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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HCJIHMI/I H3yYCHUHA TUCHUIIJIHHBI «KBaHTOBasi XUMHS» ABJIAIOTCH:

- (QopmMHupoBaHUE OCHOB COBPEMEHHOI TEOPETUYECKON XHMMHHU, O3HAKOMIIEHHWE C KBAHTOBO-
MEXAaHUYCCKUMHU MCETOAaMH OIIMCaHHUA XHUMHYCCKHUX CUCTCEM (aTOMOB, MOJICKYII, KpI/ICTaJIJIOB) n
peaKuui.

- M3y4YEHUE CTYJIEHTaMH OCHOB KBAaHTOBOM MEXaHHWKM B MPUIIOKEHUM K PELICHUIO
XMMUYECKHUX 337]a4, a TAK)K€ TEOPETUYECKUX M PACUETHBIX METOJOB KBAaHTOBON XUMHU. OCHOBHOE
BHUMaHUE yJEIsIeTCs HE MAaTeMAaTHYeCKOMY armapary, a pacmu@poBKe (U3HUECKOTO CMBICTA
MMOHATHHA KBAHTOBOM MEXAHUKH M KBAaHTOBOM XUMHHU H MMPAKTUYCCKOMY OBJIAACHHUIO PACUCTHBIMH
METO/1aMH KBAHTOBOW XUMHUU.

®opmupyemble AUCUUILIMHON 3HaHUS M YMEHMsI TOTOBAT BBIITYCKHUKA JAaHHOW 00pa3oBaTeIbHOU
MPOrPaMMBbI K BBIIIOJIHEHHUIO CIEAYIOMINX 0000IIEHHBIX TPYIOBBIX (YHKINH (TPYAOBBIX (PYHKIINN):

Tabauua 1.1.
Koa u O0600111eHHbIE TPYA0OBbIE QYHKIIUM TpynoBbie GyHKIUM
HauMeHoBaHH| Kox HaunmMmeHnoBaHue Ypose HaunmMmeHoBaHHe Koa [|Yposennb
e Hb (moxypoB
npodeccuona KBaJIA €Hb)
JIBHOT'O pukan KBAJIHA(
cTaHaapTa un HKAIlNHA
01.001 ITena- B [Temaroruueckas gesiTeb- 5-6 | Ilemaroruueckas B/03.6 6
ror (memaro- HOCTB TIO TTPOEKTUPOBAHUIO NEeATEeILHOCTD I10
ruveckast Y peayu3aliii OCHOBHBIX peanm3anuy IporpamMmm
NeTeJHLHOCTh 00111e00pa30BaTEIIbHBIX OCHOBHOTO U CPEJTHETO
B JIOIIKOJIb- nporpamm o01mrero oopazoBaHUs

HOM, HAYAJIb-
HOM 0011IeM,
OCHOBHOM
oo1memM,
cpeaHeM 00-
1meM oopa3so-
BaHuN) (Boc-
nuTaTeN b,
Y4HTEb)




