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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HCJIHMI/I NU3YyYCHUHA TUCHUIIJIUHBI «KBaHnToBasi XUMHS» SIBJISIOTCS:

- q)OpMI/IPOBaHI/Ie OCHOB COBpeMCHHOﬁ TCOpCTH‘{CCKOf/'I XHUMHH, O3HAKOMJICHHEC C KBaHTOBO-
MCXaHHMYCCKHMMH MCTOAAMU OIMMCaHUA XUMHWYCCKUX CUCTCM (aTOMOB, MOIJICKYII, KpI/ICTaHHOB) u peaKHHﬁ.

- U3Y4YCHHUC CTYyACHTaMHU OCHOB KBAaHTOBOM MEXAaHHUKH B MPUITIOKCHUN K PCIICHHUIO XUMHWYCCKUX
3aa4, a TaKXKC TCOPCTUUYCCKHUX W PACUCTHBIX MCETOJ0B KBaHTOBOM XuMmuH. OCHOBHOEC BHHMAaHHE
YACIACTCA HEC MATECMAaTUUCCKOMY allllapary, a pacmn(prBKe (l)I/ISI/I‘ICCKOFO CMBICJIa TTOHSATUM KBAaHTOBOM
MEXaHUKH W KBAaHTOBOM XHMHHM H IMPAKTUYCCKOMY OBJIAACHUIO PACUCTHBIMHU MCTOAaAMH KBAaHTOBOU
XUMUU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HucummuinHa «KBaHTOBas XUMHS» OTHOCHUTCA K YacTH, (QOPMHPYEMOW Y4aCTHUKAMH
oOpa3oBaTesbHBIX OTHOWIEHUH bioka 1; wu3ydaercs B 4 cemecTpe M HpeACTaBIseT co0oif
TEOPETUYECKYIO0 OCHOBY JIJISl U3YUEHUS MOCIEIYIOUIMX KYPCOB XUMUYECKOTo npoduist — pu3ndeckoi
XUMHH, KOJUTOMTHON XUMUU, XUMUYECKOW TEXHOIOTHH, (PU3UKO-XMMHUUECKHX METOJIOB UCCIEAOBAHHUS.

Taoauua 2.1.

Cas3b qucuunIuebl «KBaHTOBasi XUMUS» € MPeJIIeCTBYIOIMMH JHCHUIVIMHAMYI U CPOKH MX
U3y4YeHHUs!

Kon JIMCUUIUIMHBL, TPEALIECTBYIOIINE AUCIUTINHE Cemectp
JIACIATUTAHBI «KBaHTOBasT XUMHUSI»
b1.0.11 MaremaTnka 1,2
b1.0.15 dusnka 1,2
b1.0.14 Nudopmartrka 1,2
b1.0.06 Heoprannueckas xumus 2,3

Taoauua 2.2.

Cas3pb qucuUIMHBI «KBaHTOBasi XUMMSA» € MOCJIeTYOIMMH JUCHUIITIMHAMYA U CPOKH UX
U3ydeHusi

Kon JIMCIUIITMHEL, CIeIyIOIINe 32 JUCITUTLINHON CemecTtp
JUCTUITIIMHBI «KBanToBas xumus»
b1.0.09 Crpoenue BemecTna 5




b1.0.07 Opranuydeckas XuMus 6,7
b1.0.08 dusnyeckass XUMHUSI 6,7
b1.B.26 dusnyeckre METOEI UCCIIEIOBAHUSI 6
b1.B.JIB.06.01. | TeopeTnueckre 0OCHOBbI HEOPraHUUECKOW XUMUU 8
b1.B.05 XuMuueckasi TEXHOJIOT s 5

B pe3yJsbTare ocBOeHUSI AMCUUILIMHBI 00y AI0IIMIiCS 10JI/KEH

e 3HaTh:

- pOJIb KBAHTOBOM XMMHM KaK TEOPETUYECKOTO (pyHIaMEHTa COBPEMEHHOW XMMUHU;
- 0 KBaHTOBOU XUMHH KakK pazzeiie (U3NIECKON XUMHUH U €€ POJIM B COBPEMEHHON  XUMUHU;
- BO3MOXHOCTH IPUMCHCHHUA OCHOB KBaHTOBOM MEXaHUKHU K PCIICHHUIO XUMWYCCKUX 3a4a4,
- 0 rpaHMIIaX NPUMEHUMOCTH 3aKOHOB U TE€OPHI KBAHTOBOI MEXaHUKU U KBAHTOBOW XHMHH;
- MNPUHOUIIBI HCIIOJIB30BAHUS TCOPCTUYCCKUX U PACUCTHBIX MCTOI0B KBAaHTOBOM XUMHUU JJISL
pelIeHNs pa3IMYHbIX TPAKTHYECKUX 3a/1a4.
e YMeTh:

- TPOJAEMOHCTPHPOBATH CBS3b (PYyHAAMEHTAIBHBIX SKCIIEPUMEHTOB C TEOPUEH KBAHTOBOM
MEXaHUKH C IIOMOLIbI0 U3BECTHBIX MaTEMAaTUYECKUX METOOB; PEIIaTh 33/1a4d 10 JAHHON IUCIUILINHE.

- CaMOCTOSATEIBHO (POPMYIUPOBATH 3a/1a4y (PU3HUKO-XMMUYECKOTO UCCIIEIOBAHNS B XUMUYECKUX
CUCTEMAX;

- MOJb3YSCh MOJTYYEHHBIMU 3HAHUSMHU, YMETh BBIOUPAaTh ONTUMAJIbHBIE ITYyTH U METO/IbI
peluIeHus NOCTaBIEHHbIX 33/1a4;

- MPOBOJUTH PUBUKO-XUMHUUYECKUE UCCIIEOBAHMSI CUCTEM U MPOLIECCOB C UCIIOJIb30BAHUEM
COBPEMEHHBIX METOI0B U NMPuOopoB DXMA;

- TIPOBOJAUTH (PUIUKO-XUMHUYECKHE PACUETHI;

- TI0JIb30BAThCA CIPABOYHOM JIUTEPATYPOil;

- Tpaduyecku 0ToOpaxaTh MOJIyYEHHbIE 3aBUCUMOCTH;
aHaJIM3UPOBaTh U 00CYXJATh PE3yAbTaThl (PU3UKO-XUMUYECKUX UCCIIEI0OBAHUM;
- BECTH HAYYHYIO JUCKYCCHIO.

e Baanern:

- OCHOBaMH pacyeTHBIX METOJ0B KBAHTOBON XUMHHU.
- TIPOCTPAHCTBEHHBIM MBIIIJICHUEM;

- OCHOBHBIMU MOHSATUAMH XUMHUU;

- HaBBIKaMH MMOWCKa ¥ 00pabOoTKH HH(POPMAIIUH.

3. KOMIIETEHIUH OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA IMCIIUITJIMHbI

Hpouecc HU3Yy4YCHUA NUCHUILIMHBI HAITPABJICH Ha (bOpMHpOBaHI/Ie QJICMCHTOB CJICAYIOIINX

komreteHuil B coorBeTcTBHH ¢ PI'OC BO u OIIOIT BO no nanHOMYy HampaBJI€HUIO TTOATOTOBKHU:



Kon HaumeHoBanue Nuaukatop B pe3yabTaTe 0cBOEHUS
KOMIeTeHI KOMIeTeHIHH JMOCTHIKEHHUSI AMCHMILTHHBI 00yJa 0 IIUiiCst
uu KOMIEeTeH HH JOJIZKeH
Yuueepcanvrvie Komnemenyuu U UHOUKAMOPbL UX OOCHIUICCHUS
YK-1 Cnoco0eH ocymecT- YK-1.1. Anamm3upyer | 3HaTh:

BJISITh MOUCK, KPUTHU-
YyecKHH aHAJIN3 U
CUHTe3 MH(pOpMaLUH,
NPUMEHATH CUCTEeM-
HBI MOAX0 AJIA pe-
LIEHUS MOCTABJIEHHBIX
3agayq

3aja4yy, BBIJENSAS ee
0azoBbIe
COCTaBIISIIONINE;
VYK-1.2. Ompenenser,
HUHTEPIIPETUPYET u

pamxupyer HWHpOpMa-
U0, TpeOyeMyro IyIst
peIIeHusI  TIOCTaBIICH-
HOM 3a7a4H;

YK-1.3. OcymectBis-
€T MOUCK WHPOpMALIUH
JUIL  pelIeHHs  I10C-
TaBJICHHOM 3ajadu II0
Pa3ITHYHBIM THUIIaM
3aIpOCOB;

VYK-14. TIlpu oOpa-
00Tke  WHpOpMAIHH
ornuyaer (akTel OT
MHEHHUH, WHTepIpeTa-
Ui, OLEHOK, (OpMH-
pyer COOCTBEHHBIE
MHEHHUSI W CYXJIEHUs,
apryMEHTUPYET CBOM
BBHIBOABI W TOYKY
3pEHUS;

YK-1.5 PaccmarpuBa-
€T | IpeJyiaraet BO3-
MOXHbIC BapUAHTEI pe-
IICHUS TOCTABJICHHOM
3a71a4H1, OLICHUBAsA UX
JTOCTOMHCTBA ¥ HEJ0C-
TaTKHU.

