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1. HEJIX OCBOEHUA JUCHUITJINHBI

He.]'lﬂMI/l HU3YyYCHUA TUCHUIIJIHHBI «KBaHTOBasi XUMHUS» SIBJISIIOTCS:

- ¢GopMHpPOBaHHE OCHOB COBPEMEHHOW TEOPETHYECKON XMMHH, O3HAKOMJIEHHWE C KBAHTOBO-
MEXaHUYECKHUMHU METOJIaMH OIMUCAHUS XUMUYECKHX CHUCTeM (aTOMOB, MOJIEKYJ, KPUCTAJIOB) U
pEeaKLHnid.

- M3y4YEHUE CTYJEHTAMHU OCHOB KBAaHTOBOM MEXAHUKH B MPWIOKEHUHU K PEUICHUIO
XUMUYECKHUX 3374, a TaKK€ TEOPETUYECKHX M PACUCTHBIX METOJOB KBAHTOBOW xuMuu. OCHOBHOE
BHUMAaHHUE YACNACTCS HE MAaTeMaTHYEeCKOMY ammapary, a pacuu@poBke (U3MUECKOTO CMBICIA
MOHATUN KBAHTOBOM MEXAHUKU M KBAHTOBOW XMUMHUHU M NPAKTHUYECKOMY OBJIAJICHUIO PACUETHBIMHU
METOJaMH KBAaHTOBOM XMMHUH.

dopmupyemble TUCUUTUTMHON 3HAHUS U YMEHUS TOTOBST BBITYCKHUKA JIaHHOM 00pa3oBaTelbHON
MIPOTPAMMBI K BBITTOJIHEHUIO CIIEAYIOMIIX 0000IEHHBIX TPYIOBBIX (QYHKITHH (TPYAOBBIX ()YHKITHI):

Tabnuya 1.1.
Ko u O0600menHbIe TPY/10BbIe GYHKIMHT Tpynossie GpyHKIUHA
HauMmeHoBaHu| Kopx HaunMmeHoBanue Ypose HaumMmeHoBaHue Koa |YpoBenn
e Hb (moaypos
npodeccuoHa KBaJIM €Hb)
JILHOTO Ppuxan KBaJIH G}
CTaHjaprTa 107 HKAIUH
01.001 Mena- B ITemarorunueckas geaTeib- 5-6 | Ilemarormueckas B/03.6 6
ror (megaro- HOCTb 1O MIPOECKTUPOBAHUIO JIeITEeIbHOCTD 110
ruyeckas U pearu3aiuyi OCHOBHBIX peanu3aIy mporpaMm
nesITeIbHOCTD 0011e00pazoBaTeNbHBIX OCHOBHOI'O U CPEIHETO
B T0IIKOJIb- porpamMm o011ero oopazoBaHus

HOM, HAYAJIb-
HOM 00111eM,
OCHOBHOM
oomemM,
cpeaHeM 00-
1memM o0pa3so-
BaHuu) (Boc-
NUTATENb,
YYHTEJb)




26.003 VYnpasieHue cTaausiMu [MpoexTrpoBanue 0co60
«CHEHI/I&JIHCT pa60T 110 MPOCKTHUPOBAHHNIO CIIOKHBIX I/I3J1€J]I/II71 u3
110 MPOECKTH- U3CIINNA 13 HAHOCTPYKTYPUPOBAHHBIX
OBaHUIO HaHOCTPYKTYpPHUPOBaHHBIX
p . PYKTYprp KOMITIO3HIIMOHHBIX C/03.7
W3 u3 KOMITO3UIIMOHHBIX
MaTepralioB
HAHOCTPYKTY MaTepHaoB cpuano
PHUPOBAHHBIX
KOMIIO3UIIHOH
HBIX MaTepHu-
aJI0B»
40.011 [IpoBeneHre HAyYHO- [IpoBeaeHe NATEHTHBIX B/01.6
HCCJICZIOBATEIbCKUX U i
«Crienmanmict 2l HCCIIEIOBAHUN U
OTIBITHO-KOHCTPYKTOPCKHUX oTIpeIeNenHe
MO HAYYHO-| pa3paboTok mpu
XapaKTEPUCTUK
UCCIIEI0OBATEITh HCCIICTIOBAHIH
CaMOCTOSTEIBHBIX TEM MpoAtyKLUKH (yeiyr)
CKHUM U [IpoBenenue padot mo B/02.6
00paboTKe U aHATTN3Y
OTIBITHO- °
HAY4YHO-TEXHUYECKOU
KOHCTPYKTOPC uHdOpMAIIN H
KM pe3yJIbTaToB
HCCIIEN0BAaHUN
paspaboTKam» _
PykoBoscTBO rpyImoit B/06.6
pabOTHUKOB MPHU
HCCIICIOBAHUHU
CaMOCTOSITEIbHBIX TEM
26.013 Kontpons kadectBa ceipbst|  A/01.6
G — KoHTpoib kKauecTBa XUMH-
110 KOHTDOULIO YECKOM U OMOTEXHOJIOT - 1 MaTepHajos B Opraiu-
p YECKON MNpOAYKIHMH Ha BCEX 3alMH I10 IIPOU3BOICTBY
KavecTBa 0HoO-
STarax Mpou3BOICTBEHHOTO OuonpenapaToB A pac-
TeXHOJOTHYeCK pomecca
TEHHEBOJICTBA
0r0 NMPOU3BOJI- p A
CcTBa Mpemnapa-
TOB JIUIA pacTe-
HHEBOJACTBA»

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «KBaHTtoBas xumus» u3lydaercs B 4 ceMecTpe, B 4acTd, (HopMHpyeMOil
y4aCTHHKaMHu 00pa3oBaTeibHbIX OTHOIIeHWH bioka 1 u mpencrtaBnsieT coOOW TEOPETHUYECKYIO
OCHOBY JJISl M3YYEHHUS IOCIEIYIOUIMX KYpCOB XMMHUYECKOro mpoduias — (U3NYECKOH XUMHH,

KOJ'IJ'IOHI[HOfI XUMHH, XHMHYCSCKOM TCXHOJIOT'HUH, (bl/ISI/IKO-XI/IMI/ILIeCKI/IX METOJ0B UCCJICAOBaAHNA.



Tao6auua 2.1.

Css3p JUCUUILTHHBI « KBaHTOBasi XMMHS € npeameCcTBY OIIUMU JTUCHUIIJIMHAMHA U CPOKHA
HX U3YYCHUA

Kon JMCHUNINHBL, IPeALIeCTBYIOIIHE TUCHUILINHE CemecTtp
mucuuiuinebl |« KBaHTOBasi XMMH»
b1.0.10 Maremaruka 1,2
b1.0.11 dusuka 1,2
b1.0.17 Nudopmaruka 1,2
b1.0.06 Heopranndeckas xumus 1,2
Tabauna 2.2.

CBs3b JUCHUILIUHBI « KBaHTOBasi XUMMSD) C HoCJICEAY OIIUMHU JTUCHUIIVIMHAMUA U CPOKHA UX

H3yYeHHUs

Kon JAucuunanHbl, caeayime 3a AMCIUIIMHON Cemectp
JUCHHUTIIIHHEBI «KBaHTOBas1 XUMHS»

b1.B.19 Crpoenue BemiecTBa 5
B1.0.07 Opranuveckasi XUMUs 5,6
b1.0.08 dusnueckas XuMus 5,6
b1.0.14 dusnyeckre METOABI UCCIICTOBAHUS 8
b1.B.05 TeopeTrueckre OCHOBBI HEOPraHUIECKOW XUMHH 9,10

B pe3yjbTaTe OCBOCHUA JUCIHUIIVIMHBI oﬁyqaloumﬁm HOJI2KECH:

e 3HATDH:

- pOJIb KBAaHTOBOM XMMHH KaK TEOPETHUECKOro (yHIaMEHTa COBPEMEHHOMN XUMUWU;

- 0 KBAaHTOBOW XMMUH Kak pazjeie GU3N4ecKoil XUMHUU U €€ POJIM B COBPEMEHHOH — XUMUH;
- BO3MOXXHOCTH IIPUMEHEHHSI OCHOB KBAHTOBOM MEXAHMKH K PEIICHUI0 XUMUYECKHUX 3a7ady;
- O I'paHMIaxX NPUMEHUMOCTHU 3aKOHOB U TEOPUI KBAHTOBOM MEXaHUKU U KBAHTOBON XMMMUH;
- NPHUHLMIBI UCIOJIB30BAHUS TEOPETUUECKUX M PACYETHBIX METOI0B KBAHTOBOW XUMHUH IS

peliCHU Pa3JIMYHBIX MIPAKTHUICCKUX 3a1a4.

e YMeTh:

