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1. EJIX OCBOEHUA JUCHUITJINHBI

]_Ie.]IﬂMI/I H3YyYCHUA TUCHUNJITUHDBI «KBaHTOBasi XMMH» SABJIAKTCA:

- (opMHUpOBaHHE OCHOB COBPEMEHHOI TEOPETHUECKONH XHMHH, O3HAKOMJICHHE C KBAHTOBO-
MEXaHUYECKUMH METOJJaMU OMTUCAHUS XUMUYECKUX CUCTEM (aTOMOB, MOJIEKYJI, KPUCTAJUIOB) U PEAKIIMA.

- U3Y4YEHHUE CTYJCHTAaMHU OCHOB KBAaHTOBOM MEXaHUKHU B MPUIIOKECHUH K PEHICHUI0 XUMHUYECKHX
3a/1a4, a TaKXKe TEOPETUYECKUX M PACUYETHBIX METOJOB KBAHTOBOM XuMuH. OCHOBHOE BHUMAaHUE
yaemnsieTcss He MaTeMaTU4ecKoMy ammapary, a pacmudpoBke (GU3MUECKOTO CMbICIA MOHSATHI KBaHTOBON
MEXaHUKH M KBAaHTOBOM XWMHUU M MPAKTUYECKOMY OBJIQJICHHUIO PACUETHBIMU METOJAMHU KBaHTOBOM
XUMHUH.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

JuciumanHa «KBaHTOBass XMMHS» OTHOCHUTCS K 00S3aTE€IbHOM dYacTH  JucuuIuinH bioka 1;
U3y4aercs B 4 ceMecTpe M IPEJCTABISICT COO0H TEOPETHIECKYIO OCHOBY JUISI H3YUEHUS MTOCIICIYIOIINX
KYPCOB XUMHYECKOT0 Mpoduiis — Gpu3nueckoil XUMUHU, KOJUTOUTHON XUMUN, XUMHUECKON TEXHOJIOTUH,
(DUBUKO-XMMHUYECKHUX METOJIOB UCCIICIOBAHMS.

Taoauua 2.1.

Ca3b AUCIUIIJIMHBI «KBanToBasi Xumusa» ¢ NnpeaAmeCTBY OIIMMHA JTUCHUIIJIHHAMHA H CPOKH HX
H3YyYCHUA

Kon JIMCLUIUIMHBI, TPEIIECTBYIOIUE TUCIUIITUHE Cemectp
JIACIATUTAHEI «KBaHTOBast XUMHSI»
b1.0.12 Maremartuka 1-4
b1.0.16 dusnka 1-4
b1.0.15 WNudopmaruka 1-4
b51.0.06 Heoprannueckas xumus 2,3

Taoauua 2.2.

Cas3b tucunnebl «KBaHTOBasi XUMHS» € MOCTCAYIOIIUMH JTUCHUIVINHAMHA U CPOKH MX
U3y4YeHUs

Kon JIMCIMITIMHBI, CISTYIOMINE 32 TUCIUTLTHHOM Cemectp
JIACTIUTLTAHBI «KBaHTOBasI XUMUS»
b1.0.09 CrtpoeHue BemecTBa 5
b1.0.07 Opranuueckasi XuMus 6,7




51.0.08 dusnyeckas XUMHUS 6,7

b1.0.28 dusnueckye METOOBI UCCIIEIOBAHUSI 6
b1.B.[1B.06.01. | TeopeTnueckre OCHOBbI HEOPraHUUECKOW XUMUU 8
b1.B.05 XuMuueckas TEXHOJIOTUS 5

B pe3yabTare 0CBOCHUS IUCHUILINHBI 00YyYAIOUIUICS T0JIKEH:

e 3HarThb:

pOJIb KBAaHTOBOW XUMHUHM KaK TEOPETUYECKOTO (PyHJaMEHTa COBPEMEHHOW XMMUHU;
- 0 KBaHTOBOHM XMMHH KaK pazjeiie (GU3NIECKON XUMHH U €€ POJIM B COBPEMEHHON  XUMUHU;
- BO3MOXHOCTH HpI/IMeHeHI/IH OCHOB KBaHTOBOﬁ MCXAaHHKH K pCHIeHI/IIO XUMHWYCCKHUX 3aaay,
- O rpaHMIlaX MPUMEHUMOCTH 3aKOHOB M TCOPUI KBAHTOBOW MEXaHUKH M KBAHTOBON XHMHH;
- HpI/IHIII/IHBI HCITIOJIB30BAHUS TGOpeTI/I‘IeCKI/IX 158 pvaeTHBIX MCETOIA0B KBaHTOBOﬁ XUMUH JIA
PEIICHUS PAa3IMYHBIX MPAKTUYCCKUX 3a1ad.
e YMeThb:

- MPOJEMOHCTPUPOBATH CBA3b (PYHIAMEHTAIBHBIX IKCIEPUMEHTOB C TEOpUEH KBAaHTOBOM
MEXAHHMKH C ITIOMOIIBIO U3BECTHBIX MaTEMaTHUECKUX METOOB; PEIIATh 3aJa4y 10 JAaHHOW JUCLUILIMHE.

- CaMOCTOSTEIBHO (POPMYIMPOBATH 3a/1a4y (PU3NKO-XUMHUYECKOTO UCCIICIOBAHNUS B XUMUYECKUX
CUCTEMAX;

- TOJb3YSCh MOJTYYECHHBIMU 3HAHUSMU, YMETh BBIOMPATh ONTUMAJIbHBIE IYTH U METOIbI
pELIEHNs [TOCTABJICHHBIX 3a/a4;

- NPOBOJUTH (PU3UKO-XUMHUECKHUE UCCIIEJOBAHMSI CUCTEM U MPOLIECCOB C HCIOIb30BAaHUEM
COBPEMEHHBIX METOJI0B U pubopoB DXMA;

- TIPOBOAUTH (PU3UKO-XUMHUUECKHE PACUETHI;

- TI0JIb30BaThCs CIIPABOYHOM JINTEPATYPOH;

- Tpaduyecku 0ToOpaxkaTh MOJy4YEHHBIE 3aBUCUMOCTH;
aHaAJTM3UPOBATh U 00CYXK/IaTh PE3yabTaThl (PU3HKO-XMMUYECKUX MCCIIEJOBAHUM;
BECTH HAY4YHYIO JTUCKYCCHIO.

e Baaagern:

- OCHOBAaMM PACUETHBIX METOJOB KBAHTOBOW XMMHUHU.
- TPOCTPAHCTBEHHBIM MBIIIJIEHUEM;

- OCHOBHBIMHU MOHATUAMH XUMHH;

- HaABBIKAMH MMOWCKA M 00pabOTKH HH(POPMAIIHH.

3. KOMIIETEHIIMA OBYYAIOLIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAIIJIMHbI

HpOLICCC N3YUCHUS JUCHUIIIIMHBI HAITPAaBJICH Ha (I)OpMI/IpOBaHI/IC QJICMCHTOB CIICAYIOIHX

komnereHmi B coorserctBun ¢ ®I'OC BO n OITOIT BO no nanHOMY HanpaBieHUIO IOTOTOBKU:

Kox | HaumeHnoBanne | Nupukartop | B pesyJbTaTte ocBOCHHS




KOMIIETEHI KOMIIeTeHIIHH AOCTHKEHUS AMCHMIIMHBI 00yYaronuiicst
uu KOMIIEeTeHIIHH JOJIKEH:
Yuuesepcanvuvie Komnemenyuu u UHOUKAMOPbL UX 0OCHIUINCEHUS
YK-1 CnocoGeH ocymect- YK-1.1. Ananusupyer | 3HaTh:

BJISITH NMOUCK, KPUTH-
YeCKHil aHAJIH3 U
CHHTe3 nHpopmanum,
NPUMEHSITh CHCTEM-
HBII moaxon AJs pe-
IIEeHHS MOCTABJIEHHBIX
3a;ay

3a7a4y, BBIICISS €€
0a3oBbIc
COCTABJISIOIINE;
YK-1.2. Ompenenser,
HHTEPIPETUPYET "

pamxupyer uHpOpMa-
U0, TpeOyeMyro s
pelIeHuss IIOCTaBJIECH-
HOM 3a7a4u;

YK-1.3. OcymectBs-
€T TIOUCK HH()OpPMAITUU
JJIsA pPEeHICHUA I10C-
TaBJICHHOM 3aJa4u I10
PasIn4HBIM TUIIaM
3a1pocoB;

YK-1.4. Tlpu obpa-
O0otke  wmHpOpMALUU
otnu4aeT (aKTel  OT
MHEHUM, WHTEpIpeTa-
U, OLEHOK, (OpMH-
pyer coOCTBEHHBIC
MHEHHSI U CYXICHUS,
apryMEHTHPYET CBOM
BBIBOABI U TOYKY
3peHHs;

YK-1.5 Paccmarpusa-
€T U IIpeAsIaraeT Bo3-
MOJKHBIE BapHAHTHI pe-
LIEHUS IOCTABICHHON
3aJa4du, OIICHUBas UX
JOCTOWHCTBA M HEAOC-
TaTKH.