- IOHSATHE U KJIacCUUKAIHS
CHCTEM;

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH
(yHKIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CHCTEMHOTO
M0JX0/1a B HAYYHOM ITO3HAHUM;

- TIOHSTHE O CHCTEME, e¢ ISIIX,
3aJadax ¥ OOLIMX MPHUHIMIIAX;

- OCHOBHEBIE TEXHOJIOTHH TTOMCKA U
cbopa nHpOpMAaIHH;

- opmathl mpencTaBlICHUS
nH(GOPMAITH B KOMIIBIOTEPE;

- IpaBuUJIa UCIIOJIb30BAHUS CPEACTB
CBSI3H;

- MH(OPMAIIMOHHO-TIOUCKOBEIE
cHCTEeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYLIECTBICHHS
noncka HH(GOpMaIHH;

- TEXHOJIOTHIO CHCTeMAaTH3alu1
NOJTy4eHHOH HH(pOpMAIINY;

- CIOCOOBI CTaTUCTHYECKOH 00pa-
OOTKH JTaHHBIX, IPEACTABICHHBIX B
Pas3JIMYHBIX U3MEPUTEIbHBIX HIKa-
Jax M aHaJH3 MOJTYYCHHBIX PE3YIlb-
TaToB;

- BUABI ¥ GopMbI paboTEHI ¢ TIe/a-
TOTMYECKON U HAYYHOU JIUTEpaTy-
poi;

- TpeOoBaHMUS K 0(YOPMIICHHIO
oubnmorpadun (cmcka IUTepary-
pBI).

Ymertn:

- paboTtath ¢ HHGOPMAITHEH,
NPEACTaBICHHOH B pa3IMuHON
hopme;

- 00pabaTkIBaTh JaHHBIE CPEIICT-
BaMH CTaHJAPTHOTO MPOTPaMMHOT0
obecrieueHus;

- CHHTE3UpOBATh HH(OPMAIIHIO,
NPEACTABJICHHYIO B Pa3JIMYHBIX
WCTOYHUKAX; -

- BBIOMpaTh UCTOYHHUKH WH(OpMA-
1M, aJICKBATHbIC TIOCTABICHHBIM
3aJayaM U COOTBETCTBYIOIHE Ha-
YYHOMY MHUPOBO33PEHHIO;

- OCYILECTBIIATH NOUCK MH(pOpMa-
LHH;

- HHTEPIIPETUPOBATh U PAHKUPO-
BaTh HH(OPMAIIHIO, TPEOYEMYIO JUIs
peLIeHUs IOCTABICHHON 3a/1auH.




Baanertsn:

- IEPCOHAILHBIM KOMIIBIOTEPOM H
MOMCKOBBIMH CEPBHCAMMU;

- METOJMKAMH aHaJUTHKO-CHHTE-
THUYECKOW 00pabOTKH HHPOPMALTUH
13 Pa3INIHBIX HHPOPMAITHOHHO-
MMOMCKOBBIX CUCTEM (IIPEAMETH3a-
IIUs1, aHHOTUPOBaHUE, pedepupo-
BaHNE).

Hp0¢eCCMOHaJleble Komnemenyuu u undukamopbt UX 00CMUICEHUSA

K-1

Crnoco0eHn TpoBOAUTH
HAy4YHbICe  HCCIENA0BA-
HUA 10 cpopMyJIH-

POBaHHOIl TeMaTUKe U
NoJIy4aTb HOBbIE Ha-
y4YHble U NPHKJIATHbIE
pe3yabTaThl.

IK-1.1. [Ilemonctpupy-
€T 3HaHUS OCHOBHBIX
METO/IOB 00paboTKn
XUMHUYECKOW wuH(popMa-
uuu U TpeboBaHUU K
OoTYeTaM W TIPOEKTaM;
Ha3Ha4YeHUs1 HawOoJee
pacmpocTpaHeHHBIX
CPEACTB aBTOMaTH3aL[UH
nH()OPMAITMOHHON  1esl-
TENBHOCTH, Ha3HAYCHUS
n  (QYHKIMH Omepanu-
OHHBIX CHUCTEM;

K-1.2. Ucnionp3yer
COBPEMCHHBIEC METOABI
JUTSL PEIICHUST XMMHUYeC-
KUX 3a7a4, paboTaeT ¢
0a3aMu TaHHBIX B KOM-
IBIOTCPHBIX CETAX]
WCTOJIB3yEeT MOTyUYeH-
HbIE 3HAHUS IS 00pa-
OOTKH XUMUYECKON WH-
(dbopMaIu U CoCTaBJe-
HUSI OTYETOB U MPOCK-
TOB; UCIIOJIb3YET 0a30-
BbIe 3HaHUS B 001aCTH
€CTECTBCHHBIX HAYK MPH
peleHNY 3a1a4
XHMHUYECKOTO MPOQHIIS;

K- 1.3. Bnageer Ha-
BBIKAMH HCITOJTE30BaHUS
NpUOOPETEHHBIX 3HAHUIH
Y YMEHUN B IPAKTHYEC-
KOH JesITeIbHOCTH U
TTOBCETHEBHOM KU3HMU;
HaBBIKaMH (P (EKTHB-
HOM OpraHu3alliy UH-
JIUBUIYTBHOTO HH(OP-
MAIMOHHOTO MPOCT-
pancTBa: 3¢ (HEKTUBHOTO
nmpuMeHeHus uHpopMa-
IIMOHHBIX 00pa30Ba-
TEJILHBIX PECYPCOB B
y4eOHOH JesSTeNbHOCTH,
co3manus 6a3 JaHHBIX,
MTPUMEHEHHS] METOJIOB

3HaTh:

- OCHOBHBIE METOJIOB 00pabOTKH
XUMUYeCKOW MH(OpMAIUHU U
TpeOOBaHMI K OTYETAM U MPOCKTaM;
- Ha3Ha4eHus Haubosee
pacnpoCTpaHEHHBIX CPEJICTB
aBTOMAaTH3aHi UHPOPMAITOHHOH
JIeSITeIbHOCTH; - HA3HAYCHUS U
(yHKLIMH ONIEPaLIMOHHBIX CUCTEM.
Ymern:

- UCTIOJIb30BaTh COBPEMEHHEIE
METOJIBI JUISl PEIICHHUS XUMUYECKIX
3a/1a4; - paboTaTh ¢ Oa3amMu JaHHBIX
B KOMITBIOTEPHBIX CETSIX;

- UCTIOJIB30BATh TOJyYCHHBIE
3HAHHA AJ1s1 00pabOTKH XUMUUECKON
UH(POPMAIMH U COCTABJICHHSI
OTYETOB U TIPOEKTOB;

- HCIOJIb30BaTh 0A30BbHIC 3HAHUS B
00J1aCTH €CTECTBEHHBIX HaYK IPH
PEIICHUY 3a]1a4 XUMHUYECKOTO
npoQuIIs.

Baangers:

HABBIKAMH UCTIOJIh30BAHHS
MPUOOPETCHHBIX 3HAHUH 1 YMECHUIN
B TIPAKTHYECKOH JICSITEIbHOCTH H
ITOBCETHECBHOM JKU3HM;

- HaBBIKaMH (P GEKTUBHON
OpraHu3aliy HHAUBUIAYAILHOTO
MH()OPMAIOHHOTO MPOCTPAHCTBA!
3¢ dpexTrBHOTO TPUME-HEHUS
UH()OPMAITMOHHBIX
00pa3oBaTeIbHBIX PECYPCOB B
yueOHOW AeATELHOCTH, CO3/IaHuUS
0a3 JaHHBIX, IPUMEHEHHS METO/IOB
MaTeMaTHYeCKOr0 MOJICITUPOBAHHS
JUTSL peIeHusI MPoQeCcCHOHATBHBIX
3a1au;

- METOJJaMH CTATUCTHYECKOU
00paboTKH pe3yNbTaTOB HKCIIEPH-
MEHTAIBHBIX UCCIICIOBAHUH.




MaTeMaTH4YECKOI0 MO-
JIeNMPOBaHUs IS pe-
HIeHHS PO eCcCHOHAITb-
HBIX 3a7a4; METOdAMHU
CTaTUCTUYECKOMU
00paboTKH pe3yIbTaToB
AKCIIEPUMEHTATBHBIX
HUCCIIEOBAaHUH.

4. OFBbEM JUCHANAHBI U BUJbI YYEEHOM PABOTHI

Taoauna 4.1.
O0bem AMCcUMIJIMHBI M BUABI YU4eOHOI padoThl
Buj yueOHoii padoThl Bcero yacos 4
cemMecTp
OO6m1ast TpyA0€MKOCTh TUCIIUTUTHHBI 252 252
AyIHUTOpPHBIE 3aHATHUS 154 154
Jlexmun 70 70
[IpakTHueckue 3aHATHS 84 84
CamocTtostenbHas padora crynentoB (CPC) 71 71
KonTposns 27 27

5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA _
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKUX YACOB 1 BUJ1OB YYEBHbIX 3AHATUU

5.1. CtpykTypa u coaep:kaHue JUCHUIIMHbI
OO01mast Tpy10eMKOCTh AUCIUTLIIMHBI COCTABIISICT 7 3a4eTHBIX €MHUIIL, 252 Yaca.

Taoauna 5.1.