- TPOAEMOHCTPHPOBATH CB3b (PyHAAMEHTAIBHBIX SKCIIEPUMEHTOB C TEOPHUEH KBAHTOBOM
MEXaHHMKH C IIOMOIIBIO U3BECTHBIX MaTEMaTUUECKUX METO0B; peLIaTh 3aJa4y 10 JTaHHOU
JUCLIUIIIINHE;

- CaMOCTOSITEIbHO (POPMYJINPOBATH 3a/1a4y (PU3UKO-XMMHUUYECKOTO UCCIICIOBAaHUS XUMHU-
YECKUX CUCTEM;

- IOJIB3YSCh MOJyYCHHBIMH 3HAHUSAMH, YMETh BBIOUPATh ONTUMAJIbHbIE TyTH U METO/IbI

pPCIICHU MOCTABJICHHBIX 3aaa4;
- IIPOBOOUTH (bHSI/IKO'XI/IMI/I‘{eCKI/Ie HCCJICJOBAHUA CUCTEM U IPOLCCCOB C UCITOJIBb30BAHUCM



coBpeMeHHbIX MeTOJ1I0B DXMA;

OPOBOJUTH (PU3UKO-XUMHUUECKUE PACUETHI;
II0JIB30BAThCS CIPABOYHOM JINTEPATypOil;
rpauyecku 0ToOpakaTh MOJyUYE€HHbIE 3aBUCUMOCTH;

AHATM3UPOBATH M 00CYXKIATh PE3yIbTaThl (PU3UKO-XUMHUECKHUX MCCIICIOBAHHUIA;

BCECTU HAYYHYIO JUCKYCCHUIO.

Baanern:

OCHOBaMH PAaCUETHBIX METOJOB KBAaHTOBOI XUMUHU.
MIPOCTPAHCTBEHHBIM MBIILJICHUEM;

OCHOBHBIMH MOHSTHSIMU XUMUU;

HaBBIKAMU TIOWCKa U 00pabOTKK nHMOpMAITIH.

3. KOMIIETEHIMH OBYYAIOILIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JIMCIIUITJIMHBI

[Iponiecc wm3yueHHWs] IUCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE 3JEMEHTOB CJEIYIOLINX

komnereHiui B cootBercTBUU ¢ ®I'OC BO 1o jaHHOMY HaInpaBiIeHUIO:

Tabnuya 3.1.
Kon HaunmenoBanue Huaukarop B pesyibTaTte ocBOCHHSA
KOMIIETEHI KOMIIeTeHMH HOCTHKEHMSI AUCHUILVIMHBI 00y4yaroLuiicst
0 KOMIIeTeH T JTOJIKeH:
Yuueepcanvnuvie komnemenyuu (YK) u unouxkamoput ux docmusicenus
YK-3 Crnoco0eH opraHuso- YK-3.1. ITonumaer | 3naTh — MeToaMKH (QOpMHUpPOBa-

BBIBATh H PYKOBOIUTHb | 3Q(EKTUBHOCTE  HUC-
padoToii KOMaH/BI, BbI- | I0Jb30BAaHUS  CTpATeE-

padaTbpiBasi KOMaHA- TUM  COTPYAHHUYECTBA
HYIO CTPaTeruio AJs U1 JOCTHKCHHUS
JOCTHKEHHS MOCTAB- MIOCTABJICHHON  IeMy,
JICHHOJ 1eIn orpenessieT CBOIO

POJIb B KOMaH/IE
YK-3.2. IMonumaer
0CcOOEHHOCTH TIOBeIe-
HUSI BBIJICIICHHBIX
rpynm  JroaeH, ¢
KOTOPBIMH ~ paboTaeT
/B3aUMOJICHCTBYET,

YUYUTBIBAET UX B CBOEH
JesITeTFHOCTH  (BBIOOD
KaTeropuu rpynmn
Jrofiel OCyIIEeCTBISICT-
csi  obpaszoBareiapHOU
OopraHu3alyei B 3aBH-
CUMOCTH OT LeJer
MOJrOTOBKA  —  TIO
BO3pPacTHbIM  OCOOCH-
HOCTSIM, IO 3THUYEC-
KOMYy WU PEIUruo3-
HOMY TIpU3HAKY, COIIHU-
QIBHO HE3AIUIIICHHBIC
CIIOM HAaCeJICHUS U

HUSL KOMaHJI;, METOIbI pa3paboTKu
KOMaH/HOHM cTparterunt u 3dex-
TUBHOTO PYKOBOJICTBA  KOJUICK-
THBaMHU; OCHOBHBIE TEOPHUH JIH-
JIEPCTBa ¥ CTHJIA PYKOBOJICTBA.
YmeTb — pa3zpabaTeiBaTh KOMaHII-
HYH CTpaTeruto; (GpopMyIUpOBaTh
3aa9d  WIeHaM KOMaHHABI IS
JIOCTHKCHHS TIOCTABJICHHOW IICIIH;
MPUMEHATh A(PPEKTUBHBIE CTHITH
PYKOBOJCTBa KOMaH/IOM.

Baagerb: — ymeHHEeM aHaIU3U-
poBaTh, MPOCKTHPOBATh M Opra-
HU30BBIBATh KOMMYHHUKAI[Ud B
KOMaH/ie s JOCTIDKEHHs TI10C-
TaBJIEHHOH LETH; METOaMHu
OpraHM3alyy W yIpaBJICHHUS KO-
JICKTUBOM.




T.II.)

YK-3.3.  Ilpornosu-
pYyeT pe3yNbTaThI (Toc-
JIEICTBUS) JUYHBIX
NEUCTBUM M IUIAHU-
pyeT MocieaoBaTENb-
HOCTh  IIaroB  JIA
JOCTHKEHUS
3a/IaHHOTO pe3yJbTaTa
YK-3.4. DOddextuBHO
B3aUMO/JICUCTBYET c
JPYTUMHU 4JICHAMHU KO-
MaH/IbL, B T.4. y4aCTBYET
B oOmeHe wH(pOpMa-
e, B3HAHUA-MH H©
OTIBITOM, W TIPE3CHTAITIHI
pEe3yIbTaTOB paboThI
KOMAaHIbI

Ilpogheccuonansuvie (IIK) komnemenyuu u uHOUKAmM

opbl UxX oocmudiceHus

MK-3 Cnocoben okaseiBaTh | [IK-3.1 Bnageer HaBbl- | 3HAaTh:  METOABI BEACHHS KOHC-
MH()OPMALOHHYIO KaMU IOMCKa He00XO- | TPYKTOPCKHX pabOoT H  TEXHO-
TIOIIEPIKKY IUMOM MH(pOpMalMU B | JOTMYECKHUX HUCIIBITAHUH
CTIeIMATHCTAM, npo¢ecCHOHAIBHBIX Ymerh:  oka3biBath  MH(pOpMa-
OCYIECTRIISIOMAM 0azax JaHHBIX (B T.4. | HOHHYIO TOJJICPKKY CIICIHAIIH-
HAYIHO- MaTeHTHBIX ) CTaM, OCYIIECTBIISIOIIUM HAY4HO-

K-3.2. CocraBisieT | KOHCTPYKTOPCKHE paboThl u
KOHCTpYKTOpeKHe 0030p  JIMTEPaTYpHBIX | TEXHOJIOTUYECKUE UCTIBITaHUS
paboret Y| yerounnkoB mo 3amaH- | Biagerb: 3HaHMSAMH O BHIAM
TCXHOIOTHICCKHC HOM Teme, O(GOPMISET | KOHCTPYKTOPCKHX paboT U  Tex-
HCTIBITAHUA OTYETHI O BBITIOJHEHHOW | HOJIOIMYECKHX HCIIBITAHUH B
paboTe 1O 3axaHHOM | BEIOpaHHOM 001acTu npodeccuu
dhopme

4. OFBEM JUCIHANMUHBI U BUJAbI YYEFHOU PABOThHI

Tabuuna 4.1.
O0beM IMCHMIIIMHBI M BHABI y4eO0HOH padoThl
Bup yuye6Hoii paGoThI Bcero 4
4acoB ceMecTp

OO6mast TpyA0€MKOCTh TUCIIUTUTHHBI 216 216
AyIuTOpHBIE 3aHATHS 108 108
Jlexuun 64 64
[IpakTuueckue 3aHATH 44 44
CamocrosrtenbHas padora ctyneHToB (CPC) 81 81
Kontposnb 27 27

5. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA




AKAJIJEMUYECKHUX UJIN ACTPOHOMHUYECKHX YACOB Y BUJIOB YUEBHbBIX
3AHSITUI

5.1. CTpykTypa u coaepKaHue TUCHUTILTHHBI

OO11ast TPyI0EMKOCTh AUCIUTUTUHBI COCTABISIET 6 3a4eTHBIX eAuHuI, 216 Yacos.

