUECKON XUMHUU 9

B pe3yabTare ocBOeHHSsI JHCHUIIHHBI 00YYAIOLIUICS 10JIKEeH:

e 3HaTh:

pOJIb KBAHTOBOHM XMMHH KakK TEOPETHYECKOro (PyHIAMEHTa COBPEMEHHOW XUMHUM,

0 KBAaHTOBOH XMMHH KaK paszene GU3MIecKoil XMMUHU U €€ POJIU B COBPEMEHHON — XMMHUM;

BO3MOKHOCTH NIPUMEHEHHS] OCHOB KBAHTOBON MEXAHUKU K PELICHUIO XUMUYECKUX 3a7ad,;

O rPaHULIAX MPUMEHUMOCTHU 3aKOHOB U TEOPUI KBAHTOBOM MEXaHUKU U KBAHTOBON XMMMUH,

IMPUHLIUIBI UCIIONBb30BAHMS TEOPETUYECKUX U PACYETHBIX METO0B KBAHTOBOM XUMUM IS
peLIeHUs Pa3IMYHBIX MPAKTUYECKUX 3a]a4.

e YMeThb:

- IIPOIEMOHCTPUPOBATH CBSI3b (PYHIAMEHTAIBHBIX SKCIIEPUMEHTOB C TEOPUEH KBAHTOBOM
MEXaHUKH C TOMOULIBI0 NU3BECTHBIX MATEMATUYECKUX METOAOB, PEIIaTh 3a0a41 MO JaHHON



TUCLIUTIIINHE,
CaMOCTOSITENIbHO (POPMYJIUPOBATH 3a71a4y (PU3HKO-XUMHUECKOTO UCCIEAOBAHUA XUMHU-
YECKUX CHUCTEM;

MOJIB3YSICh MOJYYEHHbIMU 3HAHUSIMH, YMETh BHIOUPATh ONTUMAJIbHbIE TyTH U METOABI
peLIeHUs] TOCTABJICHHBIX 3a71a4,

MPOBOANTH (PU3UKO-XUMUYECKHE UCCIIEIOBAHUS CUCTEM U MTPOLIECCOB C UCIOJIb30BAHUEM
COBpeMeHHbIX MeTon10B DXMA,;

NPOBOAUTDH (PU3UKO-XUMHUECKUE PACUETBHI,
MOJIb30BATLCS CIIPABOYHOMN JIUTEPATYPOU;

rpaduuecku 0ToOpakaTh MOJy4YEeHHBIE 3AaBUCUMOCTH;

AHATIU3UPOBATh U O6CY}KI[aTb PE3YIbTAThI (I)I/ISI/IKO-XI/IMI/I"IGCKI/IX PICCJIGI[OBaHI/IfI;

BECTH HAYUHYIO OUCKYCCHIO.

Baanern:

OCHOBAaMH pPAaCYCTHBIX METOJOB KBAHTOBOM XUMHU.

MIPOCTPAHCTBEHHBIM MBIIILJIEHUEM;
OCHOBHBIMH MOHSITHSIMH XUMUH,
HaBBIKAMH TIOUCKA 1 00pabOTKKU HHPOPMALIUH.

3. KOMIIETEHIIMHU OBYUYAIOIIETIOCsl, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA TNCHUILINHBI

[Iponiecc w3yueHHWs AWCLMILIMHBI HAmpaBieH Ha (HOPMHUPOBAHHE 3JEMEHTOB CIEAYIOLINX

komnereHuuii B coorsercTBuu ¢ ®I'OC BO no naHHOMY HanpaBieHHIO:

Tabauuya 3.1.
Kon HaumenoBanmue HNuauxarop B pesyabTare ocBoeHus
KOMIIETEHL KOMIIETeHLIHH AOCTHIKEHHS AUCUHILTHHBI 00YYar0 LM Cst
HH KOMIETEeHIHH JAOJIKEH
Yuueepcanvnvie komnemenyuu (YK) u unouxamopul ux oocmudicenus
YK-3 Cnoco0eH opranuso- YK-3.1. Tlonmmaer | 3Hate — Meroauku (opmupoBa-
BbIBATb H PYKOBOAUTH | dPEKTUBHOCTE  HC- | HHS KOMAHI;, METOABI pa3paboTKu
paboToii KOMaHAbI, BbI- | MIOJIB30BAHMS CTPAaTe- | KOMAaHAHOW cTpateruu U d¢dek-
padaTbIBast KOMAaHA- TUA  COTPYAHHUYCCTBA | THBHOTO PYKOBOJACTBA KOJUICK-
HYI0 CTPATeruo A TSt JOCTIDKCHHS | THBAMH, OCHOBHBIC TCOPHH JTH-
AOCTHIKEHHS MOCTAB- MOCTABJICHHOM  WLENH, | ACPCTBA U CTHIIH PYKOBOJCTBA.
JIeHHOI uesn OTPEACTIACT CBOKIO | ¥YMerb — pa3pabaTeiBaTh KOMaHA-
POJIb B KOMAHIC HYIO CTpareruio; (hopMyaupoBaTh
YK-3.2. IMonmmaer | 3amaum wieHaM KOMAaHIBI IS
OCOOCHHOCTH TIOBEAC- | JOCTIDKCHMS MMOCTABJICHHOHN LCITH,
HUS BBIICJICHHBIX | IPUMCHATE (P GHCKTUBHBIC CTHIH
Ipymm  JEOACH, C | PYKOBOACTBA KOMAHIOH.
KoTOpbiMu  pabotacT | Bnmagern: — yMeHHeM aHaIHM3M-
/B3aMOICHCTBYCT, poBaTh, MPOCKTHPOBATH MU Opra-
VIUTHIBACT UX B CBOCH | HH30BBIBATH KOMMYHHKAIIHH B
JCATCIPHOCTH (BBHIOOP | KOMAaHAC IS JOCTIDKCHHS TIOC-
KaTeropuu Tpyon | TaBACHHOM  LEJIH;  METOAAMH
JFOACH OCYLICCTBISCT- | OPraHM3ALMH U YIIPABICHHUS KOJI-
¢ 00pa30BaTCIbHON | JICKTHBOM.
opraHuzalnyecy B 3aBU-
CHUMOCTH OT LeaeH




MOATOTOBKA —  TIO
BO3PACTHBIM  OCOOCH-
HOCTSIM, TI0 J3THHYCC-
KOMY HJIH PCIUTHO3-
HOMY TPH3HAKY, COLIH-
AIbHO HC3AIMUIICHHBIC
CIIOM  HACCICHUS U
T.IL.)

YK-3.3. Ilpornozu-
PYET pe3ynbTaThl (1oc-
JCICTBLN) JTUIHBIX
ACUCTBUM W IUIAHH-
pPyeT MOCICIOBATEIIb-
HOCTh  LIArOB  JJIS
JOCTIKCHHUS
3aJaHHOTO PE3yIbTaTa
YK-3.4. O¢dexrusHo
B3aUMOJICHCTBYET c
JPYTHMH  WICHAMU KO-
MaHJBI, B T.4. YIaCTBYCT
B oOmeHe wuH(pOpPMA-
OUCH, 3HAHHSI-MH |
OTIBITOM, M MPE3CHTALINN
PE3yIBTATOB paboThl

KOMAaH b
Obuwienpogeccuonanvuvie (OIIK) komnemenyuu u UHOUKAMOPHL UX OOCMUNCCHUS
OIIK-6 Crnocoben OIIK-6.1. Tlpeacrasns- | 3narsh: OCHOBHBIC npaBHIa
MPENCTaBIIATh CT PC3yIbTAThL pa6OTbI B | MPCACTaBJICHUS
Pe3yJIbTAThI BUAEC OTYETA IO CTAH- | SKCIICPUMEHTAIBHOTO MaTepuana
npodeCcCHOHATBHOI JaptHOH (opme HA pyc- | YMeTh: MPCACTaBIATh MOTyUCHHBIC
NeSTEIbHOCTH g | CKOM $3bIKE PE3YIIBTATH B BUAC OTUCTOB