Paznen nucuuiuimHel Bunasr yue6HoiIi paboThI
/1
o Jlex- | Ipaxt. | Camoc- | ®opmbl
§ = 2| muu 3aHAT. | TOSITE- | KOHTPOJS
2 S %é JIbHAs
[P} ()
3 + 3 pabota
1. CraHoBieHHE KBaHTOBOH | 4 1,2 2 6 10 Tectup.
MEXaHHKH M €€ OCHOBHBIC
MTOJIOKEHHSL.




2 KBanToBo-Mexanuueckoe | 4 3-5 16 18 14 Ompoc
OINMCaHNE OJHODJIEKTPOH-
HBIX aTOMOB.

3 KBaHTOBO-MeXaHHYECKOE 4 6-10 18 18 10 Komnoxs.
OIMCaHue MHOTOJJIEKT-
POHHBIX aTOMOB.

4 KBanroBas Tteopusi obpa- | 4 11- 18 18 15 Omnpoc
30BaHUSA XAMUYECKOU 14
CBSI3M U XHMHUYECKHX
pEaKIHUA.

5 KBanToBo-Mexanuueckoe | 4 15- 16 24 12 Ompoc
OIMCaHue pa3IU4YHBIX 17

MOJICKYJISIPHBIX M KPHC-
TAJIAYECKUX CUCTEM.
Hroro: 70 84 71

5.2. Conep:xxkanne nucunninHbl «KBaHTOBasi XuMushy

IIpenmer kBaHTOBOM MexaHUKH. OCHOBHBIE 3Tallbl pa3BUTHsI KBAaHTOBOW Teopuu. MaTemaTnueckuit
anmapar KBaHTOBOM MexaHMKH. Omneparopbl, MX CBOHCTBa. DpPMHUTOBBI OIEPATOPBI, UX COOCTBEHHBIE
3Ha4YeHUs1 U coOCTBEHHBIE PYHKIMH. Beipoxkaenue.

ITocTynatel kBaHTOBOM MexaHuku. BonHoBble ¢QyHKuIMH, UX cBOHcCTBa. HOpMHpPOBKa BOJHOBBIX
¢bynkuuii. BeposTHOCTH pe3ynbTaTOB M3MEpPeHHS (U3WYECKUX BEJIMYUH, CpEJHHE 3HAYCHUS
HabmoaaeMbIX. [IIOTHOCTh BEPOATHOCTH HaXO0X/IEHHUS YAaCTHILL B 3JIEMEHTE 00beMa IMPOCTPAHCTBA.

[IpuHIMIT COOTBETCTBUS M  OHEpaTopbl KBaHTOBOM MexaHuku. Omneparop ['amuibTOHA.
CootHomienue HeompeneneHHocteil [eizenbepra. Cuctembl TOXIECTBEHHbIX 4YacTULl. DepMHOHBI U
0030HBI. AHTUCUMMETpPHS BOJHOBOW (DYHKIMHU JUIS CHCTEMBI JIEKTPOHOB. [IpHHIMI JOMOTHUTEIHHOCTH
bopa. Teopema Dpendecra.

VpaBuenue llpeaunrepa. Touno pemaeMbie 3a7a4M KBAHTOBOM MEXaHUKHA. MOJENIbHbBIE 3aa4u O
IPSIMOYTOJIBHOM SIIIMKE M rapMoHM4YecKoM ocuuiuisitope. JKectkuit porarop. IloHsTHE O TyHHEITBHOM
s dekre. Monens cBoOogHOTO 1ekTpoHa. Teopema ['minpbepTa.

Pemenue ypaBHenus Illpenunrepa st BOIOpOIONOAOOHOTO aToMa. ATOMHBIE OpOMTaNH, HX
paavanbHble U YIJOBblE KOMIIOHEHTHl. KBaHTOBBIE umcia, ux ¢uznyeckuil cmbicia. Teopuss MOMeHTa
umnynbca. CIUH: onepaTopbl, COOCTBEHHbIE 3HAu€HUs, COOCTBEHHble (yHKUMHU. [IpaBuna croxxeHus
MOMEHTOB uMnysiabca. CnuH-opOUTaIbHOE B3aUMOJAEHCTBHE.

[TpubnukeHHbIE METOABI pEIIeHUs] KBAaHTOBOMEXAHWYECKHX 3ahay. TeopHst BO3MYILIEHMH IS
CTallMOHAPHBIX COCTOSIHUN B OTCYTCTBHE BBIPOKJICHHSI JHEPreTUUYECKUX YPOBHEW. Bapuamonnas reopema
Y JIMHEWHBIA U HEJIMHENHBIA BApUALIMOHHBIE METOIBI.

MHoOrosnekTpoHHblii  aToM.  KBaHTOBBIE  4YHMClIa  MHOTODJIEKTPOHHOTO  aToMa. [ epMbl
MHOT03JIeKTpoHHOr0 aTtoMa. [IpaBuna Xynna. L,S-cBa3s. [IpaBuna u opoburanu Ciasrepa-3enepa.

[lepexonpl moa BIMSIHUEM OJJIEKTpOMAarHuTHoro usiydenus. [IpaBuna orbopa, Ko3phUIIUEHTHI
OitHiuTeiHa. Biusnue BaenHero noius. Dddexts! [ltapka, 3eemana u [lamena-baxa.

KBanroBas xumusa. MonekynspHoe ypaBHeHue llpeaunrepa. Annabatuueckoe MpUOTIMKEHUE.
[Tpubnmxenue bopHa-Onnenreiimepa. Bpamienue cucrtembl siaep Kak LEJIOro M KonebaHus sgep.
DJIEKTPOHHOE BOJIHOBOE YypaBHEHHE. OJEKTPOHHAS IUIOTHOCTh M €€ HM3MEHEHUS Mpu 00pa3oBaHUHU
xuMuueckux coeaqunenun. [logxon beiaepa.

Metoast Xaptpu u Xaptpu-®oka. CamocormacoBannoe mojie (CCII). YpaBuenus meroma XO.
[Mpencrasnerne MO B Bune JIKAO. Ypasuenuss Xaprpu-®oka-Pyraana. basucusie ¢pynkuun Cisrepa u
l"aycca.



Knaccudukanuss cocrosuuit u MO mno cummerpun. PacueTsl JBYXaTOMHBIX MOJICKYIL.
KoppensuuoHHble nuarpaMMmbl JBYXaTOMHBIX MOJIEKYl. MO nIByXaTOMHBIX T'OMO- M TE€TEPOSACPHBIX
MOJICKYII. (Hez, Li,, Bey, By, Cy, Ny, Oy, F,, CO, HF, Li F)

MO manbix MHOrOATOMHBIX MoJieKyl (BeH,, BHs, BF3, NH3, H,O, CHy4, CoHy4, NO,).

DJeMeHTHl M Olepaluud CUMMeTpuu. TodeuHble rpymmbl. TaOnuubl xapaktepoB. Pasznoxenue
IIPUBOJUMBIX NpecTaBieHni. OnepaTop NpOEKTUPOBAaHUS.

KayecTBeHHBIH TOAXOA K aHaNM3y TEOMETPHUYECKUX KOH(PUTypaluid pasindHbIX COCTOSHHA
monekya. Koppensunonnsle auarpamMmel Yooma. [Ipoctoit metoa Xrokkens (MOX) Uit m-37€KTPOHHBIX
cucreM. 6- U n-MO. n-OnekTpoHHoe npuOIMKEeHHE. PacdeTsl TPOCTEHIIMX YrIEBOAOPOAHBIX |
reTepOATOMHBIX CONPSLKEHHBIX cucteM MeronoM MOX.

OpOuTany CUMMETPUH ¥ KBHBAJICHTHBIC opOuTanu. ['ubpuauszanus B 6asuce GpyHkuui S-, p- u d-
tunoB. Jlokanmszosanueie MO u knaccuuyeckas TeOpusi XMMHUUYECKOTO CTPOCHHS.

KBaHTOBOXMMHMUYECKOE ONHCAHME XMMHUYECKUX peakuuil. [lepexomHoe cocTossHME Ha MOBEPXHOCTH
noreHimanbHoi 3Heprun (III13). muaexcsl peakumonnoit crnocodbnoctu (MPC). Teopust rpaHudHBIX
opbutaneit ®dykyu. Tunbsl xumudeckux peakuuil. CoryiacoBaHHble (KOHLIEPTHBIE) W CTyIEHYAThIe
nporecchl. Tepmudeckue v HOTOXUMUYECKUE PEaKIUH.

Coxpanenue opOutanbHoM cummerpun (npuHuun Byasopaa-Xoddmana). Ilpumeps! npuMeHneHus
IIPUHIINAIIA ¥ TPaHUILIBI €T0 IPUMEHUMOCTH.