Taoauna 5.1.
No Pa3gen nucuMnInHbI Bunapl yue6Hoii pa6oThl 1 (hOpMBI
n/n KOHTPOJISAA
o Jlex- | IIpakt. | Camoc- | ®opmbl
§ = ? 1005071 3aHAT. | TOSTE- | KOHTPOJIS
g g 2 TbHAs
3 T 8 paborta
1. CraHoBiIeHHE KBaHTOBOH | 4 1,2 8 2 10 Tectup.
MEXaHHKH U €€ OCHOBHBIC
MOJIO’KEHUS.
2 KBanToBo-mMexanuueckoe | 4 3-5 14 10 10 Ompoc
OMHMCAaHUE OIHOAICKTPOH-
HBIX aTOMOB.
3 KBanTtoBo-mexannyeckoe | 4 6-10 14 10 20 Komnoks.
OTIMCaHUe MHOT03JICKT-
POHHBIX aTOMOB.
4 KsanroBast Teopust obpa- | 4 11- 14 12 20 Omnpoc
30BaHUS XUMHYECKON 14
CBS3M W XUMHUYECKHUX
pEeaKIHii.
5 KBanToBo-mMexanuueckoe | 4 15- 14 10 21 Ompoc
ONMCaHNE pa3IMYHBIX 18
MOJICKYJISIPHBIX U KpHC-
TAJUTMYECKUX CUCTEM.
HTroro: 64 44 81

5.2. Conepma}me JUCHUILIMHBI « KBaHTOBasi XUMMSI»

IIpenmMer kBaHTOBOM MexaHMKH. OCHOBHBIE JTambl pPa3BUTUS KBAaHTOBOM TEOpUHU.
Marematuueckuid anmnapaT KBaHTOBOW MexXaHUKH. OnepaTopsl, X CBOMCTBA. DPMHUTOBBI ONEPATOPHI,
WX COOCTBCHHBIE 3HAYCHUS U COOCTBEHHBIC (DYHKITUHU. BBIpoKaeHHeE.

[Toctynatel kBaHTOBOW MexaHUKHU. BonmHoBbie pyHKIIMU, UX cBOMcTBA. HOpMUpOBKa BOTHOBBIX
byHKIMA. BeposTHOCTE pe3yabTaTOB HM3MEpPEeHHs] (U3NYECKUX BEIWYHH, CPEIHUE 3HAYCHUS
HaOmonaeMbIX. [IMTOTHOCTH BEpOSTHOCTH HAXOXKICHUS YaCTHIL B AJIEMEHTE 00beMa IMPOCTPAHCTBA.

[IpyHIMIT COOTBETCTBUS W ONEpaTOpbl KBAaHTOBOM MexaHukH. Omepatop ['amMumiabTOHA.
CootHomienue HeomnpeneneHHocTel ['eizenbepra. CucteMbl TOKIECTBEHHBIX yacThll. DepMUOHBI U
0030HBI. AHTHCHMMETPHUST  BOJHOBOW  (DYHKIMM  JJIE  CHUCTEMBI  DJIGKTPOHOB.  [IpuHIUMN
nonojHUTebHOCTH bopa. Teopema DpendecTa.

VpaBuenue [lpenunrepa. ToyHO pemaeMble 3aJa4d KBAHTOBOW MEXaHMKHA. MoOJenbHbIE
3a/1aud O MPSIMOYTIOJIbHOM SIIMKE M rapMOHMYecKoM ocuuuisitope. JKectkuil portatop. Ilonstue o
TyHHENBHOM 3¢ dekre. Monens cBoboaHOTro mmekTpona. Teopema ['mnnbepra.



Pemenue ypaBaenus [Ipenunrepa st BOIOPOAONOA00HOTO aTroMa. ATOMHBIE OpOUTaH, UX
paauanbHble U YIJIOBbIE KOMIOHEHTH. KBaHTOBBIE umcla, X ¢uzndeckuit cMpici. Teopuss MoMeHTa
uMmnyasca. CruH: onepaTopbl, COOCTBEHHbIE 3HAUEHUs, cOOCTBEHHbIe QyHKIMU. [IpaBuna crnoxxeHus
MOMEHTOB UMMynbca. CHMH-OpOUTAIbHOE B3aUMOICHCTBHE.

[pubnmkeHHBIE METO/IBI PEIICHUS KBAHTOBOMEXAHWYECKHX 331ad. Teopust BOSMYIICHUH /s
CTallMOHAPHBIX COCTOSIHUM B OTCYTCTBHE BBIPOKIEHHSA SHEPreTHUYECKUX ypOBHEH. Bapuanunonnas
TeopeMa U JIMHEWHBINA U HEJTMHENHBIM BApUALIMOHHBIE METO/IBI.

MHorosnexkTpoHHslid  aToM. KBaHTOBblE 4YuClIa MHOTIO3JIEKTPOHHOTO aroma. TepMbl
MHOTO03JIEKTpOHHOTO aToMa. [IpaBuna Xynnaa. L,S-ca3b. [IpaBmina u opouranu Cidrepa-3eHepa.

Ilepexoapl Mo BIMSHUEM 3JEKTPOMAarHUTHOTO U3nydeHus. [IpaBuna orbopa, KOdpPUIMEHTHI
Oiinmreiina. Bausiaue BuemHero nosst. D¢ ¢exrs! Tapka, 3eemana u [Namena-baka.

KBanroBas xumus. Monekynsipaoe ypaBHenue Lllpenunrepa. AauadaTuueckoe NpHOIMKEHHE.
[Ipubmmxenune bopua-Onmnenreiimepa. Bpaiienue cuctemsl siiep Kak LEJIOro W KojeOaHHs siziep.
DJEKTPOHHOE BOJHOBOE ypaBHEHHUE. DJEKTPOHHAs IUIOTHOCTh U €€ M3MEHEHHUs NMpH OO0pa30BaHUM
xuMuueckux coenquneHui. [logxon beinepa.

Mertoas! Xaptpu u Xaprpu-®oka. CamocoriacoBannoe noie (CCII). YpaBuenus metona X.
[IpencraBnenne MO B Buzne JIKAO. Ypasuenus Xaprpu-®oxka-Pyraana. bazucubie pynkunu Ciodtepa
u I'aycca.

Knaccudpukamus cocrosuuit 1 MO mno cummerpuu. PacdeTbl NBYXaTOMHBIX MOJIEKYII.
Koppensiiimonnsle nuarpaMmbl ABYXaTOMHBIX MoJieKyad. MO ABYXaTOMHBIX TOMO- M T'€TepOsIEPHBIX
MOJIEKYII. (Hez, Liz, Be,, B,, Cz, N, 02, F,, CO, HF, LIF)

MO masbix MHOrOaTOMHBIX MoJiekyll (BeH,, BH3, BFs, NH3, H,0, CH4, CHy, NOy).

DJIEMEHTHl U OTepalud CUMMETpHH. TouedHsle rpynmbl. TaOauIel XxapakTepoB. Pasnoxkenne
IIPUBOJMMBIX MpeacTaBieHui. OnepaTop NpOEKTUPOBAHUS.

KadecTBeHHBIN MOAXOA K aHAIU3y T'€OMETPHUECKUX KOH(HUTypanuid pa3iudHBIX COCTOSHUHN
Mouiekyn. Koppemsiuonnele auarpammsl  Yomma. [Ipocroit meton Xrwookkens (MOX) npns -
JJEKTPOHHBIX cHUCTeM. ©- W 7-MO. mn-DiekTpoHHOe mnpuOImKkeHue. PacueTsl mpocTeHImx
YIJI€BOJIOPOAHBIX U TE€TEPOATOMHBIX COIPSKEHHBIX cucTeM MeTogoM MOX.

OpOwuTanu CHMMETPHUH B SKBUBaJICHTHBIC opOuTanu. [ ubpunuzamnus B 6azuce GyHKIUH S-, P- U
d-tunos. JlokanuzoBanueie MO 1 K1accUuecKasi TCOPUS XUMHYECKOTO CTPOCHHS.

KBaHTOBOXMMHMUYECKOE ONUCAaHWE XHMHUYECKHX peakuuid. llepexomHoe cocrosiHHe Ha
noBepxHoctu noreHuuanbHon sHepruu (I1I13). unaexcer peakimonnot cnocodnoctu (MPC). Teopust
rpaHuYHbIX opOutaneit dykyn. Tunbl xumudeckux peaknuii. CoryiacoBaHHble (KOHILIEPTHBIE) H
CTyIEeHYAaThIe Mporecchl. TepMuueckne U (OTOXMMUYECKHE PEaKIINU.

Coxpanenue opOutanpHOM cummerpun (mpuHIMn Byneopma-Xoddmana). [Ipumepsr
MIPUMEHEHHUS PUHIIAIIA U TPAHUIIBI €r0 MPUMEHUMOCTH.