OIIK-6.2  Tlpeacras- | BnageTs: HaBbIKaMU BBICTYIUICHUI
aser uHoOpMaLMIO XM- | ¢ JOKIAZOM 1o pabore ¢
MHYECKOTO COACPIKAHMS | MCTIOJIb30BAHUEM

YCTHOHN U MUCbMEHHOU
(dbopme B COOTBETCTBUU

Y HOpMaMu | ¢ yuetom TpeGoBanmii | MPE3CHTAMOHHOTO MAaTEPHATA
ITpaBUJIaMH, Hubnuorpadudaeckoit

MPUHSTHIMA B | KyIbTYpHI

npodeccrnoHaIbHOM OIIK-6.3 TotoBuT

coo01ecTBe OPE3CHTALMIO TI0 TEME

paboThl U MPEACTABIIACT
€¢ Ha PYCCKOM H
AHTTMMCKOM SI3BIKAX

OIIK-6.4 Ilpencrasuser
pe3yabpTaTel  PaboOTHl B
BUAC HAy4dyHOH myOmm-
KaIMM TE3UCHI JOKNIAJA,
craths, 0030p) Ha
PYCCKOM M aHITIUUCKOM

SA3BIKAX
IIpogpeccuonanvnwie (IIK) komnemeHyuu u UHOUKAMOPHL UX OOCHUNCEHUS
IIK-3 Crnocoben oxasbiBarh | IIK-3.1 Brnagcer HaBbi- | 3HaTh:  MCTOABI BCIACHHSA KOHC-
MH(OPMALOHHY IO KaMH TOHCKA HEOOXO- | TPYKTOPCKHX paboT H  TCXHO-
TIOAIEPIKKY JUMOH MH(pOpMALMK B | JOTHYSCKHX UCTIBITAHUH
CTIEIHAICTaM, npoeCCHOHATBHBIX ¥Ymers:  okaseiBarh  uH(pOpMa-
OCYLLIECTBIIO LM 0a3ax gaHHBIX (B T.4. | IMOHHYIO NOAJCPIKKY CICLIUATH-

MTATCHTHBIX) cTaM, OCVIICCTBISIOIINM HAyYHO-




HAy4YHO- IIK-3.2. CocraBnseT | KOHCTPYKTOPCKUE padoThI u

KOHCTPYKTOPCKHE 0030p  JAHMTEPATYPHBIX | TCXHOIOTHYCCKHUEC UCTIBITAHHS

paboTh u | mcTounnkoB mo 3amaH- | Bragerh: 3HaHMAMH 1O BHIAM

TEXHOIOIHUCCKYE HOM Teme, OOPMILIET | KOHCTPYKTOPCKHX paboT ©u  Tex-

MCTIbITAHILS OTHETHI O BEIMOTHCHHOM | HOJOMMMECKHX  MCMBITAHMA B
pabote mo 3agaHHOM | BRIOpaHHOU oOmacTH mpodeccuu
dhopme

4. OFBEM JJUCHUIINHBI U BUJIbl YYEBHOMN PABOTHI

Ta6auna 4.1.
O0beM AMCUMIUIHHBI M BUABI Y4eOHOH padoThl
Bupa yueOHoii padoThl Bcero 4
4acoB cemecTp
OO0wast TPyA0EMKOCTb TUCLUTITAHbBI 180 180
AyIuTOpHBIE 3aHATUSA 68 68
Jlexunu 34 34
IIpakTuyeckue 3aHATHS 34 34
Camocrositesnbras padora crynentoB (CPC) 85 85
Kontpomnb 27 27

5. COAEP)KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JIEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJIUYECTBA
AKAJEMHUYECKUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHATHUN

5.1. CTpykKTypa H coaep’kaHHe AUCHHIIHHBI

OO1ast Tpy10eMKOCTh JUCLUITJIMHBI COCTABIISET 5 3aUeTHBIX eauHuL, 180 4acos.

Taéauua S.1.
Ne Paznen nHCHHUIIMHDI Bunbi yue6Hoi pa6oTsl u popmbl
/o KOHTPOJIA
o Jex- | Ilpaxt. | Camoc- | @opmbl

g = o nuu 3aHAT. | TOSITEe- | KOHTPOJIS

g o § JIbHAsI

[ ]

3 T8 pabora
1. CraHoBieHMe KBaHTOBOH | 4 1,2 2 2 15 Tectup.




MECXaHUKH U €€ OCHOBHBIC
TTOJIOXKCHUA.

2 KBanroBo-mexanuueckoe | 4 3-5 8 8 16 Ompoc
ONMCAaHUE OAHOBJIEKTPOH-
HBIX aTOMOB.

3 KBanroBo-mexanuueckoe | 4 6-10 8 8 18 Konnoxs.
ONuCaHue MHOT'O3JIEKT-
POHHBIX aTOMOB.

4 KBanToBasi Teopust obOpa- | 4 11- 8 8 18 Omnpoc
30BaHUs XUMUYECKOU 14
CBS3U U XUMHYECKHUX
peaKLui.

5 KBanroBo-mexanuueckoe | 4 15- 8 8 18 Ompoc
OnUCaHue Pa3IMYHbBIX 18

MOJICKYJSIPHBIX U KPUC-
TAJJIMICCKHUX CHUCTCM.

Hroro: 34 34 85

5.2. Conep:xkanne nucuuniuabl «KBaHTOBasS XUMHUS»

IIpenmer kBaHTOBOW MexaHukU. (OCHOBHBIE OTambl Pa3BUTHS KBAHTOBOW  TEOPHM.
MaremaTtnueckuii annapat KBaHTOBOH MexaHukH. OmepaTopsbl, UX CBOHCTBAa. DPMUTOBBI ONEPATOPHI,
uX COOCTBEHHbIE 3HA4YEHUS 1 COOCTBEHHbIE YHKIMHU. BhIposkaeHue.

IToctynate! kBaHTOBOW MexaHUKH. BonHOBbIe (pyHKLNK, UX cBOHCcTBAa. HOpMHPOBKA BOJTHOBBIX
¢byHkumii. BeposTHOCTb pe3ynbTaTOB H3MepeHHs (PHU3MYECKUX BEJIWYMH, CpPEAHHE 3HAYEHUS
HaOmonaembIxX. [1IOTHOCTD BEPOSTHOCTH HAXOXKIEHHS YACTULL B AJIEMEHTEe 00beMa MPOCTPAHCTBA.

IIpyHUMI COOTBETCTBMSI U OIEpaTopbl KBaHTOBON MexaHuku. Omeparop I'amunbToHa.
CootHotenne HeonpenenenHocrell ['eiisenOepra. CucreMbl TOKIECTBEHHBIX 4YacTull. DepMHOHBI U
0030HBI. AHTUCHMMETPHsS  BOJHOBOH (DYHKUUM JUII  CHUCTEMBI  BJIEKTPOHOB.  [IpmHIun
nononHuteabHocTn bopa. Teopema Dpendecra.

VYpasuenue Ilpeaunrepa. TouHO pelaeMble 3a7auyd KBAHTOBOM MeXaHUKU. MonesbHbIe
3a7a4d O MpPsIMOYTOJIBHOM SIIMKE U rapMoHMuYeckoM ocuuiuiaTtope. JKectkuii poratop. Ilonsatue o
TYHHEIBbHOM 3¢ dexre. Monens cBobonHoro snexkrpona. Teopema ['umbbepra.

Pemenne ypasuenus Ilpenunrepa s BoRopoaonogoOHOro aromMa. ATOMHbIE OpOHMTaN, UX
paauaibHbIe U YIJIOBbIE KOMIOHEHTHI. KBaHTOBBIE uncna, ux ¢gusnueckuil cmbici. Teopus MOMeHTa
umnyibca. CIuH: onepaTopbl, COOCTBEHHbIE 3Ha4YeHUs, coOcTBeHHble (yHKumu. [IpaBuina cioxeHus
MOMEHTOB UMmyJibca. CruH-opOUTaIbHOE B3aUMOMIEHCTBHE.