OcHOBHbIE HaNpaBJICHUS Pa3BUTHs KBAaHTOBOM XMMHMU. METOIbl KOMITBIOTEPHOW KBAaHTOBOM XUMUHU.
[Tonmysmnupuueckue U HedMIUpUYeckHe  pacueTbl. COBpEMEHHBIE  OCHOBHBIE  IIPOIPaMMHBIE
kBaHToBoXuMuueckue komriekcsl MOPAC, Gaussian, HyperChem.

6. ObPASOBATEJIBHBIE TEXHOJIOT'UHN

B npornecce 00yueHus UCTIONB3YIOTCS TPAJUIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH (JICKIHH,
CEeMMHApBbI, IPaKTUYeCKHe padOThl) M AKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTEeIbHbIEC TEXHOIOTHUH:

1. CemuHap B [JUAJOrOBOM pEXHME IPUMEHSAETCS B OCHOBHOM IIpU  OOCYXICHHUU
BBICTYIUIEHUH CTYJEHTOB C JJ0KJIagaMu (pedeparamu)

2. ['pynmoBoii pa3z6op pe3yabTaToB KOHTPOJIBHBIX paboT

3. BeTpeun ¢ coTpynHUKaMU U PYKOBOJIUTENAMH NPOQHIBHBIX JIA00OPATOpUi U MpeInpusiTHIA
- HOTEHIMAJIBHBIMU Pab0TOAATEISIMU BBIITYCKHUKOB.

B nenom npu u3ydeHnn Kypca akTUBHBIE U HHTEPaKTHBHBIC ()OPMBI IPOBEACHUS 3aHATHI

cocTaBisAt0T He MeHee 30% ayAuTOpPHBIX 3aHITUH.

7. NIEPEYEHb YYEBHO-METOJUYECKOI'O OBECHEYEHUA J1JISI CAMOCTOSTEJBbHON
PABOTbBI OBYYAIOIIUXCS IO JUCHHUIITIMHE

JlekuMOHHBIE 3aHATUS TPOBOIATCS | pa3 Hememo B oObeMe 2 4YacoB JIEKIMA W 3 4Yacos
MpakTUYecKuX 3aHsATHi B 4 cemectpe. Ilocne oxkoHUaHMS M3ydeHHUs KaXKIOHW TEMbl CTYIEHTHI MPOXOJAT

TCCTUPOBAHUC, CO6€C€,Z[OB8.HI/IG, BBIIIOJIHAKOT KOHTPOJIbHBIC pa6OTBI.

7.1. IlepedeHb-y4e0HO-METOAUIECKOTO 00ECTIEYSHUS ISl O0YJAIOLIMXCS 110 TUCIUILTNHE:



1. Bnoxunues A.U. OcHoBbI KBaHTOBOM MexaHuku. —M.: Hayka, 1976.
2. Menemmna A. M. Kypc KBaHTOBOW MEXaHUKH JIJIs1 XUMHUKOB.-M.: Breictias mkoia, 1980

3. Munkua B.U. , Munses P.M., Cumkun b. f.. KBanToBass XuMusi OpraHWYECKHX COCIUHCHHIA.

Mexanusmbl peakuuid. —M.: Xumus, 1986.
4. @nappu P. KanToBas xumus. —M.: Mup, 1985.
5. Cumxun B.4., Knenxuii M. E., I'myxoBne M.H. 3amaun mo kBaHTOBO# Teopuu

7.2. YkazaHus A 00y4aronuxcs Mo OCBOCHHIO TUCIIUTUTHHBI

Taoauma 7.1.

ConeprxaHue caMOCTOATEILHOMH PA00THI 00y YAIOIIMXCSI
Homep | Temwi/sonpocnl, evinocumsie na camocmoamensvroe| Kon-6o | @opmot pabomut
pasoena uszyueHnue yacoe
(memol)

1. OCHOBHBIE 3Tarbl Pa3BUTHSI KBAHTOBON TECOPHHU. 3 cobecenoBanue,
KBaHTOBass XMMHs KaK OCHOBAa COBPEMEHHOM XUMU- TECTOBBII
YECKON HAyKH. KOHTPOJIb
“Kectkuii poraTop. Moaens cBOOOAHOTO AIIEKTPOHA. 4 cobecenoBanue,

2. TECTOBBIIN

KOHTPOJIb
3. Pemenue ypaBuenus Lllpeaunrepa 1ist TOUHO 4 cobecenoBaHue,
pelIaeMbIX 3a1ad. TECTOBBIN
KOHTPOJTb

4, Teopust Bo3MyIeHnid. Bapuanronnas teopema. 4 cobeceoBaHuMe,
TECTOBBII
KOHTPOJIb

5. I'emuononoOHas 3aqada. L-S cBs3e. Onpenenu- 4 cobeceoBanue,
tenu Crerepa. TECTOBBIN

KOHTPOJTb

6. [Tpubmmxenue bopua-Onnenreiimepa. [lonxon 4 cobecenoBaHue,

bennepa. TECTOBBIN
KOHTPOJTb

7. VYpasuenus metoga X®D. bazucHsie pyHKIIIN 6 cobeceoBaHme,

Cnatepa u I'aycca. Merog MO JIKAO TECTOBBIN
KOHTPOJIb
8. Koppensimonnslie nuarpaMMbl TByXaTOMHBIX 6 cobecenoBaHue,
MOJIEKYJI. AKTHBHBIE (JOPMBI KUCTIOPO/Ia. TECTOBBII
KOHTPOJIb
9. MO masbix MHOrOaTOMHBIX MOstekylt (NHs, H,0). 4 cobecenoBanue,
TECTOBBII
KOHTPOJTb
10. JHuarpamma Youia s MOJIEKYJIbI METaHa. 6 cobecenoBaHue,
TECTOBBII
PacueT monekynbl Oyraauena-1,3 mo mertony
KOHTPOJTb

XIOKKES.




11. OcCHOBHbBIEC HaIIpaBJICHUS Pa3BUTHS KBAHTOBOM 6 cobecemoBanue,
TECTOBBIN

XUMHH. MeTOIbI KOMIIBIOTEPHON KBAHTOBOW XUMHH.
KOHTPOJIb

8. OHNEHOYHBIE CPEACTBA JUISI TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMTPOMEKYTOYHOU ATTECTALIUA

Ilpumepnuie éonpocel ona codecedosanus
Bapuanm 1

1. OcHoBHBIE ATanbl pa3BUTH KBAHTOBOU Teopuu. KBaHTOBasi XUMUS KaK OCHOBA COBPEMEHHOMN

XHMHUYECKON HayKH.

. Kectkuit poratop. Monens cBOOOTHOTO 3JIEKTPOHA.

. Pemenune ypaBaenus lllpeaunrepa a1 TOUHO peliaeMbIX 3aa4.

. Teopus Bo3myuieHuii. Bapuaunonnas reopema.

. 'emmonogo6Has 3amava. L-S cBsa3b. Onpenenurenu Crnerepa.

. Ipubmmxenune bopua-Onnenreiimepa. [logxon belinepa.

. YpaBHenus metona X®P. baszucusie pynakuuu Cisrepa u ['aycca. Merog MO JIKAO

. Koppensuronusie guarpaMmbl ABYXaTOMHBIX MOJIEKYJI. AKTUBHBIE (POPMBI KHUCTIOPO/IA.

MO mainbix MHOroatoMusix Mojekyi (NHs, H,0).

10. Inarpamma Youmma At MOJISKYIIBI MeTaHa. Pacdet monekyibl OyTanuena-1,3 mo meromy XrOKKeds.
Bapuanm 2

O©oOoO~NO ULk, WN

1. OcHOBHBIE HallpaBJICHUS PAa3BUTUSI KBAHTOBOM XUMHH. METOIbI KOMITBIOTEPHOM KBAaHTOBOIN XUMUHU.
2. DHepPreTU4ecKuil CIeKTp MPOCTEHITNX CHCTEM: YACTUIIBI B IPSMOYTOJIbHOM MTOTEHIIUAIEHOM SIIIHKE,
rapMOHHMYECKOT0 OCHUIUISATOPA U KECTKOIO POTATOPA.
3. Kimaccugukanus MoJeKyIsipHbIX OpOuTanel o CAMMETPHU. S-U P-
opOuUTANIU. P-3JIEKTPOHHOE MPUOIIKEHUE.
4. Jlokanu3oBaHHBIE MOJIEKYISIpHBIE OpOuTanu. [ mOpuHbIe OpOUTATUN THOPHIN3AIIHS.
5. Teopust KPUCTAJUTMYECKOTO TOJIS.
6. Pacmerienue d- u f-ypoBHE# B TOJSX Pa3IMYHON CUMMETPHH.
5. Xumuueckas cBsi3b B KOMIUIEKCHBIX COSIUHEHHSIX HA OCHOBAaHUM JIOKATM30BAHHBIX
opOuTanei.
6. ATom Bozopoza ¢ TOUKH 3peHus Teopun bopa.
7. OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKON CBS3H.
8. MeTo/1bl uCClIeIOBaHUS CTPYKTYPHBIX CBOMCTB MOJIEKYI U KPUCTAINIMUECKUX COCTUHEHUH.
9.IlosicauTe, 4TO COOOI MPEICTABIAIOT KOHPOPMAITUU MOJICKYJT U TIPUBEIUTE IIPUMEPHI MOJICKYJT
¢ KOH(QOPMAIIMOHHOI U30MepHUEH.
10. KakoBBI OCHOBHBIE COCTABIISIONINE U OCHOBHBIE THITHI MEKMOJIEKYJISIPHBIX B3aUMOICHCTBHIA?