- IOHATHE U KJIACCU()UKALHS
CHCTEM;

- CTPYKTYPY U 3aKOHOMEPHOCTH
(YHKLIIMOHUPOBAHHUS CUCTEM;

- 0COOEHHOCTH CUCTEMHOTO
MOJIX0/1a B HAYYHOM MO3HAHUY;

- IOHATHE O CUCTEME, €€ LIEAX,
3aJadax U OOLIMX MPHUHIUIAX;

- OCHOBHBIE TEXHOJIOTHHU ITOMCKA U
cOopa nHpOpMaITHH;

- (hopMaTel TIpECTaBICHUS
UHQOPMAIIH B KOMITBIOTEPE;

- [IPaBWJIa UCIIOJIB30BAHUS CPEICTB
CBSI3H;

- MH()OPMAIIMOHHO-TTOUCKOBBIE
CUCTEMBI ¥ 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILECTBIICHHUS
NOWCKa HH(POPMaLINY;

- TEXHOJIOTHIO CUCTEMATH3aI[UH
[OJTy9eHHOU MH(POPMAIIHH;

- CITOCOOBI CTATUCTHIECKOH 00pa-
OOTKH TaHHBIX, IPEJCTABICHHBIX B
Pa3IUYHBIX U3MEPHUTENbHBIX IIKa-
Jax W aHaJIU3 MOJIyYSHHBIX Pe3yib-
TaTOB;

- BBl ¥ (hOpMBI paboTEHI ¢ TIea-
FOrMYECKON U HAyYHOU JUTepary-
poi;

- TpeOOBaHUS K OOPMIICHUIO
oubnmorpacduu (CrmcKka JIMTepary-
pBI).

Ymersn:

- paborath ¢ nHGOpMaIHeH,
NPEACTABICHHON B PA3IMYHOMN
(opme;

- 00pabaThIBaTh JaHHEBIE CPECT-
BaMH CTaHJIApPTHOT'O POrPaMMHOTO
obecnieyeHus;

- CHHTE3UpOBaTh HH(OpMAIIHIO,
MPECTABICHHYIO B Pa3IHYHBIX
HUCTOYHHUKAX; -

- BRIOMpaTh UCTOYHUKH HH(DOpMa-
UM, /ICKBATHBIE TIOCTABICHHBIM
3aJa4aM U COOTBETCTBYIOIME HAa-
YYHOMY MUPOBO33PEHHIO;

- OCYIIECTBIISATH MOMCK HHPOpMa-
LW

- HHTEPIPETUPOBATh U PAHKUPO-
BaTh HH(OPMAIIHIO, TPEOYEMYIO IS
peLIeHus NOCTABJICHHOM 3aa4H.
Baapern:




- IEPCOHATBHBIM KOMITHIOTEPOM U
MTOMCKOBBIMHU CEPBHUCAMU;

- METOJUKAaMU aHaJIUTHUKO-CUHTE-
THYECKOH 00paboTkn nHpOpMaIu
U3 Pa3UYHBIX HHPOPMAITHOHHO-
ITOMCKOBBIX CUCTEM (TIpEeIMETH3a-
WS, aHHOTHPOBaHKE, peepupo-
BaHWE).

Hpoc[wccuonaﬂbubte KomnemeHnyuu u MHduKamOPbl UX 00CHUNCCHUA

K-1

CrnocofeH mnpoBOAUTH
Hay4YHble  HCCJIeI0Ba-
HUS 10 cdopMyn-

POBaHHOIl TeMaTHKe M
NMoJly4YaTb HOBbIe Ha-
y4YHble U NPUKJIATHbIE
pe3yJbTaThl.

NK-1.1. JIemoHcTpupy-
€T 3HaHUS OCHOBHBIX
METOJOB 00paboTKH
XUMHYECKON wuH(pOpMa-
U W TpeOOBaHWU K
oT4eTaM M TIPOCKTaM;
Ha3HA4YeHHs Hambolee
pacrnpocTpaHeHHbBIX
CPEJICTB aBTOMATH3AIUU
WH(POPMAITMOHHON Jies-
TENBHOCTH; Ha3HAYCHHUS
u (QYHKIUH oOIepaiu-
OHHBIX CHUCTEM;

K-1.2. Vcnionp3yer
COBpPEMEHHBIE METO/IBI
JUTSL PEIIICHUS] XUMHYEC-
KHX 3ajad4, paboTaer ¢
0a3aMH JAaHHBIX B KOM-
MBIOTEPHBIX CETAX;
UCTIONIB3YeT MOJTy4CH-
HBIC 3HAHUS JIJIs1 00pa-
0OTKM XMMHYECKOW HH-
(dbopmanuu 1 cocTaBe-
HUSI OTYETOB M TIPOCK-
TOB; UCIIOJIB3YyET 0a30-
BBIC 3HAHUA B 00J1aCTH
€CTECTBEHHBIX HAYK MPH
pelIeHny 3a1a4
XMMHUYECKOT0 poduIs;

IIK- 1.3. Biageer Ha-
BBIKAMH HCTIOJIb30BAHUS
nproOpeTEeHHBIX 3HAHNH
Y YMEHUH B IPAKTUYEC-
KO esITeNbHOCTH U
IMOBCEIHEBHOM KH3HU,
HaBBIKaMU 3()(HEeKTHB-
HOUW OpraHu3aluy UH-
JTUBHTyaTbHOTO HH(OP-
MAaIMOHHOTO MPOCT-
paHcTBa: 3¢ HEKTUBHOTO
npuMeHeHus: nHpopma-
IIMOHHBIX 00pa3oBa-
TEJILHBIX PECYPCOB B
yueOHOM AeATeNbHOCTH,
co3maHus 0a3 JaHHBIX,
MPUMEHEHUS] METOJIOB
MaTeMaTHYECKOTI'0 MO-

3HaTh:

- OCHOBHBIE METOAOB 00pabOTKH
XMMUYECKOH HH(popManuu u
TpeOOBaHMi K OTYETaM U TIPOEKTaM;
- Ha3HaueHHs HauboJjee
pacnpoCTpaHEHHBIX CPEICTB
aBTOMaTH3alUHN HHGOPMALUOHHON
JeSITeIbHOCTH; - HA3HAYCHUS U
(YHKLIUH ONIEPallMOHHBIX CUCTEM.
Ymern:

- HCTIOJIB30BaTh COBPEMCHHBIE
METO/IBI JJISl peIICHHSI XUMUYECKUX
3a/ay; - paboTaTh ¢ 6a3aMu TaHHBIX
B KOMITBIOTEPHBIX CETSIX;

- HCTIOJIB30BaTh MOJTY4YCHHBIE
3HAHUA A1 00pabOTKH XUMHIYECKOI
nHGOPMALIUH U COCTABJICHUS
OTYETOB U NPOCKTOB,

- HCIOJIb30BaTh 0a30BbIC 3HAHUS B
00J1aCTH €CTECTBEHHBIX HAYK IIPH
peIIeHNH 33/1a4 XUMHYECKOTO
npoQus.

Bnapern:

HaBBIKAMH HCIIOJIb30BAHUS
NpUOOPETEHHBIX 3HAHUH U YMEHHIN
B IPAKTUYECKON AEATENILHOCTH U
[TOBCEHEBHOMN JKU3HHU;

- HaBBIKaMH 3(h(HeKTUBHON
OpraHu3alMy WHIUBHYaTbHOTO
WH(POPMALMOHHOTO POCTPAHCTBA!
3¢ (HEeKTUBHOTO MPUME-HEHUS
UHQOPMAITHOHHBIX
00pa3oBaTeIbHbBIX PECYPCOB B
yueOHOM AEATEIILHOCTH, CO3JaHHUs
0a3 JaHHBIX, TPUMEHEHUS] METOJIOB
MaTeMaTHYECKOT'0 MOAEIMPOBAHUS
JUIsL peIeHUs! TPOeCcCHOHANBHBIX
3aja4;

- METOJJAaMH CTaTUCTUYECKOU
00pabOTKH pe3yabTaTOB HKCIIEPH-
MEHTAJILHBIX UCCIIEJOBAHUH.




JIETMPOBAHUS IJIS pe-
MeHUs TpodecCHOHATb-
HBIX 3371a4; METOAAMH
CTaTUCTUYECKON
00pabOTKH pe3yIbTaTOB
IKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUM.

4. OFBEM JINCIIATIVHBI 1 BUJbI YYEBHOM PABOTHI

Tab6auna 4.1.
O0beM IMCUMILIMHBI M BUJbI Y4eOHOH padoThl
Buj yueoHoii padoTbl Bcero uacos 4
cemMecTp
OO01mmas TpyI0eMKOCTh TACITUTUTHHEI 288 288
AyIUTOpHBIC 3aHITHS 156 156
Jlexun 54 54
[IpakTuueckue 3aHATHS 102 102
CamocrosrensHas pabota ctyaeHtoB (CPC) 105 105
KonTpons 27 27

5. COAEPKAHUE JUCIIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHX UJIX ACTPOHOMHUYECKHX YACOB U BUJIOB YUEBHBIX 3AHATUI

Ta6auna 5.1.
5.1. CTpykTypa u coep:kaHue JMCHUIIMHBI
OO61mast Tpy10eMKOCTh JUCIUILIIMHBI COCTABIISIET 8 3aYETHHIX €ANHUII, 288 4acoB
Paszgen nucuurimHel Bunsl yueOHoI paboThI
/T
o Jlex- | Ilpaxt. | Camoc- | @opmsl
= w £ 1uH 3aHST. | TOSITE- | KOHTPOJIS
3 B
g 2! 2 JbHAsS
[} (]
3 T 8 pabora
1. CraHoBieHHE KBaHTOBOH | 4 1,2 2 6 9 Tectup.
MEXaHUKH U €€ OCHOBHbBIE
MOJIO’KEHUSI.