[TpubnukeHHbIE METOMBI PELIeHNS] KBAHTOBOMEXaHMYECKUX 3a1ad. Teopust BO3MYyILIEHHH AJIs
CTallMOHAPHBIX COCTOSIHUI B OTCYTCTBHME BBIPOXKIEHUs OHEPreTUYEeCKUX YpoBHEHW. Bapuanmonnas

TeopeMa U JINHEWHbIN U HEJTMHENHBIN BapUaLlMOHHbBIE METOBL.



MHorosnekTpoHHelii  atoM. KBaHTOBbIE 4YHCIa MHOIO3JIEKTPOHHOrO atoMa. Tepmbl
MHOTO3JIeKTpoHHOTO aroma. [1paBuna Xyunaa. L,S-cBsse. [IpaBuna u opburtanu Cisrepa-3eHepa.

Ilepexonpl MOA BIMSHUEM 3JIEKTPOMArHUTHOTO mu3iaydeHus. [Ipasuna otbopa, ko3hHureHTs!
Oiinmreiina. Bausaue BHewmHero nons. D¢ dexto! [lTapka, 3eemana u Ilamena-baxka.

KBanToBas xumust. Monekynsipaoe ypaBHenue Illpenunrepa. Annabarndeckoe mpuOIKeHe.
ITpubnmxenne bopha-Omnnenreiimepa. Bpaimenue cucremsl simep Kak LENOro W kojebaHus siep.
DJEeKTPOHHOE BOJHOBOE ypaBHEHHE. DJEKTPOHHAs IUIOTHOCTh U €€ W3MEHEHHsI NpH 00pa3OBaHUH
xumuueckux coenunenuil. [loaxon beitnepa.

Meronbtl Xaptpu u Xaprpu-Poka. Camocornacoannoe nose (CCII). Ypasuenus merona X®P.
IIpencrasnenne MO B Bune JIKAO. Ypasnenus Xaptpu-Poka-Pyraana. basucuele pynkuun Cistepa
u I'aycca.

Knaccupukauusa cocrosunit 1 MO mno cummerpun. Pacuerbl ABYXaTOMHBIX MOJIEKYII
KoppensaunonHbsle quarpaMMbl IByXaTOMHBIX MosieKyJl. MO 1ByXaTOMHBIX TOMO- M T€TepOsIEPHBIX
monekya. (Hez, Liz2, Bez, B2, Ca, N2, Oz, F2, CO, HF, LiF).

MO manbix MHOTOaTOMHBIX MOJiekys (BeHz, BHs, BF3, NH3, H2O, CH4, C2H4, NO2).

DneMeHThl U oneparuu cumMmerpun. Todeunsle rpynmnbl. TaOnuisl xapakrepos. Pasznoxenue
NPUBOUMBIX NpencTaBieHuil. OnepaTop MpOeKTUPOBAHUS.

KavecTBeHHBIH MOAXOJ K aHAJIM3Y I'€OMETPUUECKHX KOH(PUIypaluil pa3iudHbIX COCTOSHUI
mosiekys. Koppensunonueie auarpammbl  Yonma. [Ipoctoii meron Xrwokkens (MOX) ans z-
ANEKTPOHHBIX cucteM. o- U 7-MO. 7-OnekTpoHHOe mnpuOmmkeHne. Pacdersl mpocreimmx
YIJI€BOAOPOAHBIX U MeTePOATOMHBIX CONPSIKEHHBIX crcTeM MeTogoM MOX.

OpOuTanu cuMMeTpuu U SKBUBaJICHTHbIE opOuTanu. ' nbpunusamnus B 6azuce GyHKUUiI s-, p- U
d-tunos. JlokanmzoBanabie MO 1 KjlaccuuecKast TEOpHUsl XUMHYECKOTO CTPOSHUSI.

KBanTtoBOXMMHYECKOE ONUCAHHWE XHUMHUYECKUX peakuuil. IlepexogHoe cocTosiHME Ha
NOBEPXHOCTH MoTeHunanbHoi sHeprun (I119). nnaekchl peakiponHoi criocodHocTr (MPC). Teopus
rpaHuydHbIX opOurtaneii ®@ykyun. Tunbl xumudecknx peakuuidl. CoryacoBaHHbIe (KOHIEPTHBIE) U
CTymeHuaTble mpouecchl. Tepmudeckne 1 POTOXMMUYECKUE PEAKLIUH.

Coxpanenune opOutampHOll cummerpun (npuHuun Bynsopna-Xoddmana). IIpumepsr
NPUMEHEHUs PUHIIUIA U TPAHULBI €70 IPUMEHUMOCTH.

OcCHOBHBIE HamNpaBJI€HUS Pa3BUTHs KBAHTOBOW XUMHM. MeTOAbl KOMIBIOTEPHON KBAaHTOBOM
xumuu. [lonysmnupuueckue u HesMmnupudeckue pacuerbl. COBpeMEHHbIE OCHOBHbIE MPOrPaMMHbIE

kBaHToBOXUMHU4Yeckue komriekcbl MOPAC, Gaussian, HyperChem.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'UM

B mporecce 00yueHust HCIONB3YIOTCS TPAIULHOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHHU (JIEKLHH,
CeMHHApBI, MPaKTHYeCKHe paboThl) U AKTHBHbIE HHHOBALIMOHHbBIE 00Pa30BaTeIbHbIE TEX HOJOTHH!

1. CeMuHap B JHMAJOTOBOM pEXKHME IPHMEHSETCS B OCHOBHOM IpU OOCYXKICHUH
BBICTYIUICHUH CTYIEHTOB ¢ nokianamu (pedeparamu)

2. I'pynroBoii pa3dop pe3ysibTaTOB KOHTPOJIBHBIX pabOT

3. Berpeun ¢ cOTpyAHHMKaMH W PYyKOBOAMTENSIMM MPOQHIBHBIX Jlabopatopuii  u
NPEaNPHUATHH - MOTEHUHAIbHBIME PaOOTOIATENSIMU BBITY CKHUKOB.

B 1ies10M niput u3y4eHHH Kypca akTHBHBIE U HHTEPAKTHBHBIE (YOPMbI IPOBEACHHUS 3aHATHI

COCTaBIIAIOT He MeHee 30% ayaUTOPHBIX 3aHATHH.

7. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYHEHMUA U
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCS IO AUCIIANIINHE (MO YJIIO)

JleKLMOHHBIE 3aHATHS IPOBOAATCS | pas Hememo B 00beMe 2 4acoB JIEKLUIT U 2 4aCOB MPAKTHYECKUX
3aHATHH B 4 cemecTpe. Ilocne okoHUaHUs U3yUeHHUs KaX 0! TEMbI CTyA€HTbI IPOXOAAT

TECTUPOBaHUE, COOECEOBAHUE, BHIMOJIHIIOT KOHTPOJIbHBIE PAOOTHI.

7.1. IlepeueHb-yueOHO-METONUYECKOTO obeceueHHs AJ1s1 00YHaIOLUIIXCsl [0 AUCLHIIINHE:

1. bnoxunues A .M. OcHoBbl kBaHTOBOH Mexanuku. —M.: Hayxka, 1976.

2. Menemmnna A. M. Kypc kBaHTOBOW MeXaHUKH JJIs1 XUMUKOB.-M.: Beiciias mkona, 1980

3. Munkun B.U1. , Munsies PM., Cumkun b. .. KBanToBass xumusi OpraHM4eCKUX COEIMHEHUH.
Mexanusmel peakuuii. -M.: Xumus, 1986.