Bapuanm 3

OmnepaTopsl KBaHTOBOM MexaHUKU. [1oCTynaThl KBAHTOBOW MEXaHUKH.
TouHO pelnraemMble KBAHTOBO-MEXaHUUYECKHUE 3aJaUH.
Bonopononono6Heiii atoM. OCHOBBI TEOPUH TPYIIIT

VYrnoBoii MoMeHT. [TpuGirmkeHHbIE METOIbI KBAHTOBON MEXaHUKH.
CrexTpsl U JIEKTPOHHBIE 000JIOYKHA aTOMOB.

MO nByXaTOMHBIX U MHOI'OATOMHBIX MOJEKYII.

MeTo/1 BAJICHTHBIX CBSI3€HM JUIsl ABYXaTOMHBIX MOJIEKYIL.

DIEKTPOHHOE CTPOEHUE COMPSIKEHHBIX MOJIEKYII.

LN~ WNE
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9. Meroa KOppENSIUOHHBIX AUarpamMm Y oJia.
10. Konnenus nokanu3zoBanHbix MO. ['ubpuamzarusi.

IIpumepul 3a0anuii KOHMPOLHBIX padom

Bapuanm 1

1. KakoBbI OCHOBHBIEC THUITH KPUCTAJUTHUYECKUX PEIICTOK?

2. KakoBbl OCHOBHBIE TUTIBI I€()EKTOB B peabHBIX KpUCTALIax?

3.Chopmynupyiite nmpaBuia [ 'mimnecnu- Halixonsma.

4. Mnsa wactun BF3, NHa, IF3, NH,", Se0,, —u306pasute cTpyKTypHBIE (DOPMYIIBI, ONIPENeHTe
YHCJIO CBSI3bIBAIOLINX U HETOEJIEHHBIX JIEKTPOHHBIX Map, CTEPUUECKOE YHCIIO U TEOMETPHUIO
YacTHII.

5.CTPYKTYpPBbI BHEIIHETO ¥ IIPEIBHEIIHEr0 YIEKTPOHHBIX CJIOCB ATOMOB HJIEMEHTOB CIEAYIONIHe: 38

3p®3d°4s’; 4s? 4p° 4d°5st; 5825p65d4652 . HazoBuTe 3TH 3J1¢MCHTEHI.

6. DOTOH Y-U3Ty4YEHUS C SHEpPrUeH 1,024.10° 5B moxer 00pa3oBaTh Mapy YaCTHII: dJECKTPOH H
no3utpoH. KakoBa macca nosutpoHna?

7. BBIYUCTUTD SHEPTHUIO U MACCy, COOTBETCTBYIONINE (POTOHY, XapaKTePU3YIOIIEMYCs JUTMHON
BOJIHBI 589 HM.

8. ITokaxkurte, KaKkue OpOUTAIHN U KaK yJ4aCTBYIOT B 0Opa3oBanuu cBsizeil B coequHennn K(NHs).

Bapuanm 2

1. Kak BbI cunTaete, ClipaBeAJIMBO JIM YTBEPKACHUE: €ClId B MoJieKyine ABn cBs3M mosipHbIE, TO
U cama MoJjieKyia Oyzaert nosspHoi? OTBET MOATBEPAUTE HA MIPUMEPE CIEAYIOIIUX MOJIEKYJI:

BeF,, BF;, CH4, NHs, SF6, Hzo, COZ u SOZ

. [To meTory MO cpaBHUTE KPaTHOCTh U SHEPTHIO CBSA3EH B Py YACTHIL: 0,", 0,, O, 022'.

. CpaBHHTE KPaTHOCTb, SHEPTHUIO CBsA3eil M MarHUTHEIE cBoicTBa yacTui: CO*, CO u CO.

. Onpenenute TeOMETPHUECKOE CTPOCHNUE KOMIUIEKCHBIX HOHOB.

. Kakoro tuna ruOpuHbie opOUTaIN KOMILICKCOOOpa30BaTelis y4acTBYIOT B 00pa30BaHUU
ceseit ¢ smrangamu:[Pt(NHz)]?" -quamaranrasit; [PACly) - nnamarawurasit; [Cu(NHz)a]?

[AuCly]” - nmamarnuthseii; [NiF4] - mapamarHUTHBIN.

6. Ha ocHOBe TeopuH KPUCTAJUIMIECKOTO TIOJISI YCTAHOBHUTE, OYIYT JIM JTMaMArHUTHBIMH HITH

g~ WN

IapaMarHUTHEIMH KOMITIEKCHI, B KOTOPBIX JIMTAHIBI co37atoT criibHoe mone: [Fe(CN)g]*;
cimaGoe mone: [Cr(H,0)g]%".
7. Kakyro reomerpudeckyto popmy umeet uoH [O3?
8. CoctaBbTe cxemy oOpa3oBanus yactuil BF, u NH," . Ykaxure BaleHTHOCTb M CTETIEHb
OKHCJICHHUsI aTOMOB O0Opa U a30Ta.

Kpumepuu OUEHKU omeema cmydenma npu 6blnNOJIHEHUU KOHmp0Jle012 paﬁombt

Ounenka TpeOoBanus K 3HAHUAM

OTJIMYHO IPUBEICHBl  IIOJHBIE  IPABWIBHBIE  DPEIIEHUS, OTBETBl I'PAaMOTHO
apryMEeHTUPOBAHbI

XOpOIIO JIOTYIIEHbl HE3HAUUTENIbHbIE TMOTPEHIHOCTH NpPU OTBETaX Ha BOIPOCHI,

aprymMeHTalus Obljia He OJHOM

YIOBJICTBOPUTEIBHO | B OTBETaX HA HEKOTOPbIE BOIMPOCHI JOMYIIEHBI TpyOble OIIMOKH, YacTb
BBIBOJIOB HE apIYMEHTHPOBaHa WM apryMEHTHPOBAHA HEIIPABUIIBHO

HCYIOBJICTBOPUTCIILHO otBeThl Ha 50 u Oonee % BOITPOCOB OH_II/I60‘-IHI>I, OOIBIINHCTBO BBIBOJ OB
HC apTyYMCHTHPOBAHBI UJIM apTr'YMCHTUPOBAHBI HCIIPABUJIBHO