2 KBanToBo-mexanuueckoe | 4 3-5 14 24 24 Ormpoc
ONKCAaHUE OJHODJIEKTPOH-
HBIX aTOMOB.

3 KBanToBO-MexaHHYECKOE 4 6-10 14 24 24 Komnoks.
OIHCAaHHUE MHOTOJJIEKT-
POHHBIX aTOMOB.

4 KBanrtoBass Tteopus obpa- | 4 11- 12 24 24 Omnpoc
30BaHUA XUMHUYECKOH 14
CBSI3M M XHMHYECKHUX
peaKIui.

5 KBanToBo-mexanuueckoe | 4 15- 12 24 24 Ompoc
OIMCaHue pa3IM4YHBIX 17

MOJICKYJISIPHBIX M KpHC-
TAJUIMYECKUX CUCTEM.

Hroro: 54 102 105

5.2. Couepma}me JUCHUILINHBI « KBaHTOBasi XUMHS»

[Ipenmer kBaHTOBOI MexaHUKH. OCHOBHBIE 3Tallbl Pa3BUTHS KBAHTOBOM Teopuu. MaTtemMaTHueCcKUi
anmapar KBaHTOBOM MexaHuKu. OnepaTopbl, UX CBOHCTBA. DPMUTOBBI ONEPaTOpPbl, MX COOCTBEHHbIE
3Ha4YeHUs U coOCTBeHHBIE QYyHKIMH. Beipoxaenue.

IToctynaTtsl kKBaHTOBOM MexaHUKU. BonHoBble (yHKIMM, uX cBoiicTBa. HopmHpoBKa BOJHOBBIX
¢bynkuuid. BeposTHOCTH  pe3yabTaToB W3MEpeHHs (U3NYECKUX BEIMYUH, CpPEAHHE 3HAUCHHS
HabmoaaeMbIX. [I10THOCTH BEPOSATHOCTH HAX0XIEHHS YaCTHUI B 3JIEMEHTE 00beMa MPOCTPAHCTBA.

[IpyHIMII  COOTBETCTBUS M  OIEpPAaTOpbl KBAaHTOBOM MexaHuku. Omnepatop ['amumnbroHa.
CootHomienue HeomnpeneneHHocTe ['eitzenOepra. CHCTeMBl TOXKIECTBEHHBIX dYacTull. DepMHUOHBI U
0030HBI. AHTHUCUMMETpPHSI BOJHOBOM (DYHKIMHU Ul CUCTEMbI JIEKTPOHOB. [IpUHIMIT TOTIOJHUTENTLHOCTH
bopa. Teopema Dpendecra.

VYpasuenue lllpeaunrepa. TouHo pemaemple 3a1a4i KBAaHTOBOM MEXaHUKHU. MoJienbHbIE 3a7a4u O
MPSIMOYTOJIBHOM SIIIMKE M rapMoHudeckoM ocuuiuisitope. JKectkuil poratop. [loHsiTHE O TyHHEITBHOM
s dexte. Moaens cBoOogHOrO 31eKTpoHa. Teopema ['unpbepTa.

Pemenue ypaaenusi llpeawHrepa miis BOAOPOAONOAOOHOTO aromMa. ATOMHBIE OpPOUTANIH, WX
panuaibHble U YIJIOBbIE KOMIOHEHThl. KBaHTOBBIE umcia, uMX (uznyeckuil cmbica. Teopus MoMeHTa
umnynsca. CHUH: omepaTopbl, COOCTBEHHbIE 3HayeHMs, coOcTBeHHble (GyHKIUU. [IpaBuia crioxeHus
MOMEHTOB UMIyibca. COMH-OpOUTaIbHOE B3aUMOAECHCTBHE.

[IpuOnmxeHHble METOAbl PELIEHUS KBAHTOBOMEXAHUYECKHX 3ajad. Teopuss BO3MYILIEHUH s
CTallMOHAPHBIX COCTOSIHUM B OTCYTCTBUE BBIPOXKJICHUSI DHEPreTUUYECKUX YpOBHEH. BapuannonHnas teopema
Y JIMHEWHBIN U HEJTMHEWHBIA BapHUallMOHHBIE METO/IbI.

MHOro3nekTpoHHbIii  atoM. KBaHTOBbIE  uyMclIa  MHOTOZJEKTPOHHOrO  aTtomMa.  Tepmel
MHOT03JIeKTpOHHOTO aroMma. [IpaBuna Xynna. L,S-csa3b. [1paBwia u opoutanm Cidrepa-3eHepa.

[lepexoapl Mo BIUSHUEM 3JEKTPOMAarHUTHOrO u3nydeHus. llpaBuna otbopa, Kod(pPHUIHMEHTHI
OiHmTeiHa. Bausaue Baemnero noist. D¢ dekrs! [lTapka, 3eemana u [lamena-baka.

KBanrtoBas xumusi. MonekynspHoe ypaBHeHnue llpenunrepa. AnuabaTuueckoe NpUOIMIKEHHE.
[Tpubnmxenne bopHa-Onmnenreiimepa. Bpaiienune cuctembl sfaep Kak LEJIOro M KojebaHus sizep.
DJEKTPOHHOE BOJHOBOE YypaBHEHHME. OJIEKTPOHHAs IUIOTHOCTh M €€ HM3MEHEHHUs IpH o0pa30BaHUU
xumuueckux coenquuenuil. [Togxon beinepa.

Metoast Xaptpu u Xaptpu-®oka. CamocornacoBannoe none (CCII). YpaBuenus merona XO.
[IpencraBnenne MO B Bune JIKAO. YpaBuenus Xaptpu-®oka-Pyraana. basucusie ¢pynxiuu Ciastepa u
I'aycca.



Knaccupukanuss cocrosauiit 1 MO mno cummerpun. PacueTsl JBYXaTOMHBIX MOJIEKYIL
Koppensunonsusle auarpaMMbl JABYXaTOMHBIX MOJEKYyJld. MO JOByXaTOMHBIX T'OMO- U TE€TEPOSAEPHBIX
MOJICKYII. (Hez, Liz, Be,, By, Cy, Ny, Oy, F», CO, HF, LIF)

MO manbix MHOrOaTOMHBIX Mosiekyit (BeH,, BHs, BF3, NH3, H,0, CHy4, CoHy, NOY).

DneMeHTHl W olepauuu cuMMmeTpud. Todeunsle rpymnmbl. TabGmuubl xapaktepoB. Pasznoxenue
MIPUBOAUMBIX IIpeacTaBieHnil. Oneparop NpoeKTUPOBAHUSI.

KavecTBeHHBII TOAXOM K aHAINW3Y TEOMETPUYECKHX KOH(PHUTypaluid pa3InYHbIX COCTOSHUMN
Mouekyi. Koppensuuonnsie quarpamMvbl Youma. [Ipocroit meron Xrokkens (MOX) st m-31€KTPOHHBIX
cucreM. 6- U m-MO. m-DnekTpoHHoe mpuOIMKeHue. PacdeTsl NPOCTEHIIMX YIICBOJAOPOIHBIX U
reTepOaTOMHBIX CONPSKEHHBIX cucTeM MeTonoM MOX.

OpOuTanu CUMMETPUH ¥ dKBUBaJCHTHBIC opOuTanu. ['ubpuansanus B 6a3uce pyHkuuit S-, p- u d-
tunoB. JlokanuzoBanubie MO 1 Kaccudeckas TEOpUsi XUMHUUECKOTO CTPOSHUSI.

KBaHTOBOXMMUYECKOE ONMMCAHWE XUMUYECKHX peakuuii. [lepexoiHoe coCTOSHUE HA MMOBEPXHOCTH
noteHmanbHo 3Heprun (I1I19). wmHAekchH peaknmonHoW cnocodHocTH (MPC). Teopuss rpaHHYHBIX
opoutaneii ®ykyu. Tumbl xumudeckux peaknuii. CoriiacoBanHble (KOHIIEPTHBIE) M CTYICHYATHIC
npoueccel. Tepmudeckue u POTOXUMUYECKHE PEaKIIUU.

Coxpanenue opbutanbHoil cummerpun (npuHiun Bynsopaa-Xoddmana). [Ipumepsr npuMeHeHus
MIPUHLUIIA U TPAHULIBI €T0 TPUMEHUMOCTH.