4. Pnappu P. Kantosas xumus. -M.: Mup, 1985.

5. Cumxkun b.A1., Knenxuit M. E., I'nyxoBues M.H. 3apgaun no kBaHToBOM Teopuu

7.2. Vkazanusi 1151 00y4aroUXCst IO OCBOSHUIO TUCIIUTLTHHBI
Taoauna 7.1.

Copep:xkaHue caMOCTOSITEILHOI padoThI 00y4aOIHX CA

Homep | Temvi/sonpocst, evinocumvie na camocmosmensnoe | Kon-60 | @opmer pabomeot
pazoena usyyenue yacos
(memvt)



L OcCHOBHBIE Tanbl Pa3BUTHS KBAHTOBOI TEOPHUHL. cobecenoBaHue,
o TECTOBBII
KBaHTOBAast XUMHSI Kak OCHOBA COBPEMEHHON XUMU-
KOHTPOJIb
YECKOU HAyKH.
PKectkuii porarop. Moznenb cBOOOIHOIO 3JIEKTPOHA. cobecenoBaHue,
2. TECTOBBII
KOHTPOJIb
3. Pewenue ypasnenus Illpenunrepa nis TO4HO cobecenoBaHue,
TECTOBBII
pelIaeMbIX 3aaad.
KOHTPOIIb
4. Teopus BosmyiueHuii. BapunannonHnas Teopema. cobecenoBaHue,
TECTOBBII
KOHTPOJIb
5. I'ennononoOHast 3ana4a. L-S cBsasp. Onpenenu- cobecenoBaHue,
TECTOBBIN
tenu Crnerepa.
KOHTPOJIb
6. [Tpubnmxenne bopua-Onnenreiimepa. [Toaxon cobecenoBaHue,
o TE€CTOBbIN
beiinepa.
KOHTPOJIb
7. VpasHenust merona X®. basucHble QyHKIIMN cobecenoBaHue,
TECTOBBIN
Cmarepa u 'aycca. Meron MO JIKAO
KOHTPOJIb
8. Koppensauuonnsle 1uarpaMMbl 1ByXaTOMHBIX cobecenoBaHue,
TECTOBBIN
MOJIEKYJI. AKTUBHBIE (POPMBI KUCIIOPOIA.
KOHTPOJIb
9. MO manbix MHOTOaTOMHBIX MOJieky (NH3, H20). cobecenoBaHue,
TECTOBBIN
KOHTPOJIb
10. Juarpamma Younia aj1s1 MOJIEKYJIbl METaHa. cobecenoBaHue,
TECTOBBIN
Pacuer mosnekynbl Oyraguena-1,3 mo merony
KOHTPOJIb
XIOKKEJIS.
11. OCHOBHbBIE HaINpaBJIEHUs Pa3BUTHSI KBAHTOBON cobecenoBaHue,
o o TECTOBBIN
XUMHU. MeTObI KOMITBIOTEPHO!N KBAHTOBON XUMUU.
KOHTPOJIb

8. OHEHOYHBIE CPEJACTBA JJIA TEKYIIETO KOHTPOJISI YCIEBAEMOCTHU "




MNPOMEXYTOYHOU ATTECTAIIAN

Ilpumepnsie eonpocst 011 cobecedoganusn
Bapuanm 1

1. OcHoBHBbIE 3TaIbl pa3BUTUS KBAaHTOBOH Teopruu. KBaHTOBas XMMHSI Kak OCHOBA COBPEMEHHOMN
XUMHUYECKON HAYKH.

. XKecrkuii porarop. Monenb cBOOOTHOTO 3JIEKTPOHA.

Pewenue ypasHenus LllpeauHrepa 1uist TOYHO pelIaeMbIX 3a1ad.

. Teopus Bo3myLieHuit. Bapuanmonnas teopema.

I'enmuononoOHas 3amava. L-S cBsi3b. Onpenenurenu Crerepa.

[Mpubmxenune bopua-Onnenreiimepa. [Tonxoxn betigepa.

VYpasuenus merona X®. basucusie pynkiuu Cinatepa u I'aycca. Meron MO JIKAO

. KoppensiuronHbie AriarpaMMbl IByXaTOMHBIX MOJIEKYJI. AKTHBHBIE (POPMBI KUCIIOPOA.

9. MO majbix MHOroaTOMHBIX MOJiekys1 (NHs, H20).

10. Tnarpamma Youiua ayis MOJIEKyJibl MeTaHa. Pacdyer mosiekyibl OyTamuena-1,3 mo merony
XIOKKeNsI.

N LR W

Bapuanm 2

1. OcHOBHBIE HAIPaBJIEHHS Pa3BUTHUS KBAHTOBON XUMHUH. MeTObI KOMITBIOTEPHON KBAHTOBOI XMMHH.

2. DHepreTuvyeckuii CeKTp NPOCTEHIINX CUCTEM: YaCTHUIIbI B MPSIMOYTOJbHOM NOTEHIIMAIbHOM

ALIUKE, FTAPMOHUYECKOTO OCLUJIIATOPA U )KECTKOrO pOTaTopa.

3. Knaccuduxarms MOJeKyJSIpHBIX OpOUTANIel O CUMMETPHU. S-H P-

opOuTaNu. p-3JeKTPOHHOE MPUOIUKEHHUE.

4. Jlokann3oBaHHbIE MOJEKYJsipHbIe opOuTanu. ['udpuanbie opOutamuu rudbpuausanys.

5. Teopust KpUCTATIUYECKOTO MOJIS.

6. Pacienienne d- u f-ypoBHe# B MOJNSIX pa3iMYHON CHMMETPHH.

5. Xumunyeckas CBsI3b B KOMIUIEKCHBIX COEIUHEHUSAX Ha OCHOBAHUH JIOKAJIN30BaHHbBIX
opOuraseii.

6. ATOM BOAOpOJa C TOUKU 3peHust Teopuu bopa.

7. OCHOBHBIE XapaKTePUCTUKN XUMHUUECKOH CBS3HU.

8. MeTtoarl uCCnea0BaHUs CTPYKTYPHBIX CBONCTB MOJIEKYJI U KPUCTAUIMUECKUX COEAMHEHUN.

9 Ilosicaute, 4TO COOO MPEACTABIAIOT KOHPOPMALIUKI MOJIEKYJI M IPUBEAUTE IPUMEPBI MOJIEKYJT
¢ KOH(OPMALIMOHHON H30MEpUEH.

10. KakoBBbI OCHOBHBIE COCTABJISIIOLINE U OCHOBHBIE TUIIBI MEKMOJIEKYJISIPHBIX B3aUMOAEC-
TBUI1?

Bapuanm 3

Omneparopbl kBaHTOBOW MexaHUKH. [IoCTynaThl KBAHTOBOM MEXaHUKU.
TouHO pelmaemMbie KBAHTOBO-MEXaHUYECKUE 3a8a4U.
Bonopononono6usii arom. OCHOBBI TEOPUU TPYIII

YrnoBoit MomeHT. [IpubikeHHbIE METOIbI KBAHTOBOH MEXaHHKH.
CnexTpsl 1 JIEKTPOHHBIE 000JIOYKH ATOMOB.

MO 1ByXaTOMHBIX U MHOTOQTOMHBIX MOJIEKYJI.

MeTton BaJeHTHBIX CBA3EH [JIs IBYXaTOMHBIX MOJIEKYJI.

DNEKTPOHHOE CTPOEHUE CONPSIKEHHBIX MOJIEKYT.

MeTton KOppeNsALMOHHBIX IUarpaMM Y oJIiia.

O Konuenuus nokanuzoanHbix MO. ['ubpuamnsanms.

'—‘\°9°.\‘.°\.U‘.-'>.°’.N!—‘



Ilpumepsl 3a0anuit KoHmpobHvIX pabom

Bapuanm 1

1. KaxkoBbl OCHOBHBIE TUIIBI KPUCTAIINYECKUX PELIETOK?

2. KakoBbl OCHOBHBIE TUIIBI A€(PEKTOB B peabHbIX KPUCTAIIAX?

3.Cpopmynupyiite npasuna ['mnnecnu- Haiixonpma.

4. st wactuny BF3, NH3, IF3, NHs', SeO2, —u300paszute cTpyKTypHBIE GOPMYJIBI, ONPENeTHTe
YHCJIO CBSI3BIBAKOIINX U HEMOAENEHHBIX 3JIEKTPOHHBIX Map, CTEPUUECKOE YUCIIO U T€OMETPHUI0
YaCTHULI.