OcCHOBHbIE HallpaBJIEHUSl Pa3BUTUS KBAHTOBOM XUMHU. METOJbl KOMIIBIOTEPHOW KBAHTOBOM
xumud. [lomyamnupudeckue U HeaMnupuueckue pacuerbl. COBpeMEHHbIE OCHOBHBIE MPOTrpaMMHbIE
kBaHTOBoXMMHUueckue kKomimiekcsl MOPAC, Gaussian, HyperChem.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

B npouecce o0yueHus HCIOAB3YIOTCS TPAIUIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUH (JIEKLIUH,
CEMUHApHI, MPAKTUICCKUE paOOThI) M AKTUBHBIC MHHOBAIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHU:

1. CemuHap B [JMQJOrOBOM pPEXUME IPUMEHSETCS B OCHOBHOM IIpU OOCYKAECHHUU
BBICTYIJICHU CTY/ICHTOB C JI0KJanaMu (pedeparamn)

2. ['pynmoBoii pa3dop pe3yabTaToB KOHTPOJIBHBIX padOT

3. Berpeun ¢ coTpynHUKaMH M PYKOBOJIUTENSIMH TNPOPUIBHBIX JabopaTopuil

MPEeANPUATHI - MOTEHIMATIbHBIMU Pa00TO1aTEISIMU BBIITYCKHIKOB.
B nenoM npu n3ydeHun Kypca aKTUBHBIC U MHTEPAKTUBHBIE (POPMBI IPOBEICHUS 3aHSATUI
cocTaBisoT He MeHee 30% ayauTOpHBIX 3aHATUH.

7. NEPEYEHb YYEBHO-METOANUYECKOI'O OBECIIEYHEHUA JJI5



CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUILIUHE (MOYJIIO)

JlekMOHHBIE 3aHATHS TPOBOAATCS | pa3 Henlelnto B 00beMe 3 4acoB JICKITUN U 2 4aCOB MPAKTUICCKUX
3aHsTHH B 4-M cemecTpe. llocie okoH4YaHUs N3y4eHHs KaKJ0M TeMbI CTYI€HThI TPOXOIAT
TECTHUPOBAHUE, COOECEIOBAHKE, BHITIOIHIIOT KOHTPOJIbHBIC PAOOTHI.

7.1. IlepeyeHb-y4eOHO-METOANYECKOr0 o0ecreyeHus sl 00y4aromuXcs Mo U CIHUIINHE:

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

2. Menemmaa A. M. Kypc KBaHTOBO# MeXaHUKH JJ1s1 XUMUKOB.-M.: Bricimas mkoia, 1980

3. Munkua B.W. , MunseB P.M., Cumkun b. f.. KBanToBass XuMus OpraHU4YeCKUX COEAMHECHUHU.
Mexanusmsl peakuuii. —M.: Xumus, 1986.

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

5. Cumkun B.4., Knenkuii M. E., ['myxosues M.H. 3aiaun nmo kBaHTOBO# Teopuu

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHHIO TUCITUTUTHHBI
Taoauna 7.1.
Conep:kanue caMOCTOATEILHON PadoTHI 00y YA IUXCS

Homep | Temwi/séonpocei, evinocumvle na camocmoamenvroe | Kon-6o | @opmer pabomer
pazoena uzyyenue yacoe
(memwi)
L OCHOBHBIE 3TaIlbl Pa3BUTHS KBAHTOBON TEOPHH. 8 cobeceqoBaHue,
KBaHTOBass XMMUS KAK OCHOBA COBPEMEHHON XUMU- TECTOBBII
YECKOM HayKH. KOHTPOJIb
Kectkuit poratop. Mozaens cBOOOAHOTO 3JIEKTPOHA. 8 co0eceqi0BaHuE,
2. TECTOBBII
KOHTPOJTb
3. Pemenue ypaBaenus [llpeaunrepa mist TOYHO 6 cobecenoBanue,
perraeMpIxX 3a1ad. TECTOBBII
KOHTPOJTb
4. Teopus Bo3MymieHuil. Bapuanuonnas teopema. 6 coOeceqi0BaHuE,
TECTOBBIN
KOHTPOJIb
5. I'emmonogoOHas 3amaya. L-S cBsa3b. Onpenenu- 6 cobecenoBanue,
tenu Cnerepa. TECTOBBIN
KOHTPOJIb
6. [pubnmxenne bopua-Onnenreiimepa. [logxon 6 co0eceqi0BaHuE,
bennepa. TECTOBBIN
KOHTPOJTh
7. VYpasuenus metona X®P. bazucHsie pyHKITMN 3 cobecenoBaHue,
Cmatepa u I'aycca. Merog MO JIKAO TECTOBBII
KOHTPOJIb
8. Koppensiuonnslie fuarpaMMbl IByXaTOMHBIX 7 coOeceqi0BaHuE,
MOJIEKYJ. AKTUBHBIE (POPMBI KHCIOPO/A. TECTOBBII
KOHTPOJTb




9. MO manbix MHOroaToMHbIX Mostekyit (NHs, H,0). 8 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

10. Juarpamma Yooia 11 MOJICKY/Ibl METaHa. 8 cobeceqoBaHue,
PacueT monexynsl Oyraaunena-1,3 mo metony TECTOBBIN
XIOKKEI. KOHTPOJIb

11. OcCHOBHBIC HANIPABJICHUS Pa3BUTHS KBAHTOBOM 9 cobecenoBanue,
XUMHHU. MeTOIbI KOMIIBIOTEPHON KBAHTOBOW XWMMUH. TECTOBBIN
KOHTPOJIb

8. ONEHOYHBIE CPEACTBA JUISI TEKYHIET'O KOHTPOJIA YCHIEBAEMOCTH U
IMPOMEKYTOYHOU ATTECTALIUA

Ilpumepnuie 6onpocel 014 codecedosanus
Bapuanm 1

1. OcHoBHBIE ATanbl pa3BUTHS KBAHTOBOW Teopuu. KBaHTOBast XUMUS KaK OCHOBA COBPEMEHHOM
XAMHUYECKOU HAYKH.

2. Kectkuit poratop. Mojaens cBOOOIHOT0 3JIEKTPOHA.

3. Pemenwne ypaBHenus Llpeaunarepa Uit TOYHO PeIIaeMbIX 3a]1ad.

4. Teopus Bo3MylleHUI. Bapuanmonnas teopema.

5. lennonogoOnas 3amaya. L-S cBsa3e. Onpenenurenu Cuetepa.

6. Ilpuommxenue bopuna-Onnenreiimepa. [lonxon beliaepa.

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

8. KoppensmuroHHbie AuarpaMmbl ABYXaTOMHBIX MOJIEKYN. AKTUBHBIE JOPMBI KHUCTIOPO/Ia.

9. MO manbix MHOroatoMHbIX Mosiekys (NHs, H,0).

10. Inarpamma Yoummia A7 MOJIEKYIIbI MeTaHa. PacyeT Monekynbl OyTaaunena-1,3 mo metomy
XHOKKEJIA.

Bapuanm 2

1. OcHoBHBIC HaMPABJICHHSI Pa3BUTHS KBAHTOBOM XUMHUU. METOIbI KOMITBIOTEPHON KBAHTOBOW XUMHH.

2. DHepreTU4ecKuit CIeKTp MPOCTEHIITNX CUCTEM: YaCTHUIIBI B IPSMOYTOJIbHOM MOTEHIIHATEHOM

ALIUKE, FAPMOHUYECKOTI0 OCLHIIIIATOPA U JKECTKOI'O pOTaTopa.

3. Knmaccugukanus MonekynsipHbIX opOuTanei o CAMMETPHH. S-H P-

OopOUTaIH. P-3JICKTPOHHOE IPHOIINKEHHUE.

4. JIokanu3oBaHHBIC MOJIEKYJIApHBIE opOuTanu. [ uOpuaHble OpOUTATUN THOPUIN3AIIHSL.

5. Teopust KpHCTAIITNYECKOTO MOJIS.

6. Pacmerienue d- u f-ypoBHE# B MOJSAX Pa3InYHON CUMMETPHH.

5. Xumuyeckast CB3b B KOMIUIEKCHBIX COEIMHEHHSIX HA OCHOBAaHUHM JIOKAJIM30BaHHBIX
opOuTanei.

6. AToM Bofopoza ¢ TOUKH 3peHus Teopun bopa.

7. OCHOBHBIE XapaKTEPUCTUKH XUMHUECKON CBS3H.

8. MeToibl ucciieJOBaHUs CTPYKTYPHBIX CBOMCTB MOJIEKYT U KPUCTANIMYECKUX COETUHEHUH.

9.IlosicauTe, 4To cO0O0M MPEACTABIAIOT KOH()OPMAIIUH MOJIEKYJ M IPUBEIUTE TPUMEPHI MOJICKYIT
¢ KOoH(OPMAITMOHHOW U30MEPUECH.