OcHOBHBIE HAIIPABJICHUS PA3BUTHS KBAHTOBOM XUMHUU. MeTOIbI KOMITBIOTEPHOU KBAHTOBOW XHMHUH.
[lonysmnupuyeckue u©  HesMnupuyeckue pacuerbl. COBpEMEHHbIE OCHOBHBIE  IIPOrpaMMHBIE
kBaHToBOXMMHUYeckue kKomruiekcel MOPAC, Gaussian, HyperChem.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B nporecce 00yueHus: UCTIONB3YIOTCS TPaIULIMOHHbIE 00pa30BaTeIbHbIC TEXHOIOTUH (JIEKIUH,
CEeMHHApBI, IPaKTUUYECKHE paboThl) U aKTUBHbIE MHHOBALIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHHU:

1. CeMuHap B [MaJOroBOM pEXHMME NPHUMEHSETCS B OCHOBHOM TIpU OOCYKICHUH
BBICTYIIJICHUH CTYAECHTOB ¢ JA0oKJIanamu (pedeparamn)

2. I'pynnoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX pabOT

3. Berpeun ¢ coTpyaHUKaMu U pyKOBOJUTENAMU NPOQPUIBHBIX JIa0OpaTOPUl U MpeAnpusTUil
- IOTEHIMAJIbHBIMU Pab0TOJATENIIMU BBIITYCKHUKOB.

B nenom npu n3ydeHuM Kypca akTUBHBIE U MHTEPaKTUBHbBIE (POPMBI TPOBEACHUS 3aHATHI

cocTaBisItOT He MeHee 30% ayIuTOPHBIX 3aHATHM.

7. MEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMUS JIJISI CAMOCTOSITEJIBHON
PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

JlexumonHble 3aHATUS NpoBonATcs | pa3 Hexenmo B oObemMe 2 4YacoB JIeKIMM W 3 yacoB
MpaKkTU4YeCKuX 3aHaAThil B 4 ceMectpe. [locne okOHUaHMS U3Y4YEHHUS] KaKIOW TE€Mbl CTYACHTBHI MPOXOISAT

TECTUPOBAHUC, CO6CCCI{OB8.HI/IC, BBIITOJIHAKOT KOHTPOJIbHBIC pa60TBI.

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIeYeHUs TSl 00yUJaAIOMIUXCS TT0 TUCIUTUINHE:



1. bBnoxunueB A.U. OcHOBbI KBaHTOBOW MexaHuku. —M.: Hayka, 1976.
2. Menemmna A. M. Kypc KBaHTOBOW MEXaHUKH ISl XUMHUKOB.-M.: Breiciias mkoia, 1980

3. Munkua B.M. , Munses P.M., Cumkun b. f.. KBaHTOBas XMMHS OpPraHMYECKHX COCTUHCHHI.

Mexanusmsl peakiuid. —M.: Xumus, 1986.
4. @nappu P. KBantoBas xumusa. —M.: Mup, 1985.
5. Cumxkul b.4., Knenxuit M. E., I'nyxoBue M.H. 3agaun no kBaHTOBOI Teopuu

7.2. YkazaHus ajsi 00y4aronuxcs M0 OCBOCHHIO TUCITUTUTHHBI

Taoauua 7.1.

Conep:kanue caMmoOCTOSATEILHOM Pa00ThI 00YYAO M X CS

Homep | Temwi/sonpocwl, vinocumsie na camocmoamenvroe| Kon-eo | @opmut pabomot
pazoena u3zyuenue Yacoe
(mempt)

1. OcCHOBHBIE 3TaIlbl Pa3BUTHSI KBAHTOBON TEOPHH. 5 co0eceioBaHue,
KBaHTOBast XMMHSI KaK OCHOBA COBPEMEHHON XUMHU- TECTOBBII
YEeCKOW HayKH. KOHTPOJIb
JKectkuii poraTop. Mojaenb cBOOOTHOTO JIEKTPOHA. 10 cobecenoBaHue,

2. TECTOBBII

KOHTPOJIb
3. Pemenune ypasuenus Illpeaunrepa st TO4HO 10 cobecenoBanue,
pelaeMbIX 3a/1ad. TECTOBBII
KOHTPOJTb

4. Teopus Bo3mylieHuil. Bapuanuonnas teopema. 10 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

5. I'emuomono6Has 3agada. L-S cBs3b. Onpenenu- 10 cobeceloBaHue,
tenu Crnerepa. TECTOBBII

KOHTPOJTb

6. [Tpubnmxenne bopua-OnnenreliMepa. [lonxon 10 cobeceloBaHueE,

bennepa. TECTOBBIN
KOHTPOJTb

1. VYpasuenust metoga X®D. bazucHsie pyHKIIUN 10 cobecenoBaHue,

Cmatepa u I'aycca. Merog MO JIKAO TECTOBBIN
KOHTPOJIb
8. Koppensiiuronnsie quarpaMmbl ByXaTOMHBIX 10 cobeceioBaHue,
MOJIEKYJl. AKTUBHBIE (POPMBI KHCIOPO/IA. TECTOBBII
KOHTPOJIb
9. MO manbix mHOroaToMubix Mosiekyn (NHs, H,0). 10 cobeceoBaHuE,
TECTOBBIN
KOHTPOJIb
10. Juarpamma Yourima Jijist MOJIEKYJIBI METaHa. 10 cobeceoBaHue,
TECTOBBIN
Pacuer Mmonekynbl OyTagauena-1,3 mo meroay
KOHTPOJIb

XTOKKEIA.




11. OcHOBHBIEC HAMPABJICHUS Pa3BUTHS KBAHTOBOM 10 co0ecenoBaHue,
TECTOBBII

XUMHHU. MeTOAbI KOMIIBIOTEPHON KBAHTOBOW XMMHH.
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTALIUA

Ilpumepnuie éonpocel 01s cobecedosanus
Bapuanm 1

1. OcHoBHBIE 3Tanbl pa3BUTUS KBAHTOBOW Teopuu. KBaHTOBast XUMUs Kak OCHOBA COBPEMEHHOMN

XUMHYECKON HayKH.

2. XKectkuii poratop. Mojeib CBOOOIHOIO 3JICKTPOHA.

3. Pemenue ypaBuenus Llpenunrepa s TOUHO pelIaeMbIX 3a/1ad.

4. Teopus Bo3MylIeHUH. BapuanmonHnas Teopema.

5. 'enmnonono6nas 3amaya. L-S cBsa3b. Onpenenurenu Cierepa.

6. Ipubmmwkenne bopua-Onnenreiimepa. [Togxon beiinepa.

7. Ypasuenus merona X®. bazucusie ¢pyukuu Ciaatepa u ['aycca. Meton MO JIKAO

8. KoppensmnoHHbie AuarpaMMbl IBYXaTOMHBIX MOJICKYJI. AKTUBHBIE ()OPMBI KHCIOPO/IA.

9. MO manbix MHOroaroMHbix Mojiekys (NHs, H,0).

10. Inarpamma Youma it MOJISKYJIBI MeTaHa. Pacder monekynbl OyTaauena-1,3 mo Merony XrOKKels.
Bapuanm 2

1. OcHoBHbIE HaNpaBJICHUs Pa3BUTUS KBAHTOBON XUMHMU. MeTO/1bl KOMIIBIOTEPHON KBAHTOBOM XMMUHU.
2. DHEPreTUYecKui CIIeKTP MPOCTEHIINX CHCTEM: YAaCTULIBI B IPSIMOYTOJIBHOM MTOTEHITUAIEHOM SIIIIHKE,
FapMOHHMYECKOT0 OCLUAIUIATOPA U XKECTKOTO POTATOPA.
3. Kimaccudukarysi MOJIEKyISIpHBIX OpOUTANICH TI0 CHMMETPHUH. S-H P-
opOUTaNIN. P-3JIEKTPOHHOE MPUOIHKEHHE.
4. Jlokanu3oBaHHbIE MOJIEKYJIsIpHBIE opOuTanu. [ mOpuanbie opOuTanuu rudpuan3arus.
5. Teopust KpUCTAIITMUECKOTO MOJIS.
6. Pacmennenne d- u f-ypoBHE# B TOJISIX Pa3IMYHON CUMMETPHH.
5. Xumuyeckas CBs3b B KOMIUIEKCHBIX COEIMHEHHUAX Ha OCHOBAHUU JIOKAJIN30BaHHBIX
opOuTaiei.
6. AToM BoZiOpoza ¢ TOUKH 3peHus Teopun bopa.
7. OCHOBHBIE XapaKTEPUCTUKH XUMHUECKOH CBSI3H.
8. MeTo1bl uccie1oBaHMsl CTPYKTYPHBIX CBOMCTB MOJIEKYTI U KPUCTAIIIMUYECKUX COCTMHEHUH.
9.IlosicauTe, 4yTO COOOI MPEACTABISAIOT KOH(POPMAIIMH MOJIEKYI U MPUBEIUTE IPUMEPHI MOJIEKYII
¢ KOH(QOPMAITMOHHOM U30MEpHE.
10. KakoBBI OCHOBHBIE COCTABJISIFOIIIME U OCHOBHBIC THITBI MEXMOJICKYJIIPHBIX B3aUMOICHCTBHIA?