Hpumepuble KOHmMpPOJ1bHblE 60NPOCHL K IK3AMEHY

1. BaprauvoHHBIN NpUHIME U pemieHue ypaBHeHus Llpeaunrepa.
2. IlpubnmxeHue He3aBUCUMBIX YaCTHUI.
3. Meroa camOCOIIaCOBAHHOTO MOJIS.
4. ITpubnmxeHue HEeHTPATbHOTO MOJIS.
5. AToMHBIe OpOUTATH U UX XapPAKTEPUCTUKHU.
6. AHTUCUMMETPUYHOCTH 3JIE€KTPOHHOU BOJIHOBOM (DYHKILIMH.
7. Jetepmunant Cneitepa.
8. Meron Xaptpu-doxa.
9. OrpannyeHHbIN 1 HEOrpaHWYEHHbIN MeTobl XapTpu-Ddoxka.
10.KBaHTOBOXMMHUYECKAs] TPAKTOBKA pelIeHUI ypaBHeHUM XapTpu-Poxka.
1 19nexTpoHHbIE KOH(UTYpAIIMA AaTOMOB C TOUKH 3PEHHSI KBAHTOBOW XUMUH.
12. IIpubmmxenne bopua-Onmnenreiimepa.
13. Meton Xaptpu-®oka ajisi MOJIEKYI.
14. IIpubmmxenne MO JIKAO. YpaBuenus Pyrana.
15. Orpannuenust Metoqa Xaptpu-doka.
16. DnexTpoHHas KOPPEALHUA.
17. MeTon KOHPUTYPAITMOHHOTO B3aUMOICHCTBHS.
18. Teopema bpuntosHa.
19. Teopus Bo3MyIICHUNA.
20. MeTtox BaJIEeHTHBIX CBSI3EH.
21. TouHOCTb y4eTa JIEKTPOHHON KOPPEISALIHH.
22. Pacuer »HEpruM IUCCOLMALINN XUMUYECKUX CBSI3EH.
23. Uepapxus METOJ0B KBAHTOBOM XUMHH.
24. HesMmmiupuyeckast KBAHTOBAsE XUMHUS.
25. Tumbl aHAMUTHYECKUX OA3UCHBIX (PYHKIIUH.
26. HomeHnknaTtypa 0a3uCHBIX HAOOpOB.
27. MuHuMalbHbIN 6a3UCHBII HAOOP.
28. PacmupeHHble 6a3ucHble HAOOPBHI.
29. Tlonspuzaunonusie U 1UGPy3HbIE GYHKITUH.
30. AToMHBIE 6a3MCHBIE HAOOPHI.
31. basucusie HabopsI [Tomura.
32. Ponb 0a3ucHbIX QYHKIUI B ONMCAHUU CBOMCTB MOJIEKYII.
33. Ilonysmnupuyeckue metonsl: MINDO, AMI1, PM3.
34. PazeneHnue o- U T-3J€KTPOHOB. T-3JIEKTPOHHHOE MPUOIKEHHE.
35. Meton [appusepa-Ilomna-Ilappa.
36. Meton MO Xiokkens. PaciiupeHHbiid MeToa XIOKKes.
37. PacueTsl CBOMCTB MOJIEKYIL.
38. ToYHOCTh KBAaHTOBOXMMHUYECKHUX PACUETOB XUMHUUECKHX CBOMCTB MOJIEKYII.
39. OpOuranbHas KapTHHA XUMHUYECKOU CBSI3U.
40. KoHCTpyKTHBHAS U IECTPYKTUBHAS HHTEp(EpeHLns opouTaneii.
41. MonexkynsipHbIe OpOUTAIH U KX CHMMETPUYHAS KJIacCu(UKaIus.
42. DnexTpoHHbIe KOHGUTYPALIMU JBYXaTOMHBIX MOJIEKYIL.
43. Ananus 3aceneHHocTel opouTaneit mo Muwnnkeny. [loHsTHE 0 3apsiiax U MOPSIKaX CBA3CH.
44. TIpocTpaHCTBEHHOE pacHpe/eIeHUe IEKTPOHHOM MIOTHOCTH.
45. ledopmarimoHHas 3JIeKTPOHHAS TJIOTHOCTb.
46. Tonosiornueckas TEOpUsi XUMUYECKOU CBA3H.
47.91eKTpoCTaTUYECKUI acClIEKT OMUCaHus XUMHUeckoi cBsa3u. Teopema ['enpmana-delinmana.
48. Oco0eHHOCTH pacnpeieleHus JeKTPOHHOM UIOTHOCTH B IByXaTOMHBIX MOJIEKYJIax.
49. Jlokanu3zauus u rubpuauzanus opouTanei.
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50.0pOuTanbHOE ¥ TOMOJIOTHYECKOE 0OOCHOBAHNE MOAEIH OTTAIKUBAHHS HJIEKTPOHHBIX Map
I'mnecin. CTpoeHne MHOINOaTOMHBIX MOJIEKYII.
51.Cneun¢uka onucaHust XUMUYECKON CBSI3U B KOOPMHALMOHHBIX COCTUHEHHSAX.
52.Teopust KpUCTAIIIMYECKOTO TTOJIS.
53.Teopust OISt TUTAH]IOB.
54.KoMIuieKchl CUIBHOTO U €J1a00ro nojei. MarHuTHble CBOMCTBA KOMIUIEKCOB.
55.9¢ddexr Ana-Temrepa.
56. MeTtonbl pacyeTa SJHEPIruU MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBHS.
57. Ouenka BaH-/Iep-BaaJIbCOBBIX AaTOMHBIX PaIHyCOB.
58. Crienmduyeckre HEBAJICHTHBIC B3aUMOJICHCTBUSI.
59. BogopoaHas CBs3b.
60. MosieKynsipHble KOMILIEKCHI.
61. KBaHTOBOXMMHYECKOE ONHCAHHWE XUMHYECKHX peakuuid B ra3oBod ¢asze. CBs3b C XUMHYECKOM
TEPMOAVHAMUKON U KHUHETUKOM.
62. IloBepxHoCTh noTeHIMANBHOM 3Hepruu (I1119) xumMuueckon peakuu.
63. IlyTp XuMHu4ecKol peakuu, KOOpANHATa PEAKIIHH.
64. IlepexoaHOe COCTOSTHUE UJIM aKTUBUPOBAHHBIN KOMILIEKC.
65. Pacuer NoBEpXHOCTH MOTEHIMAIBHOW SHEPTUN XUMUYECKOM pEaKInu.
66. OcoOble TOYKH PABHOBECHBIX U MEPEXOIHBIX COCTOSIHHM.
67. IlpaBuno Byasopma-Xodpdmana u ero npumMeHeHHE i1 OLIEHKM PEAKUHMOHHOW CIIOCOOHOCTH
OPraHUYECKUX COCTUHEHUH.
68. Meronbl onmucaHusi XUMHYECKUX PEAKLUN: TEOPUS BO3MYLIEHHM, METOJ KOOPAMHATBI PEAKIMH, METOJ
IPaHUYHBIX MOJIEKYJISIPHBIX opOuTaneit Oykyu.

IIpumepsbl 3K3aMeHALIMOHHBIX OHJICTOB
JK3aMeHalMOHHBbIN Oniter Ne 1
ITo nucnunimnue «KBaHTOBast XUMHUS»
1. BapuaunoHnHslil NpUHLKI U penienue ypaBHeHus Lllpeaunrepa.
2. MuHUMaITbHBIN Oa3UCHBIN HAOOP.
3. IlpaBuno ByaBopna-Xopdmana u ero mnpuUMEHEHHE Il OLEHKM pPEaKIMOHHOW CrocoOHOCTH

OpPraHNYECKHX COEIUHEHHH.
buner paccMOTpeH U yTBEp:KIeH Ha 3acelaHuM Kadeapbl

3aB. kadeapoit, npodeccop A.M.CanamoB
JK3aMeHAMOHHBIN OmteT Ne 2

ITo nucuunimuae «KBanToBasg XMMHSI»

1. ITpuGnurkeHre He3aBUCUMBbIX YaCTHII.

2. Pacumpennsle 6a3ucHbie HAOOPHI.

3. MeTtoabl onucaHus XMMHYECKUX PEAKLMNA: TEOpHUs BO3MYILIEHHH, METOA KOOPAMHATHI pPEaKLUH, METO[
IPaHUYHBIX MOJICKYJISIpHBIX opOuTaneit dykyn.

burer paccMOTpeH u yTBepXkK/IeH Ha 3aceqaHnu Kadeapsl

3ag. kadeapoit, mpodeccop A.M.CanamoB
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KpnTepnn OIICHKH 0TBE€TA HA JK3aMEHE

4-GannpHas MIKana [Toxa3zarenu Kpurepun
(ypoBeHb
OCBOCHMS)
OtinyHO 1. IlonHota wusznoxenus | CTyIeHTOM [aH MOJHBIA, B JIOTHYECKOU
(TOBBIIIIEHHEII TEOPETUUYECKOTO MOCJIEIOBATEIBHOCTH Pa3BEPHYTHIA OTBET
YPOBEHB) Marepuana, Ha TIOCTaBJIEHHBIH  BOIIPOC, TJ€ OH
2. TlomHorta Y | IPOJIEMOHCTPUPOBAI 3HAHUSA TMpeaMeTa B
MPaBUILHOCTD MOJTHOM 00beMe y4eOHOH MpOorpamMMBbl,
pereHus JIOCTaTOYHO rI1y00KO OCMBICJTMBAET
MIPaKTUYECKOI'O AUCHUILIINHY, CaMOCTOATEIIBHO, )54
3aaHU; MCYEPIBIBAIOIIE OTBEYaET Ha
3. HpaBI/IJ'IBHOCTL w/wau | AOIIOJIHUTCIIbHBIC BOIIPOCHI, IIPUBOJUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIC NPUMEPhI MO HpOOIEMaTHKe
b n3J10xkeausg | MOCTaBJICHHOI'O BOIIpoOCa, pemniI
(TI0CyIeI0BATENFHOCTD | IPE/UIOKEHHbBIE MPAKTHYECKUE 3a1aHus Oe3
HCﬁCTBHﬁ); OIMOOK.
Xopomio 4. CamocrosteapHocTh | CTyI€HTOM JaH pPa3BEpHYTBIA OTBET Ha
(6a30BbIi OTBETA,; MMOCTaBJIICHHBI  BONPOC, TAE€  CTYIEHT
YpOBEHB) 5. Kynberypa peuu; JEMOHCTPUPYET 3HAHUS, TPUOOPETCHHBIE HA
6. uT.IL JEKIIMOHHBIX W CEMHHAPCKUX 3aHATUAX, a
TaK)Xe MOJYYEHHBIE MOCPEACTBOM H3YUYECHUS
00s13aTEeTPHBIX yY4EOHBIX MAaTEPHAIOB TIO
KypCy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJINT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJIHOE  BIJIAJICHUEC  MOHOJIOTHYCCKOM
peYblo, JIOTUYHOCTh U TMOCJEA0BATEIHPHOCTD
otBeTa. OIHAKO JIOMYCKAETCS HETOYHOCThH B
OTBETE. Pemmn IIPEIJIOKEHHBIE
MpAaKTHYECKHe 3aJaHusg C HeOONbIIUMU
HETOYHOCTSIMU.
VY noBneTBOpuUTENH Crynentom JlaH OTBET,
HO CBHUJIETEIBCTBYIOIIMN B OCHOBHOM O 3HAHHH
(IIOpOTOBBIit MPOLIECCOB HA3y4aeMon JHUCLHUIUINHBI,
YPOBEHb) OTJIMYAIOIIMICA HEJOCTaTOYHOM TIITyOMHOM