26.003 VYnpasneHue craaiuaMu [IpoexTupoBanue 0codo
«CHeIII/IaJII/ICT pa6OT 0 TPOCKTUPOBAHUIO CIIOKHBIX I/I3,[[CHI/II>1 u3
110 npoeKTH- H3en u3 HAHOCTPYKTYPHPOBAHHBIX
OBaHUIO HaHOCTPYKTYPHPOBAaHHBIX
p o PYKTYpHP KOMITIO3UIIMOHHBIX C/03.7
U31eui U3 KOMITO3UIIHOHHBIX
MaTepHajoB
HAHOCTPYKTY MaTepHajoB p
PHMPOBaHHBIX
KOMIO3ULMOH
HBIX MaTepu-
aJIoB»
40.011 IIpoBenenue HayyHO- [IpoBeneHne maTeHTHBIX B/01.6
UCCIIEIOBATENbCKUX U i
«Cremmamict it UCCIICIOBAHUN U
OTIBITHO-KOHCTPYKTOPCKHUX oTIpeIeneH e
M0 HAYYHO- pa3paboToK mpu
XapaKTePUCTHK
UCCIIEI0BATENh vecaeoatin
CaMOCTOSITETIbHBIX TEM MPOAYKIKH (YCyT)
CKUM U [TpoBeneHue padboT 1Mo B/02.6
00paboTKe 1 aHATTU3Y
OTIBITHOA -
HaYYHO-TEXHHUYECKON
KOHCTPYKTOPC nHGOPMAITUHU U
KHUM| PE3YIbTATOB
WCCIIETOBAHAN
pazpaboTkam» _
PykoBozcTBO Tpynmoit B/06.6
pabOTHUKOB MPU
UCCIIEIOBAaHUT
CaMOCTOSITETILHBIX TEM
26.013 KonTtpoins kauectBa ceippsi|  A/01.6
P —— KoHTtposp kauecTBa XUMH-
110 KOHTDONIO HYECKO U OMOTEXHOJIOTH- 1 MaTepHajioB B OpraHu-
KaquTBl; P YECKOM MPOAYKIMH HA BCEX 34y 110 IIPOU3BOACTBY
ATarax NpoOU3BOACTBEHHOTO Ouonpenaparos Jyis pac-
TeXHOJIOTHYECK porecea
TEHHEBOJICTBA
0ro Mpou3Bo/I- p t
cTBa nmpenapa-
TOB JJIfl pacTe-
HHEBOJCTBA»

2.MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnunnmua «KBaHToBas Xumwus» u3ydaercs B 4 cemecTpe, B 4acTH, (opMupyeMoi
y4acTHHUKaMH 00pa3oBaTeNbHBIX OTHOIICHWH bioka 1 um mpeacraBmsieT coO00M TEOPETUUYECKYIO
OCHOBY JUIsl M3y4Y€HHUS MOCIEAYIOUIMX KYpPCOB XHUMHUYECKOro mpoduias — (pU3M4eckod XUMHH,

KOJ'I.]'IOPII[HOﬁ XUMHU, XHUMHYECKOU TEXHOJIOT'HUH, qJI/ISI/IKO'XI/IMI/I‘ICCKI/IX METOA0B UCCICIOBAHUS.



Tao6auna 2.1.

CBs13b JucuuIIMHbI «KBaHTOBast XUMHS» C npeameCcTBY OIMUMHA JTUCHUIIJIMHAMHA U CPOKHA
HX U3YyUYCHUA

Kon JMCHUTINHBI, IPeAIIeCTBYIONIUE IUCHUILINHE Cemectp
mmcnuuiuabl |« KBanToBasi XumMus»

F1.0.10 MaremaTuka 1,2
b1.0.11 dusuka 1,2
b1.0.17 WNudopmaruka 1,2
B1.0.06 Heopranudeckast xumust 1,2

Taoauna 2.2.

CBs3b JUCHHUILTUHBI «KBaHTOBasi XUMMSD) C mocJICAYOIIUMHU TUCHUIIVIMHAMHA U CPOKH UX

U3ydeHust

Kon JAMCUMIVINHBI, CJIeAYIOIIHe 32 JUCUUILTHHOMN CemecTp
JUCHHUILTHHDI «KBanroBass xXumusa»

b1.B.19 CrpoeHue BeniecTsa 5
B1.0.07 Opranuveckast XUMUS 5,6
b1.0.08 duznueckas XuUMUI 5,6
b1.0.14 duznyeckre METOIbI UCCIICTOBAHNS 8
b1.B.05 Teopernueckne 0OCHOBBI HEOPIraHNYECKON XUMUHU 9,10

B pe3yjbTaTe OCBOCHUA NUCIHUIIJIUHBI oﬁyqaloumif[csn JOJIZKCH

e 3HaTh:

- pOJb KBAaHTOBOW XMMHUHM KakK TEOPETHYECKOro (pyHIaMeHTa COBPEMEHHOW XMMUU;