Bapuanm 3

Oneparopel KBaHTOBOM MeXaHUKH. [[oCTyaThl KBAHTOBOW MEXAHUKH.
TouHO pemraeMble KBAHTOBO-MEXaHUYECKHE 3a/1a4H.
Bonopononono6usiit atoM. OCHOBBI TEOPUU TPYII

VYrinoBoit MomeHT. [TpubankeHHbIE METOIBI KBAHTOBON MEXaHUKH.
CriexTpbl U 3JIEKTPOHHBIE 000JIOUKH aTOMOB.

MO nByXaTOMHBIX U MHOIOATOMHBIX MOJIEKYII.

MeTto1 BAJICHTHBIX CBSI3EM U1l ABYXaTOMHBIX MOJIEKYIL.

DIEKTPOHHOE CTPOEHUE COMPSIKEHHBIX MOJIEKYIL.

N~ wWNE
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9. MeTtoa KOppENISLMOHHBIX TUarpaMMm Y oJliia.
10. Konnenmus nokanu3zoBanHbix MO. ['ubpunuzarnmus.

IIpumepui 3a0anuii KOHMPOILHBLIX padom

Bapuanm 1

1. KakoBbl OCHOBHBIE THUIIbI KPUCTAJUIMYECKUX PEIIETOK?

2. KakoBbI OCHOBHBIE THUITHI 1e(DEKTOB B pealbHBIX KpUCTAIIIAX ?

3.Chopmynupyiite npaBuia ['minecnu- HalixonbMma.

4. Ins wactur BF3, NH3, IF3, NH,", SeO,, —H300pa3uTe CTPYKTYpHBIE (OPMYIIBI, OTIPEACITUTE
YHCIIO CBSI3BIBAIOIIMX M HETIOAEIEHHBIX AJIEKTPOHHBIX Map, CTEPUUYECKOE YUCIIO U TE€OMETPHIO
YacTHII.

5.CTPYKTYpbI BHEIIHETO H IPEIBHEIIHEr0 YICKTPOHHBIX CJIOCB ATOMOB 3JIEMEHTOB CISAYIOLIHe: 38

3p®3d~4s™; 4s? 4p°® 4d°5s'; 5s%5p®5d6s?. HasouTe 3TH dIeMEHTBL

6. DOTOH Y-U3TyUYEHUS C SHEPTUEH 1,024.10°5B moxer o0pa3oBaTh Mapy YacTHIL: SJIEKTPOH U
no3utpoH. KakoBa macca no3utpoHna?

7. BBIYUCIUTH SHEPTUIO U MACCy, COOTBETCTBYIOIIKE (DOTOHY, XapaKTEPU3YIOIIEMYCs JITUHOM
BOJIHBI 589 HM.

8. ITokaxkute, KakKe OPOUTAIM U KaK yJacTBYIOT B 00pa3oBaHuu cBsi3eil B coeaunernn K(NH3).

Bapuanm 2

1. Kak BbI cunTaere, ClipaBeIJIuBO JIM YTBEP)KJIEHUE: €Clid B MoJieKyse ABn cBs3u nojsipHbIE, TO
U caMa MoJieKysa Oyaet nojsipHoit? OTBeT NMOATBEpAMTE HA IPUMEPE CIEAYIOLIMX MOJIEKYIL:

BeF,, BF;, CH4, NHs;, SFG, Hzo, C02 " 802

. [To meromy MO cpaBHUTE KPaTHOCTh M SHEPTHUIO CBSA3CH B Py YACTHIL: 0,", 0,, O, 022'.

. CpaBHHTE KPaTHOCTb, YHEPTHIO CBsA3€H U MarHUTHBIE cBolcTBa yactui: CO*, CO u CO.

. Onpenenute reOMETPHUYECKOE CTPOCHUE KOMITJICKCHBIX HOHOB.

. Kakoro tuna ruGpuaHbie OpOUTaNy KOMIUIEKCOOOpa3oBaTes y4acTBYIOT B 00pa30BaHUH
cesi3eit ¢ mmrannamu:[Pt(NHz)s]*" -nuamaraurasii; [PACly]% - muamaranrssii; [Cu(NHs)a]*';
[AuCly]” - muamaruutssiii; [NiF4] - mapamarHuTHBINA.

6. Ha ocHOBe TeopHU KPUCTAJUTUYECKOTO MOJIsi YCTAHOBUTE, OYIYT JIW THaMarHUTHBIMU HJTH

g b~ WwWN

rapaMarHUTHBIMHU KOMIUIEKCHI, B KOTOPBIX JJUTAH/bl CO3AAt0T CUiIbHOE nosne: [F e(CN)6]*;
cra6oe noxe: [Cr(H,0)e]* .
7. Kakyro reomeTtpudeckyto ¢popmy umeet uoH [0O3?
8. CoctaBbTe cxemy obpazoBanus yactuil BF, u NH," . Ykakure BaneHTHOCTb M CTEIICHbD
OKHCJIEHUSI aTOMOB O0pa U a30Ta.

Kpumepuu OUECHKU omeema cmydenma npu 6blnoineHuUu KOHmpOJleOIZ paﬁombl

Ouenka TpedoBanus Kk 3HAHUAM

OTJINYHO NpUBENEHbl  TOJHBIE MpaBWIbHBIE  PEIIEHUS, OTBETHl I'PAaMOTHO
apryMEeHTHUPOBAHBI

XOpOIIO JIOTYILIEHbl HE3HAUYUTENIbHbIE MOTPEIIHOCTH MpPHU OTBETaX Ha BOMPOCHI,

aprymMeHTaius Oblia He HOJTHOM

YIIOBJIETBOPUTENBFHO | B OTBETaX Ha HEKOTOPHIE BOMPOCHI JOMYILIEHbI I'pyOble OIMIMOKH, YacTh
BBIBOJIOB HE API'YMEHTUPOBAHA UJIU apT'yMEHTUPOBAHA HENPABUIBHO

HEY/IOBJIETBOPUTENHHO | OTBeTHl HAa 50 u Gosiee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO BHIBOJIOB
HE apryMEHTHUPOBaHbI WJIM apPTYMEHTUPOBAHbI HENPABHIIHHO