U TOJHOTOM PACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIPOCOB  TEOpHH,  Ci1abo
c(hOpMHUPOBAHHBIMU  HABBIKAMHU  aHaIU3a
SBJICHUM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHBIE
OTBETEI H MIPUBOIUTH MIPUMEPHI,
HEJOCTATOYHO  CBOOOJHBIM  BJIaJICHUEM
MOHOJIOTHYECKOW pEYbl0, JIOTUYHOCTBHIO M
MOCJIE JOBATEIILHOCTBIO OTBETA.
JlomyckaeTcsi ~ HECKOJbKO  OMHMOOK B
Co/Iep>KaHUU OTBETa u perieHnn
MPaKTUYECKUX 3/ TaHHH.
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HeynosnerBopure CTyaeHTOM JaH OTBET, KOTOPBIA COJEPKUT

JIBHO pan CEPBE3HBIX HETOYHOCTEH,
(YpOBeHb He OOHapyXHMBAIOMIM HE3HAHUE MPOIIECCOB
copMHpOBaH) n3ydaeMon PeIMETHOM obnactu,

OTIIUYAIOIIUNCA HErNIyOOKUM pacKpBITUEM
TEMbI, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TeOpuH, Hec(HOpPMHPOBAHHBIMU HABBIKAMU
aHajau3a SIBJIEHUM, MPOLIECCOB, HEYMEHHUEM
JlaBaThb ~ apryMEHTUPOBAHHBIE OTBETHI,
c1a0bIM  BJaJIEHUEM  MOHOJOTHYECKOMH
peublo,  OTCYICTBHEM  JIOTUMHOCTH U
MOCJIEI0BATEIbHOCTH. BoiBoBI
MOBEPXHOCTHBI. PelieHne mpakTHYECKUX
3aJlaHMl HE BBINOJIHEHO. T.e CTyAeHT He
croco0eH OTBETUTh Ha BOMPOCHI JaXe MpU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIPOCAX
IpenoaaBaTeis.

9. VYUEBHO-METOJUYECKOE U HTHO@OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIUHBI

9.1. YueOHnas iuTeparypa:

a) OCHOBHAsI:

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

2. l'unnecniu P. I'eometpust monekyn. — M.: Mup, 1975.

3.Kapanetrpsny M. X. [Ipakun C.H. Ctpoenue BemectBa. -M.: Bricias mkona, 1977.

4. Kpacnos K.C. Monexynsl 1 xumuueckas cBsi3b. —M.: Beicias mkona, 1977.

5. Jlep P., Mapuann A. OpburanbHasi CHMMETpHs B Borpocax u otBeTax. —M.: Mup, 1976.

6. Menemmna A. M. Kypc KBaHTOBO# MeXaHUKH /Il XUMUKOB.-M.: Beicmas mkona, 1980.

7. Munkun B.U. , MunsieB P.M. Heknaccuueckue cTpyKTypbl OpraHM4ecKuX coenHeHuil. — PocToB-Ha-
Hony: PT'Y,1985.

8. Munkun B.M. , Munses P.M., Cumkun b. SI. Teopus crpoenus monekyn. —M.: Beicmias mikona,
1979.

9. Munkun B.M. , Munses P.M., Cumkun b. f.. KBanToBas XuMus OpraHMYECKHX COETUHEHUIL.
Mexanusmsl peakiuil. —M.: Xumus, 1986.

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

11. Cumkun B.4., Knenkuii M. E., I'myxoBueB M.H. 3aiauu 1o kBaHTOBOW TeOpHH MoJieKyJ. — PocToB-Ha-
Hony: PT'Y, 1992.

12. Xo¢pman P. Ctpoenue TBEpIbIX T U MOBEPXHOCTEH: B3TJIIS/I XUMUKA — TeopeTuka. —M.: Mup, 1990.
13. Otkunc I1. KBanTsl. CipaBoyHMK KoHUEnui. —M.: Mup,1997.

0) TONOJTHUTEIbHAA:

Abapenkos U.B., bpatues B.®., Tyny6 A.B. Hauana kBantoBoii xumuu. —M.: Beiciuas mkomna, 1989.
bmomendensa JILA., Kykymkua A.K. Kypc kBanTOBOI XMMHUU U cTpoeHHs MosieKkyl. —M.: MI'Y, 1980.
BBenenue B kBaHTOBYIO XUMHI0. —M.: Mup, 1982.

Haptaa O.K. KBaaToBas xumust. —M.: Beicmas mkona, 1962.

Jmutpues U.C. Monekynsl 6e3 xumuueckux cBsizeid. —J1.: Xumus, 1980.

Hatkuaa M.E. OcHOBBI TeOpUH MOJIEKYIsIpHBIX opOuTtaneid. —M.: Hayka. 1975.

Sk owdE
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7. 3arpaanuk P., [Tonak P. OcHoBbl kBaHTOBOM Xumuu. —M.: Mup, 1979.

8. Kuapk T. Kommnerotepnas xumusi. —M.: Mup, 1990.

9. Tennep k., HexBatan 3. OpburanbHas Teopusi B KOHTYPHBIX AuarpamMMax. —M.: Mup, 1988.
10. ®natirep Y. Ctpoenue u guHaMuKka MoJiekysl. —M.: Mup, 1982. T. 1,2.

11. ®nappu P. I'pynnsl cummerpuu. Teopus u xumudeckue npuioxenus. M.: Mup, 1983.

12. ®yr3unara C. MeToa MonekyaspHbIX opOuTanei. — M.: Mup, 1983.

13. Xwuracu K., ba6a X., Pembaym A. KBantoBast opranudeckas xumusi. — M.: Mup, 1967.

14. Xprou JIx. Heopranuueckas xumus. CTpoeHHE BEIIECTBA U PEAKIIMOHHAS CIIOCOOHOCTh. — M.: Xumus,
1987.

9.2. UnTepHeT-pecypcebl

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. IIporpammHoe obecnievyeHue

NoogkrwdpE

VYHuBepcurer  o0OecreueH  HEOOXOOUMBIM  KOMIUIEKTOM  JIMLIEH3MOHHOTO U CBOOOAHO
pacmpoCcTpaHsAeMOro IPOrPAMMHOTO 00ECTICYSHHS, B TOM YHUCIIE OTEYECTBEHHOTO IMPOU3BO/ICTBA.

Kaxnpiii oOyuaromuiics B TeueHHE Bcero nepuoja oOydeHHs oOecledyeH WHIAWBUAYaIbHBIM
HEOTrpaHUUYEHHBIM JOCTYIIOM K 3JEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpelle YHUBEPCUTETA U3
710001 TOUKH, B KOTOPOI MMeeTCs 10CTYN K MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHOH ceTu «HTepHeT»
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer o0ecnedeH ciae1yroluM KOMIUIEKTOM JTUIIEH3MOHHOTO IPOrPaMMHOI0 00eCIeYEHUSI.

1. JIuueH3noHHOE MporpaMMHOe obecneueHue, ucrnonbyemoe B Murl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusrii komuieke MMUC “Busyansnas Ctynust TectupoBanus™

1.4. AntuBupycnoe I10 Eset Nod32

1.5. CnopaBouno-nipaBoBasi cuctema “Koncynbrant”

1.6. CopaBouno-nipaBoBasi cuctema “I"apant”

Hapﬂ,uy C Tpa,Z[I/II_II/IOHHLIMI/I NU3JaHUusIMHAU CTYI[GHTLI nu COprI[HI/IKI/I HNMCHKOT BO3MOKHOCTH ITOJIB30BATHCA
AJICKTPOHHBIMH TIOJTHOTEKCTOBBIMH Oa3aMH JTAHHBIX
Tabauuya 9.1.

Ha3zBaHnue pecypca CcebLika/noctyn

OnexktponHas  Oubnmoreka omiaiin  «EmgmHoe  okHo K | http://window.edu.ru
00pa3oBaTEIbHBIM PECYPCaM)»

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

denepanpHblii  00Opa3oBaTeNbHBIA — TOpTAN:  yupexnuaenus, | http://www.edu.ru —
nporpammel, ctaaaaptel, BY 351, Tectol EI'D, THA

QenepalbHBI  LIEHTP nHpOpMaIMOHHO-00pa3oBarensubIx | http://fcior.edu.ru -
pecypcos (PLIMOP)

5BC "KOHCVYJIbTAHT  CTYJIEHTA". Onexrtponnas | http://polpred.com/news
OMONMMOTEeKa TEXHHYECKOTO By3a

N3natenbetBo «JlaHby. DIEKTPOHHO-OMOIHOTEYHAS CHCTEMA http://www.studentlibrary.ru -
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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/

Pycckast BupTyanbHast OnbiroTexa http://rvb.ru —

NznarenscTBo «JIaHby. DIEKTPOHHO-OMOIMOTEYHAs CHCTEMA http://e.lanbook.com -

EsxeHenensHUK Hayku 1 oOpasoBanust FOra Poccun «Akanemus» | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas 31ekrpoHHas 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
DJIeKTpOHHO-O0nOnoTeuHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIpAaBOYHAsl ~ cHCTeMa JTOKyMeHToB B  cdepe | http://www.informio.ru
obpazoBanus «MHbopMEOY»

HNudopmanmonHo-npaBoBas cucteMa « KOHCYJIbTaHT-TUTIOCH CereBast Bepcusl, JOCTYITHa CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOMN CETH
Wurl’'y

NudopmanmonHo-npaBoBas cuctema «I apant» CereBast Bepcusl, JOCTYITHa CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOI CETH
Wurl'y

OnekTpoHHO-OubanoTeyHas cucrema «Opait https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJINHbI

TpebGoBaHust K ayquTOpUM JUIsl JIEKUMOHHBIX M MPaKTUYECKUX 3aHATUH: OecurymHas cBeTJas
ayIuTOpHs Ha 25 NMOCa0YHbIX MECT C JOCKOM.