- 0 KBaHTOBOI XMMUU Kak paszjesie (U3n4ecKoil XuMUU U €€ POJIN B COBPEMEHHON  XMMMUU;
- BO3MOXHOCTH IPUMEHEHHUS OCHOB KBAHTOBOM MEXAHMKHU K PELICHUIO XUMUYECKUX 3a7ady;
- O rpaHMIaX NPUMEHUMOCTH 3aKOHOB M TEOPUI KBAHTOBOW MEXAaHWKHU W KBAHTOBOM XMMUH;
- IPUHLUIBI HCIOIb30BAHUS TEOPETUYECKUX U PACYETHBIX METOJ0B KBAHTOBON XUMUH IS

PEIICHUA PA3JIMYHBIX NPAKTHYCCKUX 3aa4.

e YMeTh:

- TPOJIEMOHCTPHUPOBATH CBSI3b (PYHIAMEHTAIBHBIX SKCIIEPUMEHTOB C TEOPHEH KBAHTOBOU
MEXaHUKHU C MIOMOILBIO NU3BECTHBIX MATEMATUYECKUX METOO0B; PELIATh 3aJa4M 0 JTaHHOU
JIACIIUTIINHE;

- CaMOCTOATEIHHO (PopMYITHpPOBATH 33129y (PU3UKO-XUMUIECKOTO UCCIECTIOBAHUS XUMHU-
YECKUX CUCTEM,;

- TOJB3YSCh MOTYYCHHBIMU 3HAHUSMU, YMETh BBIOUPATh ONTHMAIBHBIC TYTH U METOIBI

PEIICHUS IMOCTABJICHHBIX 3a1a4;
- [POBOJUTH q)HSI/IKO-XI/IMI/I‘-IeCKI/Ie HCCIICAOBAaHUS CUCTCM U MPOLECCOB C UCIIOJIb30BAHUEM



COBpEMEHHBIX MeT010B DXMA;

MPOBOANTH (PU3UKO-XUMUYIECKHE PACUECTHI,
MOJIB30BaThCS CIIPABOYHOM JINTEPATYPOI;
rpaduyecku 0TOOpakaTh MOJTYICHHBIC 3aBUCUMOCTH;

AHAJIN3UPOBATL U O6CY)KI[aTB PE3YIBTATHI (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX HCCHC,I[OBaHI/Iﬁ;

BECTH HAYYHYIO JUCKYCCHIO.

Baagers:

OCHOBaMH PACUYETHBIX METO/I0OB KBAHTOBOI XUMUHU.
POCTPAHCTBEHHBIM MBIIIJICHUEM;

OCHOBHBIMH TOHSATUSIMU XUMUU;

HaBBIKAMH TIOMCKa U 00paOb0TKH MHGOPMAIIIH.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

[Tpouecc wu3ydeHHs JUCUUIUIMHBI HamnpaBieH Ha (OPMUPOBAHHUE BIEMEHTOB CIEAYIOLIUX

koMmrereHuii B cootBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlIeHUIO:

Tabnuya 3.1.
Kon HaumeHoBaHue HNuaukarop B pe3yJabTarte ocBOeHMs
KOMIIETEHI] KOMIIeTEeHIIUH JOCTHKEHUS AMCUHMIJIMHBI 00y4alonuiics
101 KOMIIeTEeHIIUH JAOJIZKEH:
Yuuesepcanvnvie komnemenyuu (YK) u unouxamopul ux oocmudicenus
YK-3 Cnoco0eH opranuso- YK-3.1. [Monumaer | 3HaTh — Metomuku (GOPMUPOBaA-

BBIBAaTh M PYKOBOAUTH | 3Q(QEKTUBHOCT  HC-
paGoToii KOMaHIbI, BbI- | IOJIB30BAaHUS  CTpaTe-

padaTbIBasi KOMaH/- THH  COTPYAHHYECTBA
HYIO CTPaTeruio J1Jis Juis JIOCTHKEHHS
AOCTHKEHMSI MOCTaB- MOCTaBJIEHHON Ly,
JICHHOW 1eau ompeenseT CBOIO

POJIb B KOMaH/IE
YK-3.2. [Hoanmaer
0COOCHHOCTH TIOBEJIe-
HUS BBIJIEJIEHHBIX
rpynn  Jroged, ¢
KOTOPBIMUA ~ paboTaeT
/B3aMMOJICHCTBYET,