5.CTpyKTypBI BHEIIHETO U NPEIBHELIHET O 3JIEKTPOHHBIX CJIOEB aTOMOB 3JIEMEHTOB CIEAYIOLIHNE: 38

3p03d34s!; 4s? 4p° 4d°5s!; 5s25p®5d*6s?. Hasosute 5TH 31€MEHTHL

6. @oton y-usnydenus ¢ sueprueii 1,024.10° 5B moxer 06pa3oBaTh Mapy YACTHIL SIEKTPOH U
no3utpoH. Kakosa Macca no3utpona?

7. BBIMUCIUTB SHEPTHIO U MACCy, COOTBETCTBYIOIINE (POTOHY, XapaKTEPU3YIOIEMYCsl AITNHON
BOJIHBI 589 HM.

8. [Tokaxkure, kKakue OpOUTANIN U KaK yYacTBYIOT B 0OpasoBanuu cesazell B coenuHernnn K(NH3).

2

Bapuanm 2

1. Kak BbI cunTaere, CripaBesInBoO JIM YTBEPKAEHHE: €Cli B MosieKysie ABn cBsA3u nmossipHble, TO
U cama MoJjiekysia Oyzaer nossipHoit? OTBeT MOATBEPAUTE HA MIPUMeEpE CICAYIOIIUX MOJEKYJI:

BeF», BF3, CHa, NH3, SFe, H20, CO2 u SOz.

. ITo metomy MO cpaBHHTE KPaTHOCTb M SHEPTHIO CBs3el B pamy uactu: 02", 02, 0, 027

. CpaBHUTE KPaTHOCTb, SHEPTHIO CBsI3€il M MarHuTHbIE cBoiicTea yactu: CO*, CO u CO.

. Ompeenute reOMETPUUECKOE CTPOSHHE KOMILIEKCHBIX HOHOB.

. Kakoro tumna rubpuanbie opouTamu KOMIUIEKCOOOpa30BaTessi y4aCTBYIOT B 00pa3sOBaHUU
caseit ¢ murangamu: [Pt(NH3)4]?" -nuamaraurasiii; [PACls]?* - nnamaraursii; [Cu(NH3)4]%
[AuCl4]" - nuamarnauthbiif; [NiF4]" - mapamarHUTHBIA.

6. Ha ocHOBe Teopu# KpUCTALIMYECKOTO MOJIsl yCTAHOBUTE, OYAYT JIW AMAMATHUTHBIMH HITH

[, ISR US B 9]

NapaMarHUTHBIMU KOMILIEKCHI, B KOTOPBIX JUTaHIbI CO3MaroT cunbHoe mone: [Fe(CN)s]*;
cnaboe mone: [Cr(H20)s]*".
7. Kakyto reomerpuueckyro Gpopmy umeer non 1037?
8. CocrasbTe cxemy oOpasosanus yacturl BFs u NH4' . Vkaxure BaJe€HTHOCTD U CTENEHD
OKHCIICHHs aTOMOB Oopa u a30Ta.

Kpumepuu ouenxu omeema cmyoenma npu 6b1n0JIHEHUU KOHMPOIbHOIL pabonl

Ouenka TpeGoBanus Kk 3HAHUAM

OTJINYHO NpUBENEHbl  TOJHBIE  MPABWIbHBIE  PELICHUS, OTBETbl  I'PAMOTHO
apryMEHTHPOBAHbI

XOPOLIO JONyIIEHbl HE3HAUUTEJbHbIE IOTPELUIHOCTH IpU OTBETAX HAa BOMPOCHI,

aprymeHTanus Oblia He MOJHOMN

yIOBJIETBOPUTEIBHO | B OTBETaX HAa HEKOTOpBIE BOMPOCHI AOMYyIUEHBI IpyOble OMIMOKH, 4YacTb
BbIBOJIOB HE aPT'YMEHTHPOBAHA MJIM APTYMEHTUPOBAaHA HEMPABUIBHO

HEY/IOBJIETBOPUTENLHO | OTBeThl HA 50 u Oonee % BOMPOCOB OMIMOOYHBI, OOJNBIIMHCTBO BHIBOJIOB
HE apTryMEHTHPOBAHbI HJIH aPTYMEHTHPOBAHBI HETIPABHIIBHO




Ilpumepnbie KoHmpoIbHbIE BONPOCHL K IKIAMEHY

1. BapuauuoHHbIi NpuHUUN U pelieHue ypasHenus Hlpenunrepa.
2. IlpubnmxeHne He3aBUCUMBIX YaCTHILI.
3. MeToz caMOCOriIacoOBaHHOIO MOJIS.
4. ITpubnmxeHne HEeHTPATBHOTO MOJIL.
5. AToMHBIE OpOUTAIIN U MX XapaKTEPHUCTUKH.
6. AHTHCUMMETPUYHOCTD 3JIEKTPOHHOM BOJHOBON (PYHKLINH.
7. Jerepmunant Cruelitepa.
8. Meron Xaptpu-Poka.
9. Orpanu4eHHbI 1 HEOTPaHUUEHHBIN MeTonbl XapTpu-Poka.
10.KBanTOBOXMMHYECKasT TPAKTOBKA pelieHuil ypasHeHuil Xaprpu-Poka.
113nexTpoHHbIE KOHPUTYpaLIUU ATOMOB C TOUKH 3PE€HHS] KBAHTOBON X UMUH.
12. ITpubnmxenne bopua-Onnenreiimepa.
13. Meton Xaptpu-®oka 1t MOJEKYJI.
14. Ipubmxenne MO JIKAO. Ypasuenus Pyrana.
15. Orpanunuenus merona Xaptpu-Poxka.
16. DaexTpoHHAas! KOPPesLus.
17. MeToa KOHPUTYPALHOHHOTO B3aUMOEHCTBUS.
18. Teopema bpunmosHa.
19. Teopust BO3MyILIECHUI.
20. MeTtoa BaJl€HTHBIX CBSI3EH.
21. TouHOCTB yueTa 3IeKTPOHHON KOPPEIIALHH.
22. Pacuet 3Hepruu JUCCOLMALIUN XUMUYECKUX CBSA3EH.
23. Uepapxus METOOB KBAHTOBOW XUMHUH.
24. HesmMnupuyeckast KBAHTOBasE X UMUS.
25. Tunbl aHATUTUYECKUX Oa3UCHBIX (PYHKIIHIA.
26. Homenkuatypa 0a3ucHbIX HaOOPOB.
277. MuHuManbHbIi 0a3uCHBINH HAOOP.
28. PacinpenHblie 6a3nucHble HAOOPHI.
29. Ionstpuzarmonnsle u AU(Gy3HbIE QYHKLIUH.
30. ATomHbIe Oa3uCHBIE HAOOPBL.
31. basucubie HaOops! [Toma.
32. Ponb Ga3uCHBIX (DYHKLHI B OITUCAHUH CBOWCTB MOJIEKYJL.
33. Ionyamnupuueckue meroasr: MINDO, AM1, PM3.
34. PazneneHue G- U T-3JEKTPOHOB. T-3JIEKTPOHHHOE NMPHUOJIMIKEHHE.
35. Meton Ilappusepa-Ilonna-Ilappa.
36. Meron MO Xrokkens. PacumipeHHbIit MeTon XIOKKes.
37. PacueTsl CBOMCTB MOJIEKYJI.
38. To4HOCTb KBAHTOBOXUMHUYECKHUX PACYETOB XUMHUUECKUX CBOMCTB MOJIEKYI.
39. OpburanpHast KapTUHA X UMHYECKOH CBS3H.
40. KoHCTpYKTHBHAsI U NIECTPYKTHUBHASI HHTephepeHuns opOuTaiei.
41. MonexynsipHble OpOUTAIM U X CHMMETPUYHAS KJIACCUPUKALIUS.
42. DnekTpoHHbIE KOHYUTYpALIMK ABYXAaTOMHBIX MOJIEKYJL.