10. KakoBBI OCHOBHBIE COCTABIISIONINE U OCHOBHBIC THITHI MEXMOJICKYIISIPHBIX B3aUMO IEHC-
TBHI?



Bapuanm 3

OnepaTopbl KBaHTOBOM MexaHUKU. [I0CTy1aThl KBAHTOBOM MEXaHUKH.
To4HO pelraemMble KBAaHTOBO-MEXaHUUECKUE 3a1aUH.
Bonopononono6usiii arom. OCHOBBI TEOpHUHU TPYIITT

VYrioBoit MomeHT. [IpubamxeHHbIe METOIbI KBAHTOBON MEXaHHKHU.
CreKTphI U DJIEKTPOHHBIE 000JIOUYKH aATOMOB.

MO nByXaTOMHBIX U MHOTOQTOMHBIX MOJIEKYJ.

Mertoa BaJIeHTHBIX CBSI3€H JJIsI IBYXaTOMHBIX MOJIEKYII.

DIIEKTPOHHOE CTPOEHUE COMPSKEHHBIX MOJIEKYIL.

Meroa KOppensMOHHBIX AUarpaMM Y OJIIIa.

10 Konnenmus nokanuzoBanabix MO. I'uOpuauzanms.

oSN~ E

Ilpumepwt 3a0anuit KOHMPONLHBIX padom

Bapuanm 1

1. KakoBbl OCHOBHBIE TUIIbI KPUCTATUINYECKUX PEIIETOK?

2. KakoBbI OCHOBHBIE TUIIBI 1€(DEKTOB B peabHbIX KpUCTAILIAX?

3.Chopmynupyiite npaBuia [ minecnu- HaiixonbMma.

4. Iins wactun BF3, NHs, IF3, NH,", SeO,, —u306pasute cTpyKTypHbIE OPMYIIBI, OIPEIeHTE
YHCJIO CBSI3bIBAIOLINX U HETOJEJIEHHBIX JIEKTPOHHBIX Map, CTEPUUECKOE YHUCIIO U TEOMETPUIO
YaCTHIL.

5. CTpg/KTypH BHemHero u npenBHemHero SIIEKTPOHHBIX CJIOCB ATOMOB SJIEMEHTOB CIIEAYIONIHe: 38

3p®3d°4s’; 4s? 4p°® 4d°5s'; 5s?5p®5d*6s’. HaszoBHTE 3TH DIIEMEHTSL.

6. DOTOH Y-U3TYy4YEHUS C SHEPTUEH 1,024.10°5B moxer 00pa3oBaTh Mapy YacTHII: JIEKTPOH U
no3utpoH. KakoBa macca nozutpoHna?

7. BBIYMCIUTD SHEPTHIO U MacCy, COOTBETCTBYIOIIUE (POTOHY, XapaKTePU3YIOIEMYCs JUIMHON
BOJIHBI 589 HM.

8. ITokakute, Kakre OpOUTAIM U KaK y4aCTBYIOT B 0Opa3oBanuu cBsizeii B coequnennn K(NH3).

Bapuanm 2

1. Kak BbI cunTaeTe, CripaBeAJIMBO JIM YTBEPKACHUE: €CIIU B MOJieKyine ABn cBs3u MOIsIpHEIE, TO
U cama MoJjekyia Oyzaer nossipHoi? OTBET MOATBEPAUTE HA MPUMEPE CICAYIOUIUX MOJIEKYJI:

BeF,, BF;, CH4, NHs, SFG, Hgo, COZ " SOZ

. ITo Mmerory MO cpaBHUTE KPaTHOCTh U SHEPTHUIO CBSA3CH B PSIY YACTHIL: 0,", 0,, O, 022'.

. CpaBHHTE KPaTHOCTb, YHEPTHIO CBA3€H 1 MarHUTHBIE cBolcTBa yactun: CO*, CO u CO.

. OnpeienuTe reOMETPHUECKOE CTPOCHNUE KOMIUIEKCHBIX HOHOB.

. Kakoro tumna ruOpumHbie opOUTAIN KOMILICKCOOOpA30BaTeIs y4acTBYIOT B 00pa30BaHUU
cBs3eit ¢ murangamu:[Pt(N H3)4]2+ -IMaMarHUTHBIN; [PdCI4]2' - IMaMardHUTHBIN; [Cu(NH3)4]2+;
[AuCly]” - nmamaruutheiii; [NiF,] - mapamarHuTHBINA.

6. Ha ocHOBe Teopu# KPUCTAIUTMYECKOTO TIOJISl YCTAHOBHUTE, OYIYT JIM JHaMarHUTHBIMU HITH

g~ WwWN

4.
napaMarHUTHBIMU KOMIUIEKCHI, B KOTOPBIX JIMTaH/IbI co31ai0T cuibHOe moste: [Fe(CN)g]™;
2+
ciaboe mosne: [Cr(H,0)e] .
7. Kakyro reomerpudeckyto popmy umeet noH [0z ?
4
8. CocraBbTe cxemy oOpaszoBanus yactuil BF, u NHy . Vkaxxure BaleHTHOCTh M CTETICHB
OKHCJICHHS aTOMOB Oopa | a3ora.

Kpumepuu OUEHKU omeema cmydenma npu évlnoineHuu KOHmp0JleOIZ paﬁombl



Onenka

TpeOoBaHus K 3HAHUAM

OTIIMYHO NPUBEJCHBI  TOJIHBIE  TPAaBHJIBHBIC  PEIICHUS, OTBETHl  T'PAMOTHO
apryMEeHTUPOBAHBI
XOpOIIIO JIOTYIIIEHbl HE3HAYWTENbHbIE TOTPEITHOCTH TpPU OTBETaX Ha BOIPOCHI,
apryMeHTanus Oblia He TOJTHON
yIIOBIIETBOPUTEIBHO | B OTBETAX Ha HEKOTOPBIE BOMPOCHI JOMYHICHBI TPyObIe OMIMOKH, YacTh
BBIBOJIOB HE apryMEHTHPOBAHA WIIM apT'yMEHTUPOBAHA HEMPABIIILHO
HEYJIOBJICTBOPHUTENIBHO | OTBETHI HA 50 u Gosiee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO BBHIBOJIOB

HC ApTYMCHTHPOBAHBI WJIM apTr'YMEHTUPOBAHBI HCIIPABUJIBHO

prnepnbte KOHmMPOJIbHblE 60NPOCHL K IK3AMEH)

1. BapnauyoHHbIM IpyuHIUE U pemenne ypaBHenus Llpenunrepa.
2. [TpubnmxeHue He3aBUCUMBIX YaCTHII.

3. Meroza camOCOIIaCOBAHHOTO MOJIS.

4. ITpubnmxeHue HEeHTPaIbHOTO MOJIS.

5. ATOMHBIE OPOHTAIIN U UX XapAKTEPUCTUKH.

6. AHTUCUMMETPUYHOCTH JIEKTPOHHON BOJIHOBOH (DYHKITUH.

7. derepmunant Crneunrepa.

8. Meron Xaptpu-Doka.

9. OrpannyeHHbIN U HEOTPaHUYEHHBIA METO/IbI XapTpu-PDoka.
10.KBaHTOBOXMMHUYECKAsT TPAKTOBKA pellIeHUI ypaBHEHUM XapTpu-Doxka.
119nexTpoHHbIE KOH(DUTYpAIIMH AaTOMOB C TOUYKH 3PEHUSI KBAHTOBOU XUMUHU.

12. [lpubnmxenue bopua-Onnenreiimepa.

13. Meton Xaptpu-®doka a1 MOJIEKYJI.

14. Tlpubmmxenne MO JIKAO. Ypasuenus Pyrana.

15. Orpannuenust Metosia Xaptpu-doka.
16. DnexTpoHHas KOPPEIALHUA.

17. MeTton KOHPUTYpaIlMOHHOTO B3aUMOICHCTBHS.

18. Teopema bpuito3Ha.

19. Teopus BO3MYIICHUA.
20. MeToj BaJICHTHBIX CBSI3€il.
21. TouHOCTb y4eTa NEKTPOHHON KOPPETSAIIHH.
22. Pacuet sHEpruy IUCCOLMALNN XUMUYECKUX CBSI3EH.
23. Uepapxusi METOA0OB KBAHTOBOM XUMMH.

24. HesMmriupuyeckasi KBAHTOBAsE XUMUS.

25. Tumbl aHATUTHYECKUX 0a3MCHBIX (PYHKITUH.

26. HomenknaTypa 6a3ucHbIX HAOOPOB.

27. MuHUMaIbHBIN 0a3UCHBIN HAOOp.

28. Pacmmpennbie 6a3ucHbIe HAOOPHI.

29. lonspuzanuonnsie u Auddy3Hbie QYHKINN.

30. AtomHBbIe 6a3ucCHBIE HAOOPBHI.

31. ba3zucueie HabopsI [Tomna.
32. Ponb 0a3ucHBIX (PYHKIUIN B ONIUCAHUU CBOMCTB MOJIEKYI.