TpeboBanus K ayAUTOPUH 7151 TaOOPATOPHBIX 3aHATHIA: Tabopatopust 60-70 M2 ¢ BBITSKKOI, 06IMM
Y MECTHBIM (HaJ| IIECThIO paOOYUMH CTOJIAMM) OCBEIIEHUEM, KaHAIM3alKeH (X0I0/AHas U ropsiyas BOJA).

TpebGoBaHus K CHEIUATU3UPOBAHHOMY OOOPYJOBAHMIO: BBITSXKHOM IIKad, XMMHYECKH CTOMKas
pPaKoBHHA, MIECTh JA0OPATOPHBIX CTOJIOB CO CTOMKHM MOKPBITHEM, OJJUH CTOJI IPenoiaBaTes, IBeHaAlaTh
71ab0paTOPHBIX CTYIBEB, 10CKA, TEXHUYECKUE U aHAJTUTUYECKHUE BECHI.

Teopernyeckuii Kypc:

Jlexuuu, npe3eHTanumn

KoHTposbHbIE TECThI — AUCKU U OyMaXKHBIN BapHaHT.

Cnucku BOpocoB JUIsl IPOBEIEHUS KOJNTIOKBUYMOB.

TabmuisL.

BapuanTsl 3a1aHmii 17151 KOHTPOJIBHBIX padoT.

BapuanTsl 3a1aHMi 7151 CAMOCTOSTEIFHON pacueTHOU PabOTHI.

S~ wd P

11. METOAJUYECKHUE YKA3AHUA JJIAA OBYYAIOHIUXCS 1O OCBOEHUIO
JUCIUIIVINHBI

JucuuruinHa «KBaHTOBas XUMUS» HanpaBieHa Ha popmupoBanue komnerenuii: YK-1, TTK-1.

IIpomexxyTo4Has aTTeCTalM IIPEAIIONAracT dK3aMEH.

[Tpuctynas K U3y4eHHIO TUCIUILIMHBI, HEOOXOAMMO B MEPBYIO OUEPEb O3HAKOMUTBCS C COJCPKAHUEM
paboueil nporpammsl aucuurinHabl (PIIT).

Jlexuuy UMEIOT LENbI0 JaTh CHCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUI.

IIpu n3yuennn u npopaboOTKE TEOPETHUECKOT0 MaTepraia HeoOX0UMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JICKIIMOHHOM 3aHATUM MATepUal U JONOJHUTb €ro C Y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPaTyphl;
- IIpU  CaMOCTOSTCIIBHOM H3YyYEHUU TEOPETHUYECKOM TEMBI CHEJIaThb  KOHCIIEKT, HCIOJIb3Ys
pexomennoBannele B PIIJI  surepaTypHble  MCTOYHMKM UM pecypchl  MH(GOpPMalHMOHHO-
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http://rvb.ru/
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/

TEJIEKOMMYHUKAIIMOHHOH ceTn «HTepHEeT»
- IpU TOATOTOBKE K IMPOMEXKYTOYHOW aTTecTallMyd MO MOAYII0 HCIHOJIb30BaTh Marepuaisl (oHIa
OLICHOYHBIX CPEACTB.

ITpakTuyeckue 3aHATHS MPOBOMAATCS C LENBIO YIIIyOJIEHUS M 3aKpEeIUICHUs] 3HAaHUM, MOJY4YEeHHBIX Ha
JEKIHSIX U B MPOLIECCE CAMOCTOSATEILHOW pabOThl HaJl HOPMAaTUBHBIMH JIOKyMEHTaMH, y4eOHOW U HAyYHOMH
JIATEPaTypPOM.

[Ipu noAroToBKe K NPaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YUTb, IOBTOPUTH TEOPETUUYECKUI MaTepHUall 110 3aJaHHOM TEME;
- IIpY BBIIIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/laHuM, U3yYUTh, IOBTOPUTH TUIIOBbIE 3aJaHMSI,
BBINOJIHAEMBIE B ayJUTOPUH.

Pexomennanuu no padore ¢ Hay4YHOW M y4eOHOI TuTepaTypoi

Pabora ¢ yueOHOI1 1 Hay4HOI TUTEPATypOil SABIIAETCA INIaBHON (POPMOI CaMOCTOSTENBHOMN
paboTel U HEOOXOAMMA IMpPU MOATOTOBKE K YCTHOMY OMNPOCY Ha CEMHUHAPCKHUX 3aHATHUSAX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTamM, ompocy, 3adeTy. OHa BKIIOYaeT NpOpabOTKy JEKIMOHHOIO Marepuaga —
U3Y4YE€HHE PEKOMEH/IOBAaHHBIX MCTOYHHKOB M JIUTEPATYphl IO TEMAaTHKE JIEKIIH. Koncnekr nexuuu
JOJDKEH  CcoAepkaTh  pedepaTUBHYIO  3alUChb OCHOBHBIX  BONPOCOB  JIGKIMM, IMPEAJIOKEHHBIX
npenojaBaTesieM cXeM (IIPU UX JEMOHCTPALMH ), OCHOBHBIX HCTOUHHUKOB U JIUTEPATYPhI [IO TEMaM, BBIBOJbI
no Kaxaomy Borpocy. KoHcHekT noikeH OBITh BBIOJHEH B OTHCNBHOW TeTpaau mo mpeamery. OH
JIOJIKEH OBITh aKKypaTHBIM, XOPOILIO YUTAEMbIM, HE COJIEPKAaTh HE OTHOCSUIYIOCA K TeMe MH(POpMalUIO
WIN PUCYHKH.

KoHcnekTsl HaydHOI TUTEPATyphl IPU CAMOCTOSTENILHOM MOATOTOBKE K 3aHATHUSIM J10JKHBI
OBITH BBHIMOJIHEHBI TAKXKe aKKYPaTHO, COJIEpKaTh OTBETHI HA KAXIbIi MOCTABICHHBIA B TEME BOIIPOC, UMETh
CCBUIKY Ha HCTOYHMK HH(pOpManuu c o0sA3aTeIbHBIM YKa3aHHEM aBTOpa, Ha3BaHUSA M TojAa U3JaHUS
UCTIOJIb3yeMON HaydHOW JuTepaTypbl. KOHCIEKT MOXeT ObITh OMOPHBIM (COAEepXaTh JIMIIb OCHOBHBIE
KJIFOYEBbIE TO3MUIMH), HO MPU 3TOM IO3BOJSIOUIMM JaTh IOJIHBIM OTBET MO BOIPOCY, MOXET ObITh
noApoOHbIM. OOBEM KOHCIIEKTa ONPEAEISIETCS CAMUM O0YJarOIIUMCS.

B mporiecce paboTel ¢ yueOHOM 1 HAyYHOH JTUTEPATypOl 00YJIarOITUHAC MOXKET:

- JenaTh 3alKicH IO XOAY YTEHUS B BHUJE NPOCTOrO WIM Pa3BEpHYTOro IUIaHa (Co3/aBaTh MEpPEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHUKE);

- COCTaBIATH TE3UCH (LIMTUPOBaHHME HaWOOJEee BaXKHBIX MECT CTaTbU WJIM MOHOTrpaduu, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTALMH (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB Pa0bOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEpPHYTHIC TE3HCHI).
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Pabouast mporpamma nucHUIIMHbl «KBaHTOBas XMMHS» COCTaBJICHA B COOTBETCTBUH C TPEOOBaHUSMHU
dI'OC BO mno crenmansaoctd 04.03.01. «Xumus (ypoBeHb OakanaBpuaTa)», YTBEP)KICHHOTO MPUKA30M
MunucTtepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparu ot 17 mronst 2017 1. Ne 671

[Iporpammy cocraBuia:

npodeccop kadenpbl XUMUU Apuaxosa P.JI.
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Pabouas mporpamma yTBep K/I€Ha Ha 3aceaHuu Kadeapbl XUMHUH

[Tporokon 3acemanmst Ne 8 oT « 22 » ampens 2026 r.

Pabouas nmporpamma ogo0peHa yaueOHO-METOAMUECKUM COBETOM

XUMHKO-OMosiornyeckoro  (daxyiaprera

[Mporokon 3acemanmst Ne 6 oT « 28 » ampens 2026 r.
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CaeneHus 0 nepeyTBep:KIeHHH IPOrPaMMbl HA 0YepeAHON y4eOHbIi roJ M perucTpanuy M3MeHeHU i

VueOHsblit
rof

Pemenue
Kadeapbl
(Ne mpoTokona,
JaTa)

Bueceunbie U3MeHEHU

IMonmucs 3aB.
kaenpoit
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