43. AHanu3 3aceneHHOCTelt opOuTaneit mo Musmukeny. IlonsTre o 3apsinax u nopsiakax CBszei.

44. IIpocTpaHCTBEHHOE pacIpeneeHue 3JIeKTPOHHON MIJIOTHOCTH.
45. TeopmManoHHAs 3JIEKTPOHHAS MJIOTHOCTb.
46. Tononoruueckas TEOpUsi XUMUYECKOU CBA3H.

47 DnexTpocTaTUUECKHi aCIeKT onucanus xumuueckoi cesisu. Teopema I'enpmana-dDelinmana.

48.

49.

OcobeHHOCTH pacnpeeneHust 3IeKTPOHHON MIOTHOCTH B IBYXaTOMHBIX MOJIEKYJIax.
Jlokanu3zamums 1 rubpunusanys opouTane.



50.0p6uranbHOE M TONOJIOTHYECKOe OOOCHOBAHNE MOJIENN OTTAJIKHUBAHUS HJIEKTPOHHBIX Map
I'mmnecrn. CTpoeHne MHOrOaTOMHBIX MOJIEKYJI.
51.Cneunduka onucaHus XMMUYECKOH CBSI3M B KOOPAUHALMOHHBIX COETUHEHUSX.
52.Teopust KpUCTATITUYECKOTO TOJIS.
53.Teopust nons TUTaHaoB.
54 KoMILIeKChl CHIIBHOTO U ¢l1a0oro noseil. MarHuTHbIe CBOWCTBA KOMITJIEKCOB.
55.9¢pext Ana-Tennepa.
56. MeTonbl pacueTa 3HEpruu MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUS.
57. OueHka BaH-/1ep-BaaJIbCOBBIX ATOMHBIX PaNyCOB.
58. Crenuiueckue HeBaJIEHTHbIE B3AaUMOAECHCTBUS.
59. BopoponHast CBsI3b.
60. MonexyaspHble KOMILIEKCHI.
61. KBaHTOBOXMMHUYECKOE ONMUCAHWE XUMHUYECKMX peakimil B razoBoil ¢asze. CBsi3zb ¢ XUMHUYECKON
TePMOJAMHAMUKON W KUHETHUKOU.
62. IToBepxHOCT NOTEeHLMATBHOM 3Hepriu ([TI13) xuMudeckol peaxiyu.
63. IlyTe xuMHUUYECKOH peakLuu, KOOPAUHATA PEAKLIIH.
64. IlepexogHoe COCTOSTHUE WIJIM AKTUBUPOBAHHBIN KOMILIEKC.
65. Pacuer noBepXHOCTH MOTEHLUAIBHON SHEPTUN XUMUUYECKOHN peakLnu.
66. OcoOble TOUKH PaBHOBECHBIX M MEPEXOTHBIX COCTOSIHUH.
67. IlpaBuno Bynsopna-Xodpdmana u ero mnpuMeHeHHE i OLEHKH PEaKIMOHHOH CIIOCOOHOCTH
OpPraHUYECKUX COEANHEHUN.
68. MeTonbl ONUCAHUS XUMUUYECKHUX PEAKLMI: TeOpUsl BO3MYILEHUNH, METOA KOOPAMHATHI pEaKLUU, METOA
I'PAHUYHBIX MOJIEKYJIIPHBIX opOuTaneii @ykyu.

IIpumepsnl 3K3aMeHALIMOHHbIX OHJIETOB
IK3aMeHALHOHHBIH OnteT Ne |
ITo nuctunnnne «KBaHTOBasi XUMHSD»
1. Bapuayuonnoiit npunyun u peuwtenue ypasnenusn Illlpeounzepa.
2. MuHMMaJbHBII Oa3UCHBII HAOOP.
3. IlpaBuno Bynsopna-Xoddmana u ero mpuMeHeHHe AJsl OLEHKH PEAKLHOHHOH CIIOCOOHOCTH

OpPraHUYeCKUX COCIUHEHUN.

buner paccMOTpeH U yTBep KIeH Ha 3acenaHuu Kadempbl

3aB. kadenpoii, npodeccop 3.X. CynTbirosa

IK3aMeHALMOHHBIN Oujer Ne 2

ITo nucuumnnae «KoJsiouaHas Xumus»

1. TIpubnuxeHne He3aBUCUMBIX YACTHLI,

2. PacummpenHble Oa3uCcHbIe HAOOPBL.

3. Meroap!l onmucaHusi XUMHUYECKUX PEAKLM: TEOPHs BO3MYIUEHUH, METOA KOOPAMHATHI PEeaKLuy,
METOJ] FPaHUYHBIX MOJIEKYJISIPHBIX opOuTaneit @ykyu.



Bbuner paccMoTpeH u yTBep KaeH Ha 3aceqaHuu Kadeapbl

3aB. kadenpoii, mpodeccop

3.X. Cynrsirosa

Kputepuu onieHKH 0TBeTa HA IK3aMeHe

4-GanpHast IIKaja Iokazarenun Kpurepun
(ypoBeHb
OCBOCHHS)
OTtnnyHo ITonnora u3nokeHus | CTyIeHTOM JaH TOJHBIA, B JIOTHYECKOMH
(HOBBIH.IGHHBIFI TCOPETUICCKOTO IIOCJIEA0BATCIIBHOCTH paSBepHYTbeI OTBET
YpOBEHb) Marepuana; Ha TIOCTaBJEHHBIH  BOMNPOC, TInH€ OH
ITonnora U | IPOJEMOHCTPUPOBAJ 3HAHUS NpeaMeTa B
NPaBUIBHOCTD NOJHOM oOObeMe yueOHOH MpOorpaMMsl,
pelnenust JOCTaTOYHO riyOoKo OCMBICITBAET
NPaKTHYECKOTO IUCLUIUINHY, CaMOCTOSITEINIBHO, u
3a/laHus; HCUEPIIbIBAIOILE OTBEYaeT Ha
HpaBI/IJ'IbHOCTb I/I/I/IJ‘[I/I JOIMOJITHUTCIIbHBIC BOIIPOCHI, MIpUBOOAUT
apryMEeHTHPOBAHHOCT | COOCTBEHHBIE MPUMEPBI MO MpobieMaTHKe
b HU3JI0KeHus | IOCTaBJICHHOI'O BOIIpOCa, peuni
(HOCJ’IeI[OBaTeJ'IbHOCTb MPEAJIOKCHHBIC MPAKTUYCCKUEC 3aJaHUA oes
)Z[eflCTBI/IfI); o1uboK.
Xopoto CamocrositeibHOCTh | CTyIEHTOM J1aH pa3BepHYTHII OTBET Ha
(Ga3oBbIii OTBETA, MOCTAaBJIEHHBI  BOMPOC, TIJ€  CTYAEHT
yPOBEHb) Kynbrypa peuu; IEMOHCTPUPYET 3HAHMS, TPUOOPETEHHbIE HA
T JEKLMOHHBIX M CEMUHAPCKUX 3aHATHUAX, a
TAKJKe TOJIyUYEHHbIE ITOCPEACTBOM H3YyUEHUS
00s13aTeNbHBIX Y4eOHBIX MATEPUANIOB II0
KypCy, NaeT apryMEeHTHPOBAHHBIE OTBETHI,
MPUBOIUT MPUMEPBI, B OTBETE NMPUCYTCTBYET
CcBOOOHOE  BJIAIEHHE  MOHOJIOTHYECKOH
peUbl0, JOTHYHOCTb U IOCIEe0BATEIbHOCTD
orBera. OQHAKO NOMYCKAETCSI HETOYHOCTD B
OTBETE. Pewmnn MPEIJIOKECHHbIE
NpaKTUYECKHe 3afaHusi ¢ HeOOJIbLIMMHU
HETOYHOCTSIMHU.
Y A0BIETBOPUTED Crtynentom IaH OTBET,
HO CBU/IETEJILCTBYIOLINI B OCHOBHOM O 3HaHHUU
(1IOpOTroBBIi MIPOLIECCOB n3y4aemMoi JUCLUTINHBI,
YPOBEHB) OTJIMYAIOIINHCS HEJOCTATOYHOH IiyOuHOI

U TIOJHOTOW PACKPLITUSI TEMbI, 3HAHHEM
OCHOBHBIX  BOMPOCOB  TEOpHH,  C€i1abo
cOpMHUPOBAHHBIMH ~ HABBIKAMH  aHAJIM3a
SIBICHUH,  TPOLIECCOB,  HENOCTATOYHBIM
yMEeHHEM  J1aBaTh  apryMEHTHPOBaHHbIE
OTBETHI u NPUBOANTH PUMEPBI,
HEJOCTATOYHO  CBOOOMHBIM  BJIaJEHHEM
MOHOJIOTHYECKON pPEYbl0, JIOTHYHOCTBI U




MIOCJIEI0BATEIbHOCTHIO OTBeTA.
Jlomyckaercsi ~ HECKOJbKO  OINOOK B
COEPIKaHUN OTBETA u peLieHun
NPaKTUYECKHUX 3aIaHH.