33. IHonyamnupuueckue meroasi: MINDO, AM1, PM3.

34. PazenieHue G- M M-3JEKTPOHOB. T-3JIEKTPOHHHOE MPUOIIHKCHHE.
35. Meron Ilappuzepa-Ilomna-Ilappa.

36. Meton MO Xrokkens. PacimpeHHbiii MeToa XIOKKeEs.

37. PacueTsl CBOMCTB MOJIEKYII.
38. ToYHOCTh KBAaHTOBOXMMHUYECKHX PACUETOB XUMUUYECKUX CBOICTB MOJIEKYII.
39. OpOuTanpHas KapTUHA XUMUYECKON CBSI3H.

40. KoHCTpyKTUBHAsI M IECTPYKTUBHAS MHTEp(EepeHIIHs OpOUTAIICH.



41. MonexynsipHble OpOUTAIHN U MX CHMMETPUYHAS KJlacCUu(UKaLuSI.

42. DnexTpoHHbIe KOHPUTYPAIMH JBYXaTOMHBIX MOJIEKYI.

43. Ananus 3aceneHHocTel opouTaneit no Munnukeny. [lonstue o 3apsigax v mopsakax cBA3eH.

44. ITIpocTpaHCTBEHHOE PACIPEEIICHUE JIEKTPOHHOH INIOTHOCTH.

45. NedopmarmoHHas 3JIEKTPOHHAS IJIOTHOCTb.

46. Tonomoruueckasi TEOpUsi XUMUYECKOH CBS3H.

47.91€eKTpOoCTaTUYECKHUI acClIEKT ONUCaHMs XUMHUYecKoi cBs3u. Teopema ['enbmana-delinmana.

48. Oco0eHHOCTH pacnpeieeHus SIEKTPOHHOM IUIOTHOCTH B ABYXaTOMHBIX MOJIEKYJIax.

49. Jlokanu3anusi ¥ TuOpUAM3aIUs OpOUTaIeH.

50.0pOuTasibHOE U TOMOJIOIHYECKOEe 0OOCHOBAHNE MOETH OTTAJIKUBAHUS JIEKTPOHHBIX Map
I'unnecnu. CtpoeHne MHOTOATOMHBIX MOJIEKYI.

51.Cneuunduka onucaHus XMMUYECKON CBSI3U B KOOPAMHAIIMOHHBIX COCTUHEHUSX.

52.Teopus KpUCTATIMYECKOTO TOJIS.

53.Teopust mosnst IMTaHI0B.

54.Kommiekchl CUIIBHOTO U ¢1a00ro nojeil. MarHuTHble CBOMCTBA KOMILIEKCOB.

55.9¢dexT Ana-Tennepa.

56. MeToapl pacdera SHEPTHH MEKMOJIEKYISIPHOTO B3aNMOACHCTBUSI.

57. OueHka BaH-[€p-BaajJbCOBBIX AaTOMHBIX PaJUyCOB.

58. Crennduieckre HeBaJICHTHBIE B3aMMOICHCTBHSI.

59. BogopoaHas cBA3b.

60. MonekynsapHble KOMIUJIEKCHI.

61. KBaHTOBOXMMHYECKOE ONHCAHHWE XMMHUYECKHX pEaKIMid B razoBoil ¢asze. CBA3b C XUMHUECKOM

TEPMOJIMHAMUKON M KUHETUKOM.

62. IloBepxHocTh noTeHMaIbHOM sHeprun (I1119) xumMudeckoit peakuuu.

63. [IyTb XUMHYECKOW pEaKIUH, KOOPJIMHATA PEAKIINH.

64. IlepexoqHOE COCTOSTHUE WJIM aKTUBUPOBAHHBIN KOMILJIEKC.

65. PacyeT moBEepXHOCTH MOTEHIHAIBHON YHEPTUU XUMUYECKON pEaKIIUH.

66. OcoOble TOYKH PAaBHOBECHBIX U NEPEXOAHBIX COCTOSHUH.

67. IlpaBmio Byasopnma-Xodhdmana u ero npuMeHEHHE [JIs OICHKH PEAKIIMOHHOW CIOCOOHOCTH

OPraHUYECKNX COCUHECHUM.

68. MeTo/bl OUCaHUsI XUMUYECKUX PEAKLUI: TEOPHsI BO3MYIICHHI, METO/I KOOPAUHATBI PEAKIIMH, METO

I'PaHUYHBIX MOJIEKYIISIPHBIX opouTaneir Oykyu.

IIpuMepsbl IK3aMeHAUMOHHBIX OMJIETOB
IK3aMeHAMOHHBIN onJieT Ne 1

Ilo nucnuniuae «KBanToBast XumMus»

1. Bapuayuonnwiii npunyun u peuwienue ypasuenusn ILllpeounzepa.

2. MunuMabHbIN 0a3uCHBIN HAOOD.

3. IlpaBuno Bynsopna-XoddmaHa um ero npuMEHEHHE I OLIEHKH PEaKUHOHHOW CIIOCOOHOCTH
OPraHUYEeCKUX COCTUHEHUM.

buneT paccMOTpeH U YTBEPkK/ICH Ha 3aceaHuH Kadeaphl

3aB. kadeapoi, npodeccop A.M. CanamoB

JK3aMeHANOHHbIN Omier Ne 2



Ilo guciuminae «KoJiouaHas XUMHS»

1. IlpubnuxkeHne He3aBUCUMBIX YaCTHUL.
2. PacmiupenHble 06a3ucHbIe HAOOPBI.

3. MeTonpl onmucaHUs XUMHUYECKUX PEAKIUil: Teopusi BO3MYIIECHUH, METOJ KOOPIWHATHI PEaKIIHH,

METOJ] TPAHUYHBIX MOJIEKYJIAPHBIX opouTaneit Gykyu.

bunet paccMoTpeH u yTBepk/I€H Ha 3aceaHuu Kadeapsl

3aB. kadeapoit, mpodeccop

A.M. CanamosB

Kputepun oneHkn oTBeTa Ha IK3aMeHe

4-0aibHas 1IKaIa IlokazaTenu Kputepun
(YpoBeHb
OCBOCHHUS)
OTIn4yHO 1. TMomrota wusnoxkeHust | CTyJeHTOM JaH TIOJHBIM, B JIOTHYECKOM
(HOBLIHIGHHBIﬁ TCOPCTUICCKOTO IIOCJIIEA0BATCIBbHOCTU pa3BepHy1"I>H‘/JI OTBCT
YPOBEHB) MaTepraa; Ha TIOCTaBJIEHHBIM  BOINPOC, TAE OH
2. Tlomnora ¥ | OIPOJIEMOHCTPUPOBAI 3HAHUA IIpEIMETa B
MPABUIIBHOCTH MOJITHOM 00beMe Yy4eOHOW MPOTpaMMBI,
peIIeHHSI JIOCTaTOYHO riryooko OCMBICIIMBAET
MPaKTUIECKOTO JTHACIUTLINHY, CaMOCTOATEBHO, 5
3aJIaHus; HCUYEPIIBIBAIOLIE OTBEYACT Ha
3. HpaBI/IHLHOCTB I/I/I/IHI/I JOITIOJTHUTCIBbHBIC BOIIPOCHI, IIpUBOJAUT
apryMEHTHPOBAHHOCT COOCTBEHHBIC TIPUMEPHI TIO0 TPOOIEMATHKE
b H3JI0KeHus | MTOCTaBICHHOT O BOIIPOCA, peumI
(HOCJ’I@)IOBaTeJ'II)HOCTB MNPCAJIOKCHHBIC MMPAKTUYCCKHUC 3alaHUA oe3
neicTBHiN); OINOOK.
Xopouio 4. CamocrosrenpHocth | CTyIeHTOM JaH pa3BEepHYTHIA OTBET Ha
(6a30BBII OTBETA; MOCTABJICHHBI  BOMPOC, TJ€  CTYIEHT
YPOBEHB) 5. Kynbrypa peun; JEMOHCTPHUPYET 3HAHUSI, TPUOOPETECHHBIE Ha
6. uT.I JICKIIMOHHBIX M CEMHWHAPCKHUX 3aHSTUAX, a
TAKXKE MOJTYUYCHHBIE MOCPEICTBOM U3YyUEHHUS
00s13aTeIBbHBIX YYEOHBIX MaTEPHAIIOB 10
KypCy, HAaeT apryMEHTHPOBAHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MTPUCYTCTBYET
CBOOOJHOE  BIIQJCHUE  MOHOJIOTHYCCKOM
p€Ybl0, TIOTUYHOCTh M MOCJIEI0BATEIBHOCTD
orBeTa. OJIHAKO TOMYCKAETCS HETOYHOCTH B
OTBETE. Pemmn MPEIJI0KEHHBIE
MpaKTUYECKUEe 3aJaHusi ¢ HEOOJIBIIUMHU
HETOYHOCTSMH.
Y 10BIE€TBOPHUTEIID Crynentom JIaH OTBET,
HO CBHUJICTEIBCTBYIOIINI B OCHOBHOM O 3HAHUU
(TIOpOTOBHIit MPOLIECCOB H3y4aeMon JHUCUHUTUINHBI,
YPOBCHD) OTJIMYAIOIINNCS HEAOCTATOYHOU TIyOUHOMN