Ilpumepnsvle KOHmpobLHBIE 60RPOCHL K IKZAMEHY

1. BapuanuuronHslii npuHIUI U peumienre ypaBHenus [Ipeaunrepa.
2. [IpubnuxeHre He3aBUCUMbIX YaCTHII.
3. MeToa caMocoriiacoBaHHOTO TOJI.
4. TIpubnmxeHue HeHTPATBLHOTO TOJIA.
5. ATomHBIE OPOUTATIN U UX XAPAKTEPUCTUKH.
6. AHTHCUMMETPHYHOCTH DJICKTPOHHON BOJTHOBOW (DYHKITHH.
7. Jerepmunant Cneittepa.
8. Meron Xaptpu-doka.
9. OrpannyeHHbII U HEOTpaHUUEHHbIN MeTo1bl XapTpu-Ddoka.
10.KBanTOBOXMMHYECKAsE TPAKTOBKA pElICHUI ypaBHEeHU XapTpu-doka.
112nexTpoHHbIe KOH(PHUTYpAIIUU AaTOMOB C TOUKH 3PESHHUS KBAHTOBOW XUMUH.
12. TIpubnuxenune bopHa-Onmnenreiimepa.
13. Meroa Xaptpu-®oka /i MOJIEKYI.
14. ITpubmmxenue MO JIKAO. YpaBuenus Pyrana.
15. Orpannuenust metona Xaptpu-Doxa.
16. DnekTpoHHAS KOPPEISAIHSL.
17. Meroa KOH(pUTYpPAITHOHHOTO B3aWMO/ICHCTBUS.
18. Teopema bpuitosHa.
19. Teopust BO3MyIIECHHIA.
20. MeTo BaJIEHTHBIX CBI3E.
21. To4HOCTH yueTa MEKTPOHHOU KOPPEIIALIUH.
22. Pacuer 3Hepruu Juccoruanuu XMMUYECKUX CBS3€Hl.
23. Vepapxusi METOJJOB KBAHTOBOW XHMHH.
24. Hesmnupuyeckasi KBAHTOBAsI XUMHUSL.
25. Tumbl aHATUTUYECKUX OA3UCHBIX (PYHKITUH.
26. HomenkiaTypa 6a3ucHbIX HAOOpOB.
27. MuHUMaIbHBIN Oa3uCHBIN HAOOP.
28. PacmmpenHble 6a3ucHbIe HAOOPHI.
29. Ionspuszanuonusie U qUpdy3HbIE QYHKLINU.
30. AToMHBIE 6a3HCHBIE HAOOPHI.
31. basucusie Habops! [Tomua.
32. Posib 6a3uCHBIX (QYHKIUI B ONIMCAaHUM CBOMCTB MOJICKYJI.
33. llonyamnupuueckue meroas: MINDO, AM1, PM3.
34. Paznienenue 6- U T-3J€KTPOHOB. T-3JIEKTPOHHHOE MPUOIIIKEHHE.
35. Meron Ilappusepa-Ilomna-ITappa.
36. Merox MO Xiokkens. PaciypeHHbli MeTo1 XIOKKes.
37. PacueTsl CBOMCTB MOJIEKYIL.
38. TOYHOCTh KBAHTOBOXMMHYECKHNX PACUETOB XUMUYECKUX CBOMCTB MOJIEKYIL.
39. OpOuTanpHas KapTHHA XMMUYECKOH CBSI3H.
40. KoHCTpyKTHBHAs U IeCTPYKTUBHAs HHTEp(epeHus opouTanei.
41. MonexynsipHble OpOUTAIN U UX CUMMETPUYHAs KJaccu(uKarus.
42. DnexTpoHHbIE KOHGUTYPALIUU JBYXaTOMHBIX MOJIEKY.
43. Ananu3 3aceneHHocTelt opOuTaneil mo Munnukeny. [ToHsiTue o 3apsiiax v HOpsiAKax CBSI3EH.
44. ITpocTpaHCTBEHHOE pACTIPEICTICHUE IIEKTPOHHON IIIOTHOCTH.
45. lepopmaninoHHas 3JeKTPOHHAS TUIOTHOCTb.
46. Tonomornyeckasi TEOpUsI XUMUYECKOH CBSI3H.
477.251eKTpOCTaTUUECKHUM aCTIeKT ONMCcaHusl XumMuuecko cBs3u. Teopema I'enbmana-deitHmana.
48. OcoOeHHOCTH pacIpeesIeHUs dJIEKTPOHHOM IMIIOTHOCTH B IBYXaTOMHBIX MOJICKYJIaX.
49. Jlokanu3zanus ¥ TuOpuaAn3anus opouTaien.
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50.0pOuTasibHOE U TOMOJIOTHYECKOe 000CHOBAHNE MOJEIH OTTAIKUBAHUS HJIEKTPOHHBIX Map
I'unecnin. CtpoeHre MHOTOATOMHBIX MOJIEKYJ.
51.Crneuncuka onucaHus XMMAYECKOH CBSI3M B KOOPAMHAIIMOHHBIX COSTNHEHHSIX.
52.Teopus KpUCTATIMYECKOTO TTOJISI.
53.Teopust OIS JTUTAH]IOB.
54 KoMIuieKChl CHIIBHOTO | ci1aboro nojeil. MarHuTHbIE CBOWCTBA KOMILIEKCOB.
55.9¢ddext Ana-Temnepa.
56. MeToibl pacyeTa YHEPrUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUA.
57. OueHka BaH-[1€p-BaajJbCOBBIX ATOMHBIX PALYyCOB.
58. Cneniduyeckre HeBaAJICHTHBIE B3aMMOICHCTBHS.
59. Bogopoanasi CBsi3b.
60. MonekynsapHble KOMITJIEKCHI.
61. KBaHTOBOXMMHYECKOE ONHCAHHWE XMMHUYECKHX peakuuidi B ra3oBoil ¢aze. CBiA3b C XUMHYECKOU
TEPMOJAMHAMUKON ¥ KHUHETHUKOM.
62. IloBepxHOCTh noTeHIMaNbHOM 3Hepruu (I1113) xumuyeckoi peakiuu.
63. IIlyTb XUMHUYECKON peaklK, KOOPAHHATA PEAKIINH.
64. IlepexoqHOE COCTOSTHUE UM aKTUBUPOBAHHBIN KOMILIEKC.
65. PacueT NoBEepXHOCTH NOTEHIMAIBHON YHEPTUU XUMUYECKON pEeaKIUU.
66. OcoObIe TOUKH PaBHOBECHBIX U NIEPEXOIHBIX COCTOSHUIA.
67. IlpaBuno ByaBopma-Xobdbmana u ero mNpUMEHEHHE MJi1 OLEHKHM PEaKUMOHHONW CIOCOOHOCTH
OPraHUYeCKUX COCTUHECHUH.
68. MeToabl onucaHusi XUMUYECKUX PEAKLUUNA: TEOpHs] BO3MYLICHUH, METOJI KOOPAMHATBI PEAKLUHU, METOL
IPaHUYHBIX MOJIEKYIISIPHBIX opOuTaneit Oykyw.

IIpumepsI 3K3aMEeHALMOHHBIX OHJICTOB
JK3aMeHalMOHHBII Onitet Ne 1
ITo mucuumunae «KBaHTOBas XUMHSD)
1. BapuanuonHslii npuHIKN U pelieHre ypaBHenus Llpeaunrepa.
2. MuHUMAaITbHBIN 0a3UCHBIN HAOOP.
3. IlpaBuno Bynsopma-Xodpdmana u ero mnpumeHeHue JUIsl OLEHKH pPEAKLMOHHOM CcHocoOHOCTH

OPraHNYeCKUX COCTUHECHUH.
buiier paccMoTpeH 1 yTBEpIK/IeH Ha 3acelanuu Kadeapbl

3ag. kadenpoii, mpodeccop A.M.CanamoB
IK3aMeHANMOHHbIH OujieT Ne 2

Ilo JUCIMITIINHE «KOJI.]IOI/IZIHZIH XUMU A

1. IlpubnuxeHne He3aBUCUMBIX YaCTHII.

2. PacummpenHsie 0a3ucHble HAOOPBHI.

3. MeToap! onmucaHus XUMHUYECKUX PEAKIMA: TEOPHsI BOSMYIIEHHH, METOJ KOOPIUHATHI PEaKIH, METO]T
IPaHUYHBIX MOJIEKYJISIPHBIX opouTaneit Oykyu.

buner paccMoTpeH U yTBEpK/IeH Ha 3aceaHnu Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB
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Kpurtepuu onieHKH 0TBeTa Ha IK3aMeHe

4-6annapHas IIKajaa IToxazarenu Kpurepun
(YypoBeHB
OCBOCHHUS)
OtiinyHO 1. IMonnora wusznoxenus | CTyIeHTOM JaH MOJHBIA, B JIOTMYECKOMN
(HOBBIH.IGHHBI?I TCOPCTUUCCKOT'O IIOCJIICA0BATCIIbHOCTHU pa3BepHYTLIﬁ OTBCT
YPOBEHB) Marepuaa; Ha TOCTaBJEHHBIM  BOMPOC, TJAE OH
2. TlomHora ¥ | IPOJIEMOHCTPUPOBAJI 3HAHUSA NpEAMETa B
MPABUIIBHOCTD MOJIHOM 00BbeMe Y4YeOHOM MPOTrpaMMBl,
peleHus JIOCTaTOYHO r1y0oKOo OCMBICIIBACT
MPAKTUYECKOTO JUCLHUIUIUHY, CaMOCTOSTEIIbHO, Hu
3aJlaHus; HCYCPIIBIBAIOIIC 0OTBCYACT Ha
3. IlpaBunbHOCTH W/Miy | [AOTOJIHUTEIbHbIE  BOIPOCHI,  MPUBOJIHUT
apryMEHTHPOBAHHOCT coOCTBEHHbBIE IMPpUMEPLI 110 HpO6JI€MaTI/IK€
b H3H0KEeHHs | TOCTaBIEHHOIO BOIpOCa, permn
(HOCJIGI[OBaTGJII)HOCTI) MNPCAJTIOKCHHBIC MPAKTUYCCKUC 3aJaHUs 0e3
JICUCTBUN); OIKMOOK.
Xopo1io 4. CamocrostenbHocTh | CTyIEHTOM JaH pa3BEpHYTHIA OTBET Ha
(6a3oBbIit OTBETA, MOCTaBJIICHHBI ~ BONPOC, T/A€  CTYJEHT
ypOBeHL) S. Kyanypa peuu; ACMOHCTPHUPYCT 3HAHU, HpI/IO6peTeHHLIe Ha
6. uT.IL JIEKUMOHHBIX U CEMHHApPCKUX 3aHATHSX, a
TaKXe ITOJIYyYEHHBIE IIOCPEICTBOM U3YUYEHHUS
00s13aTeIbHBIX y4E€OHBIX MaTEepHANIOB 10
KypCy, AaeT apryMEHTHUPOBAHHBIE OTBETHI,
MIPUBOJIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOJHOE  BIAJCHUE  MOHOJIOTHYECKOM
pEYBI0, JIOTUYHOCTh U IOCIEI0BATEIBHOCTD
otBeta. OIHAKO JOMYCKAETCsS HETOYHOCTDH B
OTBETE. Pemmn MPEJI0KEHHBIE
MpaKTUYECKHEe 3aJaHusi C HEOOIBITUMHI
HETOYHOCTSIMH.
Y 10BIIETBOPHUTEITH Crynentom naH OTBET,
HO CBUJIETEIBCTBYIOIIUNA B OCHOBHOM O 3HAHHU
(OpOroBHIit MPOLIECCOB HA3y4aeMon JUCIUTIIINHEI,
YPOBCHB) OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM

U TIOJHOTOW pPAaCKpBITUS TEMbl, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TEOpHH,  cJabo
c(OPMHPOBAHHBIMA  HaBBIKAMU  aHAJIN3a
SIBIICHHH, [IPOLECCOB, HEAOCTAaTOYHBIM
YMEHUEM  JaBaTh  apryMEHTUPOBAHHbIE
OTBETHI 5 NIPpUBOIUTH IIPUMEPHL,
HE/IOCTaTOYHO  CBOOOJHBIM  BJIaJIEHUEM
MOHOJIOTHYECKON peubl0, JIOTMYHOCTBIO U
MIOCJIEA0BATENBHOCTBIO OTBETA.
JlommyckaeTcsi ~ HECKOJBKO  OMMOOK B
CoJlepyKaHNuU oTBETa u peleHnu
NPAaKTUYECKUX 3alaHUM.
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HeynoBnerBopute CTylIeHTOM J1aH OTBET, KOTOPBIA COACPIKHUT

JIBHO pan CEpPbE3HBIX HETOYHOCTEM,
(ypoBeHb He O00HApY)KUBAIOIIUI HE3HAHHE IPOLECCOB
c(hopMHPOBaH) M3y4aemMoi MPEeIMETHOM obyacTy,

OTJIMYAIOIIUNCA HETJIYOOKHM pacKpBITHEM
TEMbI, HE3HAaHHEM OCHOBHBIX BOIPOCOB
TEOpuH, HeCc(HOPMHUPOBAHHBIMU HABBIKAMU
aHajgu3a SBJICHUH, IMPOIECCOB, HEYMECHHEM
JaBaTh apryMEHTUPOBAHHbBIC OTBETHI,
cila0bIM  BJIaJEHHEM  MOHOJIOTHYECKOM
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
MOCJIENOBATENHHOCTH. BriBo 1B
MOBEPXHOCTHBI. PernieHne MNpakTUYECKUX
3aJlaHUd HE BBINIOJIHEHO. T.e CTYIEHT He
CIOCOOEH OTBETUTH HA BOMPOCHI JaXKe MPHU
JIOTIOJIHATEIBHBIX ~ HABOAAIIMX  BOIPOCAX
MIPETO0/1aBaTelIs.

9. VYYEBHO-METOJNMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

9.1. YueOHas JuTepaTypa:

a) OCHOBHAsI:

1. broxunnes A.M. OcHoBBI KBaHTOBOM MexaHuku. —M.: Hayka, 1976.

2. l'unnecrin P. 'eomerpust monekyit. — M.: Mup, 1975.

3.Kapanerpsuy M.X. [Jlpakun C.H. Ctpoenue Bemectsa. -M.: Briciias mxona, 1977.

4. Kpacnos K.C. Monekynsl 1 xumuueckas cBsa3b. —M.: Beicias mkona, 1977.

5. Jlep P., Mapuann A. OpOutanbHas CMMMETpus B BoIIpocax U oTBeTax. —M.: Mup, 1976.

6. Menemmua A. M. Kypc KBaHTOBOI MEeXaHUKH T XUMHKOB.-M.: Breicias nikona, 1980.

7. Munkus B.U. , Munsie P.M. Heknaccuueckue CTpyKTypbl OpraHU4eCKUX coeAnHeHui. — PocToB-Ha-
Hony: PT'Y,1985.

8. Munkun B.U. , Munses P.M., Cumkun b. SI. Teopuss ctpoeHus monekyn. —M.: Bricmias mkona,
1979.

9. Munkun B.M. , Munses P.M., Cumxun b. f.. KBaHTOBas XuMMHs OpPraHUYECKHX COEIWHEHUH.
Mexanusmbl peakuuii. —M.: Xumus, 1986.

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

11. Cumkun B.A., Knenkuit M. E., ['myxoBues M.H. 3amaun mo KBaHTOBOW Teopuu MoJieKysl. — PocToB-Ha-
Hony: PT'Y, 1992.

12. Xodman P. CtpoeHue TBEpIbIX TEI U IOBEPXHOCTEH: B3I XMMHKA — TeopeTuka. —M.: Mup, 1990.
13. Orkunc I1. KBanTsl. CipaBouHUK KOHLENIMH. —M.: Mup,1997.

0) T1OTOJHUTEIbHAA:

Abapenkos U.B., bpatues B.®., Tyny6 A.B. Hauana kBanToBoi xumuu. —M.: Bricias mkomna, 1989.
bmomendensa JILA., Kykymkun A.K. Kypc kBaHTOBOI XUMUM 1 cTpoeHust mojekyit. —M.: MI'Y, 1980.
BBenenune B kBaHTOBY10 XUMHI0. —M.: Mup, 1982.

Hastsan O.K. Kantoast xumusi. —M.: Beicmas mkona, 1962.

Jmutpues U.C. Monekyinel 6e3 xumuueckux cBsized. —J1.: Xumus, 1980.

agrwnE
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6. Harkuna M.E. OcHOBBI TeOpUHU MOJIEKYIApHBIX opouTaneid. —M.: Hayka. 1975.
7. 3arpaanuk P., [Tomak P. OcHOBBI kBaHTOBOM XuMuu. —M.: Mup, 1979.
8. Kuapk T. Komnsrorepnas xumust. —M.: Mup, 1990.

9. Temnep /Ix., Hexsatan 3. OpOutanbHas Teopus B KOHTYpHBIX quarpammax. —M.: Mup, 1988.
10. @naiirep Y. Ctpoenue u auHamuka Moiekyir. —M.: Mup, 1982. T. 1,2.

11. ®nappu P. I'pynniel cummerpun. Teopus n Xumudeckue npuioxenus. M.: Mup, 1983.

12. ®yr3unara C. MeTtoq MonekylsipHbIX opouTtanei. — M.: Mup, 1983.

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

14. Xwrou JIx. Heopranmueckas xumusi. CTpoeHHE BEUIECTBA U PEAKIIMOHHASA CITIOCOOHOCTh. — M.: Xumus,
1987.

9.2. UHTepHeT-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

NoabkowhE

9.3. IIporpammHoe o0ecnieuyenue

YuuBepcutrer  obecrieyeH  HEOOXOIUMMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO M CBOOOJHO
pacpoCcTpaHsIeMOro MporpaMMHOT0 00ECTICUeHHsI, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOCTBA.

Kaxnpiii oOywaromuiics B TeueHHUE BCero rmnepuojga oOydeHuss oOecrneyeH WHAUBUAYAIbHBIM
HEOTPAHWYCHHBIM JIOCTYIIOM K 3JICKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTEIbHON Cpe/ie YHUBEPCUTETA U3
M000# TOYKH, B KOTOPOH UMEETCS TOCTYI K MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «HTepHeT»
KaK Ha TEPPUTOPHUH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer o0ecnedeH ciIeIyolUM KOMIIEKTOM JUIEH3MOHHOTO IPOrpaMMHOT0 00ecTIeueHUs!.

1. JIuueH3uoHHOE mporpaMMHoe o0ecrneueHue, ucnoiabzyemoe B UHrl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusiit kommuiekc MMUC “Busyanbnas Ctynus TectupoBanus™

1.4. Antuupyctoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema ‘“KoncynbTant”

1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hapsiny ¢ TpagWIIMOHHBIMEA U3AHUSMH CTYJICHTBI M COTPYIHUKH UMEIOT BO3MOXHOCTD ITOJTH30BATHCS
ANEKTPOHHBIMU TTOJTHOTEKCTOBBIMH 0a3aMu JaHHBIX:
Tabauua 9.1.

HasBaHue pecypca Ccbuika/moctTyn

OnekTpoHHass OubOnmoreka omHmaiH  «EamHoe  okHO K | http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam

«O6pazoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBI  MOpTAN:  yupekaeHwus, | http://www.edu.ru —
nporpammel, craaaaptel, BY3s1, Tectol EI'D, THA

denepanbHbIT LEHTP nHpopmanmoHHo-00pa3oBaTebHbIX | http://fcior.edu.ru -
pecypcos (OIIUOP)

ObC  "KOHCVYJIBTAHT  CTYJEHTA". Onexrponnas | http://polpred.com/news
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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

OMOIMOTEKA TEXHHYECKOTO By3a

M3marenscTBo «JlaHby. DIeKTPOHHO-ONOIMOTEYHAS] CHCTEMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHasi OnbInoTeKka

http://rvb.ru —

HznatenscTBO «JIaHb). 3HeKTpOHHO-6I/I6HI/IOTGIIHaH CHUCTCMa

http://e.lanbook.com -

ExenenenpHuk Hayku u oOpasoBanus FOra Poccun «Axagemmus»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snextponHas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-OubanoTeunas cucrema IPRbooks

http://www.iprbookshop.ru -

ONeKTPOHHO-CIIpaBOYHAsi CHCTEMa JIOKyMEHTOB B  cdepe

obpazoBanus «HbOPMIIOY»

http://www.informio.ru

I/IH(l)OpMaHHOHHO-HpaBOBaH CHCTEMaA ((KOHchII)TaHT-HJ]}OC»

CereBast Bepcus, JTOCTYyIIHA CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOHN CEeTH
Narl'V

HNudopmanmonHo-npaBoBas cuctema «['apant»

CereBast Bepcus, JTOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM CETH
Nurl’'v

DnexTpoHHO-O0nbnmnoTeuHas cucrteMa «HOpaifm»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

Tpe6OBaHI/I}I K ayJuTOpun IJid JICKHUOHHBIX W HPAKTUYCCKUX 3aHATHH; 6ecmyMHa;1 CBCTJIasa

ayIUTOpHs Ha 25 TTOCaI0YHBIX MECT C JIOCKOM.