YUMTBIBAET UX B CBOEH
JIESATENILHOCTH  (BBIOOD
KaTeropuii TPy
JIIOAEeN OCYIIECTBISAET-
¢ 00pazoBaTenbHOM
opraHuszarueil B 3aBU-
CHUMOCTH  OT  Lenei
MOATOTOBKA  —  TIO
BO3pPacTHBIM  0COOEH-
HOCTSIM, IO 3THHYEC-
KOMY WM DEJIHTHO3-
HOMY TIPU3HAKY, COIU-
aJbHO HE3aIIUIICHHBIC
CIIOM  HaceleHus |

HUSl KOMaHJ[; METOJbl pa3paboTKu
KOMaHJHON cTpaTeruu U 3Qdek-
TUBHOTO PYKOBOJICTBA  KOJIJIEK-
TUBaMH, OCHOBHBIC TEOPHU JIH-
JIepCTBA U CTHIIM PYKOBOJICTBA.
Ymerp — pazpabaTbiBaTh KOMaH/-
HYI0 cTpareruio; (GpopMyaupoBaTh
3a7a4d  WICHaM KOMaHIBl IS
JOCTH)KEHHS TTOCTABICHHOM IIeJH;
NpUMEHSTh A(PQEKTHUBHBIC CTUIN
PYKOBOJZICTBA KOMAHJIOH.
Baaners: — yMeHHEM aHaNM3U-
poBaTh, TPOEKTUPOBATH W Opra-
HU30BBIBATh KOMMYHUKAIIHA B
KOMaHJe il JIOCTHMXKEHHUs Ioc-
TABICHHOHW  LeNW;  METOAaMu
OpraHu3allii W YIpaBIeHUS KOJI-
JIEKTHBOM.




T.I1.)

YK-3.3. IlporHo3su-
pYyeT pe3ynbTaTHl (Toc-
JIEICTBHUSA) JTUIHBIX
OeucTBUM U ILIAHU-
pyeT TocIea0BaTeNb-
HOCTh  IaroB IS
JIOCTHKEHUS
3aIaHHOTO pe3yJibTara
YK-3.4. DddexTrrHO
B3aUMO/JICUCTBYET c
JIPYTHMU YJIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOmeHe wuHpOpMAa-
nmue, B3HaHUI-MH U
OTIBITOM, W TIPE3CHTAIINU
pe3yIbTaToOB padoTsI
KOMAaH]IbI

Ilpogheccuonanvuvie (IIK) komnemenyuu u unouxam

opbl UxX 00CmuUICeHUSA

IK-3 CriocobeH  OKa3bIBaTh
UH(OPMALIMOHHYIO
MOJIICPIKKY
CHCIHAIHNCTaM,
OCYIIECTBIISIOIIAM
HAYYHO-
KOHCTPYKTOPCKHE
paboThI u
TEXHOJIOTUIECKHE

HUCIIbITaHUA

IK-3.1 Bnageer HaBbI-
KaMH TIOWICKa He00XO0-
JUMON WHpOpMauu B
po(heCCHOHATBHBIX
0azax JHaHHBIX (B T.U.
MATEeHTHBIX)

MK-3.2. CocraBmnser
0030p  IUTEpaTypHBIX
WUCTOYHUKOB MO 3ajaH-
HOW Teme, odopmiseT
OTYETHI O BBIIIOJIHEHHOM
pabote TO 3a7aHHOU

dopme

3HaTh:  METOIBI BEACHUS KOHC-
TPYKTOPCKHX pabOT ¥  TEXHO-
JIOTUYECKUX UCIBITAHUN

¥Ymers:  oOkazpiBath  MH(DOpMa-
LOUOHHYIO TMOJAEPKKY CIIeLHUalIu-
CTaM, OCYILECTBISIONIUM Hay4HO-
KOHCTPYKTOPCKHE paboTh u
TEXHOJIOTHYECKHE UCTIBITAHUS
Buagers: 3HaHMSIMH 1O BUAAM
KOHCTPYKTOPCKHX pPabOT M  Tex-
HOJIOTHYECKHX HCTIBITAaHUH B
BEIOpaHHOM 00sacT npodeccuu