U TIOJHOTOM PaCKpbITUA TCEMBbI, 3HAHHUCM
OCHOBHBIX BOITPOCOB TCOPHH, ci1abo




C(OPMHPOBAHHBIMU  HAaBBIKAMU  aHAJIN3a
SBJICHUM,  IPOLECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHBIC
OTBETHI 51 MIPUBOJUTH IIPUMEPBIL,
HE/JIOCTaTOYHO  CBOOOJIHBIM  BJIaJIEHUEM
MOHOJIOTMYECKOM pPEYbl0, JIOTHYHOCTBIO M

MOCIIEI0BATETFHOCTHIO OTBeTA.
JlommyckaeTcsi  HECKOJIBKO ~ OMMOOK B
coJlep>KaHuU OTBeTa u pelieHnn

MPAKTUYECKUX 3aTaHHI.
HeynosnerBopure CryneHToM JaH OTBET, KOTOPBIHA COACPIKUT
JIBHO psan CEPBE3HBIX HETOYHOCTEH,
(YpoBeHB He OOHapYXHMBAIOIIM HE3HAHHWE MPOILIECCOB
cOpMHpOBaH) H3ydaeMoi IIPEeIMETHOM obacty,

OTJIMYAIONIUICS HETTyOOKUM PACKPBITHEM
TEMBI, HE3HAHUEM OCHOBHBIX BOHpOCOB
Teopuu, Hec(hOpMHUPOBAHHBIMU HaBBIKAMU
aHaJM3a SIBJICHUH, MPOIIECCOB, HEYMEHHUEM
JaBaThb aprMeHTI/IpOBaHHLIe OTBCTHI,
ciJa0bIM  BJIaJIEHUEM  MOHOJIOTHYECKOM
pe‘-IBIO, OTCYTCTBI/IGM JIOTUYHOCTHU nu
MOCJIEAOBATEILHOCTH. BriBob!
HOBerHOCTHbI. PGH_IGHI/IG HpaKTI/I‘-IeCKI/IX
3aJaHuid HE BBINIOJHEHO. T.e CTYIEeHT He
CHOCOOCH OTBETHTH Ha BOIPOCHI Jaxe MPHU
JOTIOJTHUTEIBHBIX ~ HABOJSIIMX — BOIPOCAx
MpEnoiaBaTeis.

9. VYYUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIUHBI

9.1. YyeOnas iuTeparypa

a) OCHOBHas:

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

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

3.Kapanetrssn M. X. [lpakun C.H. Ctpoenue BemecTBa. -M.: Boicmas mkona, 1977.

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

5. Jlep P., Mapuann A. OpOuTtanbHas CHMMETpPHsI B BOTIpocax v oTBeTtax. —M.: Mup, 1976.

6. Menemmna A. M. Kypc KBaHTOBO# MeXaHUKHU 1151 XUMUKOB.-M.: Breicmas mkoina, 1980.

7. Munkua B.M. , Munses P.M. Hekmaccudeckue CTPYKTypbl OPraHUYECKHX COCIUHCHHHA. —
PocroB-na-/lony: PI'Y,1985.

8. Munkun B.U. , Munsies P.M., Cumkun b. SI. Teopust ctpoenus monekyna. —M.: Beicmias mkona,
1979.

9. Munkua B.M. , Munses P.M., Cumkun b. .. KBanToBas XuMus OpraHUYECKHUX COCIMHCHHI.
Mexanusmsl peakiuil. —-M.: Xumus, 1986.

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



11. Cumxun b.A., Knenkuii M. E., I'myxoBues M.H. 3amaun mo KBaHTOBOW TEOpPUH MOJEKYI. —
PoctoB-Ha-/lony: PI'Y, 1992.

12. Xopman P. CtpoeHne TBepABIX TN M TMOBEPXHOCTEW: B3IJISAA XMMHKAa — TeopeTnka. —M.: Mup,
1990.

13. Ortkunc I1. KBanTsl. CipaBouHHK KOoHIENIHA. —M.: Mup,1997.

0) JOMOJIHHMTEIbHAA:

1. Ab6apenkoB U.B., bpatues B.®., Tynydo A.B. Hauana xkBantoBoil xumuu. —M.: Beicmias mikona,
1989.

2. bmomendensa JI.A., Kykymkun A.K. Kypc kBaHTOBO# XuMMuu 1 cTpoeHust Monekyin. —M.: MI'Y,
1980.

BBenenue B kBaHTOBYIO XUMHI0. —M.: Mup, 1982.

Hatsu O.K. KBanToBast xumus. —M.: Beiciias mikona, 1962.

HmutpueB N.C. Monexynsl 6e3 xumuueckux csizeit. —JI.: Xummus, 1980.

Hsrkuna M.E. OcHoBBI TeOpuM MOJIEKYIISIpHBIX opOuTaneil. —M.: Hayka. 1975.

3arpaguuk P., [Tomak P. OcHoBel kBaHTOBOM Xumuu. —M.: Mup, 1979.

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

9. Tennep x., Hexsatan D. OpOurtanpHas TeOpus B KOHTYPHBIX quarpammax. —M.: Mup, 1988.

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

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

12. ®yr3unara C. MeTto MoneKylsipHbIX opoutaneid. — M.: Mup, 1983.

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

14. Xwrou Jx. Heoprannueckas xumusa. CTpoeHHE BELIECTBa M PEAKLMOHHAS CHOCOOHOCTh. — M.:
Xumus, 1987.

NG AW

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

9.3. IIporpammHoe odecrieyeHue

NogakownE

VYHuBepcuteT o0ecrneyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO H  CBOOOJHO
pacnpocTpaHseMoro NPOrpaMMHOro 00ecreueH sl, B TOM YHCJIe 0T€Y€CTBEHHOIO IIPOU3BOCTBA.

Kaxnprii oOyuarommuiicss B Te4eHHE BCEro mnepuoja oOydeHHs oOecreueH WHAWBUAYAIbHBIM
HEOI'PaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHONW MHPOPMALMOHHO-00pa30BaTeIbHOM Cpejie yHUBEpCUTETa
u3 JM000M TOYKHM, B KOTOPOH HMMeeTcs IOCTyNl K HH()OPMaIMOHHO-TEIEKOMMYHHMKAI[MOHHOW ceTu
«VIHTEepHET» KaKk HAa TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcutrer o0ecreueH  CIEAYIOIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  MPOrpPaMMHOIO

o0ecreueHusl.
1. JIuueH3noHHOE MporpaMMHoOe obecnieueHue, ucrnonbyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusrii kommuiekc MMUC “Busyansnas Crynust TectupoBanus”

1.4. Antusupycuoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrtema “Tapant”


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

Hap}my C TpaaAULIUOHHBIMHU U3OAHUAMU CTYACHTBI U COTPYAHUKH HMCIOT BO3MOKHOCTH
IMOJIB30BATHCS BJICKTPOHHBIMU IMOJTHOTEKCTOBBIMHA 0azamu JaHHBIX

Taonuya 9.1.

Ha3zBaHnue pecypca Ccbuika/nocTyn

OnektpoHHass OuOnmoteka owmnaiiH «EmuHoe okuHo k | http://window.edu.ru
00pa30oBaTelIbHBIM pecypcamy

«O0pa3oBaTenbHbIi pecypc Poccun http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBI TOpTA:  yupexaeHus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY3s1, Tectel EID, A

denepanbHblii LEeHTp HH(POPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PILINOP)

ObC "KOHCVJIbTAHT CTYAEHTA". Dnexrponnas | http://polpred.com/news
O6nOIMoOTEeKa TEXHHUECKOTO By3a

W3natenscTBO «JlaHby. OnektpoHHO-OMOIMoTeuHas | http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru —

UsnarenscTBO «JIaHby. DnexkTpoHHO-6ubIMoTeyHas | http://e.lanbook.com -

cucTeMa

ExenenenpHuk Hayku u  oOpasoBanus [Ora Poccuum | http://old.rsue.ru/Academy/Archive
«AkageMusay s/Index.htm

Hayunas snektponHast Oubiuoreka «e-Library» http://elibrary.ru/defaultx.asp -
OnexTpoHHO-0nOMHMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPAaBOYHAsT CUCTEMa JOKYMEHTOB B cdepe | http://www.informio.ru
oOpa3zoBanus «MHbopmMuo»

HNudopmannonHo-mIpaBoBas cucteMa «l apaHT CeteBast BepcHs, IOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHBHOM
cetu Murl'y

DnekTpoHHO-0nbnmoreuHas cucrema «tOpaiit» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIMHBI

TpeOGoBanus K ayaUTOpPUM AJs JIGKIIMOHHBIX W TMPAKTUYECKUX 3aHATUN: OecllymMHas CBeTJias
ayIUTOpHs Ha 25 OCaI0YHBIX MECT C JIOCKOU.