Heynosnersopure CtyneHToM JaH OTBET, KOTOPBII CONEPIKUT
JBHO psn CepBE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHapy)KMBAIOIIMIT HE3HAHHE TMPOLIECCOB
chopmuposan) n3y4aeMon NpeAMETHOM obnacruy,

OTJIMYAIOLIMICS HErJayOOKUM PaCKPBITHEM
TE€MbI, HE3HAHHEM OCHOBHBIX BOIPOCOB
TeopuH, HecHOpMUPOBAHHBIMH HaBBIKAMU
aHauu3a SIBJCHUH, MPOLECCOB, HEYMEHHEM
7aBaTb  apryMEHTHPOBaHHbIE  OTBETHI,
crabplM  BIAJ€HHEM  MOHOJOTMYECKOIl
peubl0,  OTCYTCTBUEM  JIOTUMHOCTU U
NOCJIE0BATENbHOCTH. BoiBosib!
MOBEPXHOCTHBL. PelleHne MpakTHYeCKUX
3a7laHuil He BBINOJHEHO. T.e CTyneHT He
crocoOeH OTBETUTb Ha BOMPOCHI Aa)Ke NpU
TOTOJHUTENbHBIX ~ HABOAALIMX  BOIPOCAX
NPENnoaaBaTelIs.

9. YYEBHO-METOJIMYECKOE H HHPOPMAIIMOHHOE OBECIEYEHUE
TUCHUTLINHEI

9.1. YueOHas JuTeparypa

a) OCHOBHAS:

1. bnoxunues A M. OcHoBrl kBaHTOBOI MexaHuku. —M.: Hayka, 1976,

2. I'mnneciu P. I'eomerpus monekyn. — M.: Mup, 1975.

3 Kapaneresiniy M. X. [Ipakun C.H. Ctpoenue Bemectsa. -M.: Bricimas mkona, 1977.

4. Kpacnos K.C. MonekyJsiel u xumuueckasi csi3b. —M.: Boicinas mkona, 1977.

5. Jlep P. , Mapuann A. OpOuranbHast CHMMETpUS B BOIIpocax u oteerax. —M.: Mup, 1976.

6. Menemuna A. M. Kypc kBaHTOBOI MeXxaHMKH A1 XUMHUKOB.-M.: Beicinas mkooa, 1980.

7. Munkun B.M. , Munses P.M. Heknaccuyeckue CTPYKTYpbl OPraHMUYECKUX COEAMHEHUN. —
Pocros-na-/lony: PI'V,1985.

8. Munkun B.U1. , Munsies P.M., Cumkun b. 5I. Teopusi crpoenust mosiexyn. —M.: Briciast mkona,
1979.

9. Munkun B.U1. , Munsies PM., Cumxun b. .. KBanToBast XxuMusi OpraHM4e€CKUX COEIUHEHUH.
Mexanusmel peakuuil. -M.: Xumus, 1986.

10. ®nappu P. KBantoBas xumus. —-M.: Mup, 1985.

11. Cumkun B.A., Kneukuit M. E., I'myxoBues M.H. 3agauun mo KBaHTOBOIl TeOpUM MOJEKYJI. —
Pocros-na-/lony: PI'Y, 1992.

12. Xopman P. CtpoeHune TBepabIX Tea M MOBEPXHOCTEH: B3IIIAL XMMHKA — TeopeTrka. —M.: Mup,
1990.

13. Dtxunc I1. Kpantel. CripaBounuk koHuenuuii. —M.: Mup,1997.



0) DOMOJTHHUTE/IbHAS:

1. AbGapenkos U.B., bparues B.®., Tyny6 A.B. Hauana kBanToBOii XumMuu. —M.: Briciuas mkona,
1989.

2. bmowmendensn JILA., Kykymkun A K. Kypc kBaHTOBOI XuMHU U cTpoeHust Monekys. —-M.: MI'Y,
1980.

3. Bseaenue B kBaHTOBYIO xumur. -M.: Mup, 1982,

Hastsan O K. Keanrosast xumust. —M.: Beiciias mkomna, 1962,

Hmutpues U.C. Monekynel 6e3 xumuueckux ceszeid. —JI.: Xummust, 1980.

Harkuna M.E. OcHOBBI TeOpHH MOJIEKYJIpHBIX opOutaneit. —-M.: Hayka. 1975.

3arpannuk P., ITonak P. OcHoBbI kBaHTOBOM Xumuu. —M.: Mup, 1979.

Knapk T. Komnsrotepnas xumus. —M.: Mup, 1990.

9. Tennep [x., Hexaran D. OpOuranbHasi TeOpUsi B KOHTYpPHBIX AuarpamMmax. —M.: Mup, 1988.

10. @nanirep Y. Ctpoenue u nuHamuka Moniekyia. —M.: Mup, 1982. T. 1,2.

11. @nappu P. I'pynnel cummerpun. Teopust u xumudeckue npuinokenus. M.: Mup, 1983.

12. ®yt3unara C. Meron MonekysipHbeIX opOutaneit. — M.: Mup, 1983.

13. Xuracu K., baba X., Pembaym A. KBanToBast opranuueckast xumusi. — M.: Mup, 1967.

14. Xeton Ix. Heoprauudeckas xumusi. CTpoeHHE BeEIIECTBA U PEAKLMOHHAS CIOCOOHOCTh. — M.:
Xumus, 1987.

e

9.2. UnTepHeT-pecypcsl

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. IlporpammHoOe oGecrieyeHue

NNk W =

VuuBepcurer obecriedeH  HEOOXONMMBIM  KOMIUIEKTOM  JIMLEH3HMOHHOTO M CBOOOJHO
pacmpoCTpaHsIeMOro MPOrpaMMHOTO 00ECIIeUeH s, B TOM YHCJIe OT€YECTBEHHOTO IPOU3BO/ICTBA.

Kaxnerii ofywaromuiics B TedeHune Bcero mnepuopa oOyueHus obOecneueH HHIMBHAYAJIbHBIM
HEOTPaHUUEHHBIM JOCTYTIOM K 3JIEKTPOHHOH MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpee YHUBEPCUTETA
u3 000 TOYKHM, B KOTOPOH MMeeTcsi HOCTyN K HH(POPMAIMOHHO-TEJEKOMMYHHKAIIMOHHON CETH
«MHTEpHEeT» Kak Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VHuBepcurer obecneueH — CIEAYIOIIUM  KOMIUIEKTOM  JIMLEH3HOHHOTO  MPOTrPaMMHOIO

obecrieueHwsI.
1. JlunensuonHoe nporpammHoe obecneueHue, ucnonbyyemoe B Marl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammuerii kommiekc MMUC “Busyanpnast Ctynus TectupoBanus’”

1.4. Antusupycuoe I10 Eset Nod32

1.5. CnopaBouno-npaBoBasi cucrema “KoHCyabTaHT”

1.6. CnpaBouHo-nipaBoBasi cucrema “I apaHt”

Hapsmy C TpPpaaAUIIUOHHBIMU U3AAHUAMU CTYOACHTbBI WU COTPYAHUKH HMCIOT BO3MOXKHOCTDH
MOJIL30BATHCHA SJCKTPOHHBIMU ITOJITHOTEKCTOBBIMU OazaMu JaHHBIX

Tabauuya 9.1.