4. OFBEM JINCIIUIIMHBI U BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCHUIJIMHBI M BU/IbI Y4eOHOH padoThl

Buj yueGHoii padoThl Bcero 4
4acoB cemecTp
OO61mast Tpy10€MKOCTh TUCIIUTUTHHBI 216 216
AyIUTOpHBIE 3aHITHS 104 104
Jlexnun 60 60
[IpakTnueckue 3aHATHA 44 44
CamocrostenbHas padota cryaentoB (CPC) 85 85
KonTpons 27 27

5. COAEPKAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA




AKAJEMHUYECKUX WJIH ACTPOHOMHNYECKUX YACOB U BUJIOB YYEBHBIX
3AHSATHHN

5.1. CTpyKTypa U coaepxaHue IUCUUILITNHBI

OO01as TPyI0eMKOCTh TUCIUIUIMHBI COCTABIISET 6 3a4eTHBIX eAUHUI], 216 4acos.

Taoauna 5.1.
Ne Pa3znes nucuumIMHbI Buabl yueOHoit padoThl M (P OPMBI
/o KOHTPOJIA
o Jlek- | IIpakt. | Camoc- | @opmbl
g* = % 1007031 3aQHST. | TOSITE- | KOHTPOJS
3 S 3 JbHAs
3 Tz 3 pabora
1. CraHOBlIEHHE KBaHTOBOWU | 4 1,2 6 2 10 TecTup.
MEXaHHKH U €€ OCHOBHBIC
MIOJIOXKEHUS.
2 KBantoBo-mexanuyeckoe | 4 3-5 14 10 10 Omnpoc
OIMCAaHUE OIHOAJICKTPOH-
HBIX aTOMOB.
3 KBanToBo-mexanunueckoe | 4 6-10 14 10 22 Komnoxks.
OIHCcaHue MHOT03JICKT-
POHHBIX aTOMOB.
4 KBanToBas Tteopusi oOpa- | 4 11- 14 12 22 Omnpoc
30BaHUS XUMHYECKON 14
CBSI3M U XUMHYECKHX
peaKkuuid.
5 KBantoBo-mexanuveckoe | 4 15- 12 10 21 Omnpoc
OTHCaHue Pa3IMYHBIX 18
MOJIEKYJISIPHBIX H  KpHC-
TaJUIMYCCKUX CUCTEM.
Hroro: 60 44 85

5.2. Conep:xxkanmne qucuuniuibl «K KBanHToBasi XumMusi»

IIpenmMer kBaHTOBOM MexaHMKH. (OCHOBHBIE DJTalnbl pa3BUTUS KBAaHTOBOM TEOpUH.
MareMaTnuyecknil anmnapar KBaHTOBOM MexaHUKH. OrepaTopbl, MX CBOMCTBA. DPMHUTOBBI ONIEPATOPHI,
UX COOCTBEHHbIE 3HaUeHUs U cOOCTBEHHbIE (PyHKIMH. BhIpokaeHue.

[Toctynarel KBaHTOBOW MexaHUKHU. BonHoBBIE PpyHKIIMHU, NX cBOMCTBA. HOpMHpPOBKA BOJTHOBBIX
¢ynkuuii. BeposTHOCTH pe3ynbTaTOB H3MEpeHUs (U3NYECKUX BEIUYMH, CpPEIHUE 3HAUCHHS
Habo1aeMbIX. [ITOTHOCTH BEPOSTHOCTH HaXOXK/IEHUS YaCTHUI B 3JIEMEHTEe 00beMa MPOCTPAHCTBA.

[IpyHIMIT COOTBETCTBUSA W ONEpPaTOphl KBAaHTOBOM MexaHMkH. Omepatop I'amumnbroHAa.
CooTtHomienne HeompeaeneHHocTel [ eizenOepra. CucTeMbl TOXIECTBEHHBIX YacThll. DEPMHUOHBI U
0030HBI. AHTHCHUMMETpPHUS  BOJIHOBOW  (YHKUMH Ui  CHCTEMBl  3JeKTpoHOB.  [Ipuniun
nomnoHuTeTsHOCTH bopa. Teopema Dpendecra.