TpeOoBaHus K ayIUTOPHH IJIsi JaOOpaTOPHBIX 3aHATHH: yabopatopus 60-70 M ¢ BBITSKKOIA,
OOLIMM M MECTHBIM (HaJ MIECThIO pabOYMMM CTOJaMH) OCBELEHUEM, KaHaJIu3alueil (XxosoaHas U
ropsiyasi Bojia).

TpeboBaHus K crenuanu3UpPOBaHHOMY OOOPYIOBAHMIO: BBITSKHOM IIKa(, XUMUYECKU CTOMKAas
paKoBHMHA, IIECTh JAOOPAaTOPHBIX CTOJOB CO CTOMKHUM IOKPBITHEM, OJIMH CTOJ IPErojaaBaTels,
JBEHAAIATh J1a00PaTOPHBIX CTYIIBEB, I0CKA, TEXHUUYECKHE U AHATUTUYECKUE BECHIL.

Teopernyeckuii Kypc:
1. Jlexuuu, npe3eHTalnuu

2. KoHTpoJbHBIE TECTHI.
3. Cnmcku BOIIPOCOB JUTS IPOBEICHNS KOJUIOKBUYMOB.


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
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/

4. TaOmuIbL.
5. BapuanTsl 3ajaHuii 1711 KOHTPOJIBHBIX padoT.
6. BapuaHThI 3a1aHMIA AJ11 CAMOCTOSTETLHON paOOTHI.

11. METOAUYECKHUE YKA3AHMUA JJISA OBYYAIOLIUXCS 11O OCBOEHUIO
JUCIHHUIIVINHBI

Huctumnnuna «KBaHTOBas XMMHUs» HampasiieHa Ha popmupoBanue komnerennuit: YK-3, I1K-3.

[IpomexyTouHas aTTecTalys MPEeAnoiaraeT K3aMeH.

[Mpuctynas K W3Y4YCHHWIO AWCIMIUIMHBI, HEOOXOAUMO B TMEPBYIO OYEpelb O3HAKOMUTHCS C
coJiep>kaHueM paboueit mporpammsel quctumiinHel (PITT).

Jlekuuu UMEIOT LEJbIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUH.

[Tpu n3ydyenuu u npopaboTKe TEOPETUUECKOI0 MaTepuaga HeoOXO0IUMO:
- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JICKIMOHHOM 3aHATHH MaTepUall U JOMOJHUThH €ro ¢ y4ETOM
PEKOMEHIOBAHHOM N0 TaHHOMN TEME JTUTEPaTyphl;
- TOpU CaMOCTOSITEJIbHOM M3YYEHHH TEOPETUYECKOW TEeMbl CJeNlaTh KOHCHEKT, MCIOIb3Ys
pekomennoBanuple B PIIJ  nuTepaTypHble HUCTOYHMKH W pecypchl  HHGOPMAIIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»
- NP TNOJTrOTOBKE K MPOMEXKYTOUHOH aTrTecTauy MO MOJYJIO0 HCIOJIb30BaTh MaTepuasbl (oHJa
OLICHOYHBIX CPEJICTB.

[IpakTryeckue 3aHATHS MPOBOJSATCS C LETIbIO YIIyOJIeHHs U 3aKpeIICHUs] 3HaHUMU, MOJY4YEeHHBIX
Ha JICKIIUSAX U B MPOLIECCE CAMOCTOATEIBHON PabOThl HAJl HOPMATUBHBIMH JIOKYMEHTAMHU, Y4eOHOU U
HAay4YHOU JIUTEPATypPOU.

[Tpu moATrOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXO0IUMO:
- U3y4YUTh, IOBTOPUTH TEOPETUUECKUIN MaTEpHaI 110 33JJaHHON TEME;
- IIPY BBITIOJIHEHUH JIOMAITHUX PACUETHBIX 3aJIaHUN, U3YUUTh, IOBTOPUTH TUIIOBBIC 3aaHUs,
BBIIIOJIHSIEMbBIE B AYJUTOPHUU.

Pexomenanuu no padore ¢ Hay4YHou M y4eOHOI TuTepaTypoit

Pabota ¢ yueOHOM 1 HAYIHOU JTUTEPATYPOU SBIJISICTCS TJIABHOU (DOPMOI caMOCTOATEIHLHOM
paboThl U HEOOXOMMA TIPH MOATOTOBKE K YCTHOMY OIPOCY HA CEMUHAPCKUX 3aHATUSIX, K MOAYIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3adeTy. OHa BKJIIOYAaeT MpopaboTKy JEKIUOHHOIO MaTepualia —
M3y4YEHUE PEKOMEH/I0BAHHBIX UCTOYHUKOB M JIUTEPATYpPHI MO TeMaTuke jJekuuid.  KoHcmekT nexkiuun
JOJKeH coJepaTh pedepaTUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIUHU, MPEITOKEHHBIX
MpenojaBaTesieM cxeM (IPU UX JIEMOHCTPAIlMU), OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl MO TEMaM,
BBIBOJIBI MO KaxaoMy Bompocy. KoHcrekT noimkeH OBITh BBIOJHEH B OTIEIbHOW TETpaau 1o
npenamery. OH JOJDKEH OBITh aKKypaTHBIM, XOPOIIO YUTAEMBIM, HE COJIEPKAaTh HE OTHOCSIIYIOCS K
TeMe UHGOPMAIIUIO WIH PUCYHKH.

KoncnekTsl HayqHOM TUTEpaTyphl MPU CAMOCTOSTEIHLHOM MOATOTOBKE K 3aHSATHUSM JOJIKHBI
OBITh BBITMIOJTHEHBI TAK)XKE aKKypaTHO, COAEPKATh OTBETHl HA KaXKIbl MOCTABICHHBIA B TeME BOMPOC,
MMETh CCBUIKY Ha HMCTOYHHK HH(POPMAIMU C OOs3aTEIbHBIM yKa3aHHEM aBTOpa, Ha3BaHUA U Troja
W3JIaHUsl UCTIONIb3yeMOU HaydHOW JuTepaTypbl. KOHCTIEKT MOXKET OBITh OMOPHBIM (COAEPKATh JIHIIb
OCHOBHBIE KJTFOUEBBIEC TIO3UIIMH), HO MPU STOM IO3BOJISIOIINM JIaTh MOJIHBIN OTBET MO BOTIPOCY, MOKET
ObITh TOAPOOHBIM. OOBEM KOHCTIEKTA OIpeesieTcs CaMUM 00 yJaroITIMCs.
B npouiecce paboTsl ¢ yueOHON 1 HAyYHOU JUTEpaTypoi 00ydaroIUNCs MOKET:
- JienaTh 3alUCH MO XOAY YTEHHs B BUJAE MPOCTOTO WM Pa3BEPHYTOrO IUIaHa (Co3AaBaTh MEpeUeHb
OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B HICTOYHUKE);
- COCTaBISTh TE3UCHI (IIUTHPOBaHHE HambOoJee BaXKHBIX MECT CTaThbU WM MOHOTpaduu, KOPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICJIEH aBTOPA);
- TOTOBUTH aHHOTAINH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB PabOThI);
- CO3/1aBaTh KOHCIEKTHI (pPa3BEPHYTHIC TE3UCHI).



PabGouass mnporpamma aucuurinHel «KBaHTOBass XHMMHs» COCTaBJI€HA B COOTBETCTBHHM C
tpedoBanusiMu OI'OC BO no cnenuansHoctu 04.05.01. «dyHnaMeHTanbHas U MPUKIATHAS XUMUSY,
YTBEPKACHHOTIO MpHKa3zoM MuHHcTepcTBa 0OpazoBaHusi U Hayku Poccuiickoit denepauuu or 13
uronst 2017 r. Ne 652

[Iporpammy cocraBuia:

npodeccop kadeapsl XUMHH Apuaxosa P./I.

Pabouas mporpamma yTBepkIeHa Ha 3aceaHUU KaQeapbl XUMUU

[IpoTokon 3aceganma Ne 8  or « 22 » ampens 2026 .

PaGouass mporpamma onoOpeHa y4eOHO-METOAMYECKUM COBETOM XHMHKO-OHMOJIOTHYECKOTO
¢bakynbTera

IIpoTokon 3acemanuss Ne . 6 or « 28 » _ampens 2026 T.



CBeieHus 0 nepeyTBepKICHUU MPOrPAMMBbI HA 0OYepPeHON Y4eOHbIii roJl U PerucTpaunu
H3MeHeHHi

VYyeOHbIit Pemenue Buecennbie n3MeEHEHUS Iloanuce 3aB.

roj Kadeapsl Kadeapon
(Ne mportoxona, nara)