10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHOUITJINHbBI

TpeOoBaHust K ayAUTOPHM JUIs JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHUH: OecimyMHasi cBeTyias
ayouTOpHs Ha 25 MOCAJOYHBIX MECT C JOCKOM.

TpeGoBaHus K ayAUTOPHHU AJs J1aOOPaTOPHBIX 3aHATHIL: mabopaTopus 60-70 M? ¢ BBITSIKKOM,
O0IUM M MEeCTHBIM (Haj IIECTbI0 pabOYMMU CTOJAMH) OCBEIIEHUEM, KaHalu3almeil (XOoJomHas u
ropsiyasi BOzia).

TpeOoBaHust K CreLMaIM3UPOBAHHOMY OOOPYIOBAHUIO. BBITSKHOHN IIKa(, XMMUYECKH CTOMKAs
pakoBWHA, MECTb JIAOOPATOPHBIX CTOJOB CO CTOMKMM IOKPBITHEM, OOUH CTOJ IPernojaBaTess,
IBEHAALATh JTaOOPATOPHBIX CTYJIbEB, OCKA, TEXHUUECKHE U aHATUTHYECKHE BECHI.

Teoperuuecknii Kypc:

Jlexuuu, npeseHTanuu
KoHTposnbHbBIE TECTHI.
Criucku BOIPOCOB AJIst IPOBENEHUS KOJUIOKBUYMOB.
Tabmuipr.
BapuanTtbl 3anaHuii 11 KOHTPOJIBHBIX paboT.
BapuanTtbl 3anannii 11 CaMOCTOATENBHON padoTHI
11. METOAUYECKHE YKA3AHUA JIAA OBYUYAIOIIUXCA 11O OCBOEHHUTO
JUCHUTIINHBI

S Sl e

Huctyninna «KBanroBas xumusi» HampasieHa Ha popmuposanue komnerenuuit: YK-3, OITK-6,
IK-3.

ITpomeskyTouHas aTTecTalys NPEANoaaraeT 3K3aMeH.

IIpuctynass K M3Y4YEHUIO IUCLUIUIMHBIL, HEOOXOAMMO B MEPBYI Od4epenb O3HAKOMHUTBCS C
copepkanueM padboueii mporpammel aucuuminHel (PI1T).

Jlexuuu UMEIOT LeNbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

ITpu n3ydeHnn n npopabOTKe TEOPETHUECKOro MaTepraia HeoOXOANMO:
- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JIEKLMOHHOM 3aHATUU MaTepuaj U JOMOJHUTb €ro ¢ y4eTOM
PEKOMEHJOBAaHHON MO JAHHON TeMe JIUTepaTyphbl,
- TpU CAMOCTOSITEIbBHOM H3YYEHMM TEOPETUYECKOM TeMbl CAENaTb KOHCIEKT, HCIOJb3Ysl
pekomennoBanuele B PIIJI  nuteparypHble HCTOYHMKM M pecypchl  HMH(OPMALMOHHO-
TEJIEKOMMYHUKaLIMOHHON ceTn «HTepHeT»
- IPU TOATOTOBKE K IMPOMEXYTOYHOH aTTecTald N0 MOAYJII0 HCIONb30BaTh Marepuanbl (HoHIA
OLICHOYHBIX CPENCTB.

IIpakTuueckue 3aHATHS MPOBOIATCS C LENBIO YIUIyOJNEHHUs M 3aKpeIuieHns] 3HAaHUH, TOTyYeHHBIX
Ha JIGKLUSX M B MPOLIECCEe CAMOCTOSITENIbHOI padOThl HaJl HOPMATUBHBIMH JOKYMEHTAaMH, Y4eOHOH U
Hay4HOH JIUTEepaTypou.

ITpu MOArOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3y4YUTb, IOBTOPUTDb TEOPETUUECKUI MaTepual Mo 3aAaHHON TeME;
- IPY BBINOJIHEHNUU AOMAIIHUX PACYETHBIX 3aJaHUMN, U3YUUTh, IOBTOPUTD TUIOBbIE 3a1aHNU,



BBIMIOJIHSIEMbIE B Ay AUTOPHH.

Pexomengauun no pabore ¢ HAy4YHOH H y4eOHOI TUTepaTypoH

Pabota ¢ yueOHOI 1 HAy4HOI JIUTEPaTypON SIBISETCS TIIABHONW (POPMOI CAMOCTOATENBHON
paboThl 1 HEOOXOIUMA MPU MOATOTOBKE K YCTHOMY ONPOCY HA CEMUHAPCKUX 3aHATHSIX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3adery. OHa BKJIIOYaeT MpopaboTKy JEKIIMOHHOIO MaTepuaia —
U3y4YeHUE PEKOMEHIOBAHHBIX HCTOYHUKOB U JIUTEPATYPHI IO TeMaTUke Jekiuid.  KoHcmekT jgexkuun
IOJDKEH COAepKaTh pe(epaTHBHYIO 3amKiCh OCHOBHBIX BONPOCOB JIEKIMH, MNPEIJIOKEHHBIX
npernoaasaTeseM cxeMm (MPU UX AEMOHCTPALMH), OCHOBHBIX MCTOYHHMKOB M JIMTEPATyphl IO TEMaM,
BBIBOJBI 10 KaXAOMY BOMpocy. KOHCHEKT nojokeH OBITh BBIMOJHEH B OTHAENBHOH TeTpamu Mo
npenmery. OH [OJKEeH OBITh aKKypaTHBIM, XOPOLIO YMTAaeMbIM, HE CONEpPXKAThb HE OTHOCSLIYIOCS K
TeMe UHQOPMALIUIO HITH PUCYHKH.

KoHcnekTe! Hay4HOI IUTepaTyphl IPU CAMOCTOSATENLHOM MOATOTOBKE K 3aHATHSM JTOJKHBI
OBbITh BBIMOJHEHBI TAK)KE aKKYPATHO, COMAEPIKAaTh OTBETHI HA KAXKIbI MOCTABJICHHBIN B T€Me BOIMPOC,
UMETh CCbUIKY Ha MCTOYHUK MH(OpMAaUMU ¢ OOs3aTeNbHBIM YKa3aHWEM aBTOPA, HAa3BaHMSA W roja
U3aHUs MCIOJIb3YeMOi Hay4qHOH nurepatypbl. KOHCeKT MoXkeT ObITh OMOpPHBIM (COmEepKaTh JIUIIb
OCHOBHBIE€ KJIFOYEBbIE ITO3ULNH), HO TIPU STOM MO3BOJIIOIINM JIaTh MOJIHBII OTBET IO BOIIPOCY, MOJKET
ObITh TOIPOOHBIM. OOBEM KOHCIIEKTA OMPEAEIISETC CAMUM O0YHarOIIUMCSI.
B npouecce pabotsl ¢ yueGHOI 1 HAyYHOH JUTEPATYPOi 00YHAIOLIHIACT MOXKET:
- enaTh 3alyCH O XOAY YTEHMS B BHIE NMPOCTOrO MIIM Pa3BEPHYTOro IUIaHa (CO34aBaTh NepeyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHUKE);
- COCTaBJISATh TE3HCHI (LUTHPOBaHHME HauOOJee BAKHBIX MECT CTaTbU WJIM MOHOTrpaduu, KOpOTKOe
U3JI0’KE€HNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTb aHHOTALMHU (KpaTkoe 0000IIeHe OCHOBHBIX BOIPOCOB PabOTBhI);
- CO371aBaTh KOHCIEKTHI (Pa3BEPHYThIE TE3UCHI).









CaeneHusi 0 nepeyTBep:KIeHUN MPOrPAMMbI HA OYepeaHOH Y4eOHbIi roJ U perucTpaunu
H3MEeHEeHHH

VueGHbli Pemenue BHeceHHble U3MeHEHU ITonmnuce 3aB.

rof kadenpsl kadenpoii
(Ne mpoTOKOJa, JaTa)