VpaBuenue Illpenunrepa. ToyHo pemraeMble 3agaud KBAaHTOBOM MeXaHUKH. MoneinbHbIE
3aJa4d O MPAMOYTOJIBHOM SIIHMKE M rapMoHudeckoM ocuuuratope. JKecrkuit porarop. Ilonsatue o
TyHHEJIBHOM 3¢ dexre. Moenb cBo00IHOTO AeKkTpoHa. Teopema ['unboepra.



Pemenue ypasuenus lpeaunHrepa st BOAOpOAONOA00HOTO atoMa. ATOMHBIE OpOUTaIH, UX
paauanbHBIC U YTJIOBBIE KOMIIOHEHTHI. KBaHTOBBIC uncia, X (U3HUECKUN CMBICI. Teopus MOMEHTa
umnyiabsca. CIuH: onepaTopbl, COOCTBEHHbIE 3HAa4YeHMsI, cOOCTBeHHble (yHKIMU. [IpaBuna cioxeHus
MOMEHTOB uMnyibsca. CoMH-OpOUTaIbHOE B3aUMOAECHCTBHE.

[TpubnkeHHbIe METOABI PEIleHUs] KBAaHTOBOMEXaHUYECKUX 3aj7iad. Teopusi BOZMYILEHUN IS
CTAllMOHAPHBIX COCTOSTHUM B OTCYTCTBUE BBIPOXKICHHUS HSHEPreTUYECKUX YypoBHEH. Bapuarmonnas
TeopeMa U JIMHEWHbBIN U HEJIMHEWHBIA BApUALlUOHHBIE METO/bI.

MHorosnexTponHslii  arom. KBaHTOBbIE 4uClIa MHOIOJJEKTPOHHOIO aroMma. TepMbl
MHOTO3JIeKTpOoHHOTO aroMa. [IpaBuna Xynna. L,S-cBsa3se. [IpaBuna u opouranu Cidrepa-3eHepa.

[Tepexoapl MO/ BIMSAHUEM JIEKTPOMArHuTHOrO m3nmydeHus. [IpaBuna orbopa, ko3dduumeHTs
Oitamreitna. Biusaue BHemHero noiist. D¢ dexts Lltapka, 3eemana u [1amena-baka.

KBanToBas xumus. Monekynsipaoe ypasaenue llpenunrepa. Annadarndeckoe mpuOInKeHue.
[Tpubmmxenne bopua-Onmenrelimepa. Bparenue cucteMbl sifiep Kak IEJNIOro U KoJiebaHUs sjep.
DNEKTPOHHOE BOJIHOBOE ypaBHEHHWE. DIIEKTPOHHAS TUIOTHOCTh M €€ M3MEHEHHs IMpH 00pa3oBaHUU
xumudeckux coenuuenui. [logxon beiaepa.

Metonsl Xaptpu u Xaprpu-®oka. CamocornacoBanHoe noie (CCII). YpaBuenusa merona XO.
[TpencraBnenne MO B Bune JIKAO. Ypasuenus Xaprpu-®Poka-Pyraana. bazucusie pynkuuu Crnatepa
u l'aycca.

Knaccudukanusa cocrossaunit 1 MO no cummerpuu. PacdeTbl OBYXaTOMHBIX MOJIEKYI.
Koppensauronnsie quarpaMmbl IByXaTOMHBIX MoJIeKyJd. MO JByXaTOMHBIX TOMO- U T€TEPOSIACPHBIX
MOJICKYII. (Heg, Liz, Be,, B,, C,, N», O,, F»5, CO, HF, LIF)

MO masbix MHOTOATOMHBIX MOJsiekyit (BeH,, BH3, BF3, NH3, H,0, CHy, CoHg, NO»).

DNeMeHTHl U onepanuud cuMMeTpur. TodeuHsle rpymnmnbl. Tabnuibl XxapakrepoB. Paznoxenue
IPUBOJUMBIX IpeacTaBieHnid. OnepaTop NpOEeKTUPOBAHUS.