TpeGoBanus K ayIHTOPHH JUIsi Ta6OPATOPHBIX 3aHATHIA: TaGopaTopus 60-70 M? ¢ BEITSKKOM, OOIIM

Y MECTHBIM (HaJ IIECThI0 pad04YNMHU CTOJIAMH) OCBEIICHUEM, KaHaTU3alueH (X0JI0IHas U ropsiyas Boja).

TpeGoBanust K cHeUaTU3UPOBAHHOMY OOOPYJOBAHUIO: BBITSHKHOM IKag), XUMHUYECKH CTOHKas
paKkoBUHA, IIECTh J1A0OPATOPHBIX CTOJIOB CO CTOMKUM MOKPBITHEM, OJWH CTOJI MPENOo/IaBaTelsl, IBEHAAIaTh
71a00paTOPHBIX CTYNBEB, JOCKA, TEXHUYECKHE U AaHATUTUYECKHUE BECHI.

Teopernyeckuii Kypc:

Jlexuuu, pe3eHTanuu

KoHTposbHbIe TECThI — AUCKU ¥ OyMaKHBIM BapUaHT.
Crnincku BOIIPOCOB /17151 IPOBEACHUSI KOJUIOKBUYMOB.
Tabmuipl.

BapuanTsl 3a71aHuit 17151 KOHTPOJIBHBIX paboT.

ook~ wdE

11. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOLIUXCSA 11O OCBOEHHUIO

BapuanTel 3amanuii 151 CaMOCTOSTEIFHOM pacueTHOM padOTHI.

JUCHMUIIIAHBI

Jucuunnnna «KBaHTOBas XMMHUs» HanpaBjieHa Ha popmupoBanue komnerennuit: YK-1, OIIK-3, TTK-1.
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IIpoMexyTouHas aTTecTalysl MPEANONaracT K3aMeH.

[Tpuctynas K U3y4yeHHUIO TUCLMILIMHBI, HEOOXOAMMO B IEPBYIO OUEPEb O3HAKOMUTbHCS C COJEPKAHUEM
paboueii nporpammsl aucuutuinabl (PILT).

Jlexuuy UMEIOT LIEeIBbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHHUM.

[Tpu nzyuennn u npopaboOTKe TEOPETUUECKOTO MaTepraia HEOOXOAUMO:

- MOBTOPUTH 3aKOHCIICKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUM MaTepuall U JIONOJHUTH €ro C y4eTOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JINTEPaTyphl;

- IpU CaMOCTOSITEIBHOM HM3yYCHUM TEOPETHYECKOM TEMBbl CHEeNaTb KOHCIEKT, HCIHOJb3Ys
pexomennoBanuple B PIIJ[  siuTepaTypHble  MCTOYHMKM M pecypchl  MH()OPMALMOHHO-
TEJICKOMMYHUKAaIMOHHOM ceT « HTepHeT»

- IpH TOJArOTOBKE K IPOMEXYTOYHOW AaTTeCTallid IO MOAYJI0 HCIOJNb30BaTh Marepuansl (oHIa
OLICHOYHBIX CPEJICTB.

[IpakTUyeckue 3aHATHS MPOBOAATCS C IENBIO YIIyONEeHUs M 3aKpeIUIeHUs 3HAHWH, MOJyYCHHBIX Ha
JEKLHAX U B IPOLIECCe CaMOCTOSTENbHONU paboThl HaJl HOPMAaTUBHBIMU JTIOKyMEHTaMHU, y4eOHOM U HayYHOH
JINTEPATYPOIl.

ITpu noAroTOBKE K NPAKTUYECKOMY 3aHATHIO HEOOXOUMO:

- U3YYUTb, IOBTOPUTH TEOPETUUYECKUI MaTepHall 110 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHUU JOMAIIHUX PACUETHBIX 3alaHUM, U3yYUTh, IOBTOPUTH TUIIOBbIE 3aJaHMUsI,
BBITIOJIHSIEMBIE B ayIUTOPUU.

Pexomengannu mo padore ¢ HAy4YHOUM ¥ y4eOHOM JIUTEpPaTypoOil

Pabora ¢ yueOHOI 1 HAydIHOU TUTEPATYPOI SIBJISCTCS TJIABHON OPMOIA CaMOCTOSTEIIEHON
paboThl U HEOOXOaUMa IPU MOATOTOBKE K YCTHOMY OIIPOCY Ha CEMUHAPCKUX 3aHATHAX, K MOIYJIbHBIM
KOHTPOJbHBIM paboTaM, ompocy, 3auery. OHa BKJIIOYAaeT HpopabOTKy JEKUHOHHOIO Marepuaga —
U3Y4YEHHE PEKOMEHJIOBAaHHBIX MCTOYHMKOB M JIMTEPATyphl 110 TEMATHKE JIEKLIMH. KoHncnexkr nexunun
JIOJDKEH  comepkaTh  pedepaTHBHYIO 3allMCh  OCHOBHBIX  BONPOCOB  JIGKIMH, TPEJIOKEHHBIX
IpernoiaBaTeneM cxeM (IpU UX JeMOHCTPAlMK), OCHOBHBIX HCTOYHHUKOB U JINTEPATYpPHI 10 TEMaM, BBIBOJIbI
o Kaxjaomy Bompocy. KoHcnekT HomkeH ObITh BBINOJIHEH B OTAENIBHOM TeTpanu mo mnpeamery. OH
JIOJDKEH OBITh aKKypaTHBIM, XOPOIIO YMTAEMbIM, HE COJEp’KaThb HE OTHOCALIYIOCS K TeMe MH(OPMAIUIO
WU PUCYHKH.

KoHcnekTel HaydHOM JTUTEpaTyphl IPU CAMOCTOATEIBHON MOJATOTOBKE K 3aHATHAM JOJIKHBI
OBITh BBIMOJIHEHBI TAKXKE aKKypaTHO, COJIEP>KAaTh OTBETHI HA KaX/IbIil MOCTaBJIEHHBIN B TEME BOIIPOC, UMETh
CCBUIKY Ha HMCTOYHUK HH(pOpMalMM C 00s3aTelIbHBIM YyKa3aHWEM aBTOpa, Ha3BaHUSA U rojia W3AaHUs
UCIOJIb3yeMOW HayuyHOW nurepaTypbl. KoHcrekT MokeT ObITh OMOpPHBIM (COAEp)KaTh JIMILIb OCHOBHBIE
KJIIOYEBbIE MO3MIMHK), HO TMPH 3TOM IO3BOJIIONIMM JaTh IOJHBIA OTBET MO BOIPOCY, MOXET ObITh
noApoOHBIM. O0BEM KOHCIIEKTa ONPEEISIETCS] CaMUM 00yJaroIUMCH.

B nporecce paboThl ¢ yueOHOM 1 HAyYHOH TUTEpaTypoil 0O0ydarouiics MOXKeT:

- JlenaTh 3alMcH IO XOAY YTEHHUs B BUJE MPOCTOrO WM Pa3BEpHYTOrO IUIaHa (CO3/1aBaTh MEpPEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHKE);

- COCTaBJISATh TE3UCHl (LUTHpPOBaHME HauOoJee BaXKHBIX MECT CTaTbU WM MOHOTpaduH, KOPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOThI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI).
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PaGouas mporpamMma quciuruinHbl «KBaHTOBass XUMUS» COCTaBJICHA B COOTBETCTBUH C TPEOOBAHUSIMHU
OdI'OC BO mno cneumampHoctd  04.03.01. «Xumusa (ypoBeHb OakajiaBpuara)», YTBEPKICHHOTO

npukazoM MunucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanun or 17 wutons 2017 r. Ne
671

[Iporpammy cocraBuia: K.T.H., mpodeccop Kadeapsl xumMuu Apuakona P.J1.

PaGouas nmporpamma yTBepikJeHa Ha 3acelaHuu Kadeapbl XUMUU

IIpotokon 3acemanus Ne 10 oT « 20 » WIOHA 2023 r.

Pabouas nporpamma o00peHa y4eOHO-METOANYECKIM COBETOM _XMMHUKO-OMOJIOTHYecKOro__ (dakynbreTa

[Ipotokon 3acenanus Ne 10 OT « 26  » HIOHA 2023 .

HporpaMMa pPacCMOTpCHA Ha 3aCCAaHNHA y‘le6HO'MCTOI[I/I‘IeCKOFO COBCTAa YHUBCPCUTCTA

[Tpotokoun 3acemanuss Ne _ 10 OoT «_28 » WIOHA 2023 .
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Caenenust 0 nepeyTBep:KIeHHH IPOrPaMMbI HA OYepeIHOH Y4eOHbIi roJ ¥ perucTPalui H3MeHEeHUH

YyeOHbIil
romg

Pemenue
Kadeapse
(Ne mpoTokoia,
J1aTa)

BHecenHrpie M3MEHEHUS

IToamuce 3aB.
kadempoit
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