KauecTBeHHBIN MOAXOA K aHAIM3y T€OMETPUUYECKUX KOHPUTYpalUW pPazTUYHBIX COCTOSIHHMA
mosiekyn. Koppensitimonneie nuarpammbl  Yomma. Ilpocroit meron Xrokkens (MOX) mna «-
ANIEKTPOHHBIX cHUCTeM. o- u 7-MO. m-DnektpoHHoe mpubmmkenue. Pacdersl mpocTedmx
YIII€BOIOPOAHBIX U FE€TEPOATOMHBIX CONPSHKEHHBIX cucTeM MerogoM MOX.

OpOuTany CHMMETPUH U SKBUBAJIEHTHbIE opOuTanu. ['ubpunuzanus B 6azuce GpyHkmii -, p- u
d-tumnos. JlokanuzoBanubie MO U KilaccHYecKasi TECOPUS XUMHUYECKOTO CTPOCHHUSL.

KBaHnTOBOXMMHMUYECKOE ONHMCaHUE XUMHUYECKMX peakuuid. IlepexogHoe cocrosiHue Ha
noBepxHocTU noreHuanbHoil sHeprun (I1119). nunnexcrl peaknuonnoit cnoco6Hoctu (MPC). Teopus
rpaHu4yHbIX opoOutaneit @ykyu. Tumbl xumudeckux peakuuid. CornacoBaHHble (KOHIIEPTHBIE) W
CTyIeH4aTble nporecchl. Tepmuueckne u GOTOXUMHUECKHUE PEAKIUY.

Coxpanenue opoOutanpHOl cumMmerpun (mpuHImn Bynsopna-Xoddmana). [Ipumepst
MPUMEHEHUS MMPUHIMIIA U TPAHUIIBI €T0 TPUMEHUMOCTH.

OCHOBHBIE HaIpaBlI€HUs PAa3BUTHS KBAaHTOBOW XMMHHM. MeTOAbl KOMIBIOTEPHON KBaHTOBOM
xumun. [lomysmmupudeckue u HeoMmupudeckne pacdeTbl. COBpeMEHHBIE OCHOBHBIE MPOTPaMMHBIE
kBaHToBoXuMuueckue kommmiekcbt MOPAC, Gaussian, HyperChem.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mponecce O6y‘-I€HI/ISI HCIOJIB3YIOTCA TPAAUTTUOHHBIC 06p3.30BaTCJ'IBHBIe TCXHOJIOT'HNH (J'ICKI_II/II/I,
CEMUHAPLBI, MPAKTUYCCKUC pa6OTBI) 1 aKTUBHBIC MHHOBAIIUOHHBIC 06pazoBaTenLHme TCXHOJIOTHH:

1. CemMuHap B [MAJOTOBOM pEXKUME NPUMEHSETCS B OCHOBHOM HpU O0OCYKICHUU
BBICTYIUIEHUN CTYJIEHTOB C JIOKJIaaMu (pedepaTtaMu)

2. ['pynmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpynHUKaMH W pYKOBOAMTENSIMU NpodWiIbHBIX Jlaboparopuil  u

OPEANPUATHIA - MOTEHIIMAIBHBIMU pab0TOAATENSIMU BBIITYCKHUKOB.
B nienom npu n3yueHuu Kypca akTUBHbBIE U MHTEPAKTUBHbIE (POPMBI TPOBEACHUS 3aHATHH
cocTaBistoT He MeHee 30% ayAUTOPHBIX 3aHITHH.

7. HEPEYEHb YYEBHO-METOJJUYECKOI'O OGECIIEYHEHUA J1JI51



CAMOCTOSTEJABHOMN PABOTHI OBYYAIOIIMUXCS IO JUCHUILIUHE (MOJIYJIIO)

JlexnroHHBIE 3aHIATHS POBOAATCS | pas Hemento B 00beMe 3 4acoB JICKIIUN 1 2 9acOB MPAKTHUYECKHUX
3aHsTHH B 4-M cemecTpe. llocie okoH4YaHMs N3y4eHUsI KaKI0M TEMBbI CTYIEHThI IPOXOJIAT
TECTUPOBAHUE, COOECEOBAHIE, BBITIONHSIIOT KOHTPOJIBHBIE pA0OTHI.

7.1. llepeyeHb-yueOHO-METOAUYECKOT0 O0ecevyeHus /151 00yUAIMXCS M0 TUCIUIINHE:

1. Bnoxunues A.U. OcHoBbI kBaHTOBOM MexaHuku. —M.: Hayka, 1976.

2. Menemunna A. M. Kypc KBaHTOBOW MEXaHUKH 11 XUMHUKOB.-M.: Bricias mkosa, 1980

3. Munkun B.U. , Munsiee P.M., Cumkun b. f.. KBaHToBas XuMusi OpraHUYECKUX COCAMHCHUU.
Mexanu3mbl peakiuid. —M.: Xumus, 1986.

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

5. Cumxkun b.4., Knenxuit M. E., I'nyxoBue M.H. 3agaun no kBaHToBOM Teopuu

7.2. YkazaHus ajsi 00y4arouuxcs Mo OCBOCHUIO TUCITUTUIMHBI
Taoauna 7.1.
Conep:xaHue caMOCTOATENbHOH PadoThHI 00yYAIOIIUXCS

Homep Temvi/6onpocul, 8bIHOCUMbBIE HA CAMOCMOSAMENbHOE Kon-60 Dopmbt pabomoi
paszoena usyuenue yacoe
(memwi)

1. OCHOBHBIE 3Tarnbl Pa3BUTHUS KBAHTOBOW TEOPUH. 8 co0eceioBaHue,
KBaHTOBasi XMMHsI KAaK OCHOBA COBPEMEHHOW XUMHU- TECTOBBII
4ECKOW HayKH. KOHTPOJIb
Kectkuii poraTtop. Mozaens cBOOOIHOTO 3JIEKTPOHA. 8 cobeceloBaHuE,

2. TECTOBBII

KOHTPOJIb
3. Pemenue ypasuenus lllpenunrepa 11 TO4HO 6 cobecenoBaHue,
peIaeMbIX 3a]1a4. TECTOBBLIU
KOHTPOJIb

4. Teopus Bo3myleHnii. BapuannonHas teopema. 6 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

5. ['enmuonono6Has 3amgaya. L-S cBsa3b. Onpenenu- 6 co0ecenoBaHue,
tenu Crierepa. TECTOBBII

KOHTPOJIb

6. [Tpubnmxenne bopuna-Onnenreiimepa. [loaxon 6 cobecenoBaHue,

beiinepa. TECTOBBII
KOHTPOJIb

7. VYpaBuenus merona X®P. basucusle QyHKIINH 8 cobecenoBaHue,

Cmarepa u ['aycca. Merong MO JIKAO TECTOBBII
KOHTPOJIb

8. Koppensanuonsble tuarpaMMsel JByXaTOMHBIX 8 cobecenoBaHue,

MOJICKYJI. AKTHBHBIE ()OPMBI KUCITOPO/Ia. TECTOBBII
KOHTPOJIb




9. MO manbix MHOroaToMHbIX Mostekyt (NH3, H20). 10 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

10. Huarpamma Yooma 11 MOJICKYJIbI METaHa. 10 cobecenoBaHue,
Pacuer monekynsl Oyraguena-1,3 mo Mmerony TECTOBBII
XIOKKE. KOHTPOJIb

11. OCHOBHBIE HaIIPABJICHUS Pa3BUTHS KBAHTOBOM 9 cobecenoBaHue,
XUMHHU. MeTobl KOMITBIOTEPHON KBAHTOBOW XUMUHU. TECTOBBIU
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTALIUA

Ilpumepnuie eonpocwl 014 cobecedosanus
Bapuanm 1

1. OcHoBHBIE ATarbl pa3BUTHS KBAHTOBOM Teopuu. KBaHTOBas XMMuUsl Kak OCHOBA COBPEMEHHOM
XUMHUYECKOU HAYKH.

2. Xectkuit porarop. Mojenb cBOOOJHOTO 3JIEKTPOHA.

3. Pemenwne ypaBaenus Llpeaunarepa 1t TOYHO pelIaeMbIX 3a]1ad.

4. Teopus Bo3MylleHUI. Bapuanmonnas teopema.

5. l'enmnoniono6nast 3axava. L-S cBsa3b. Onpenenurenu Cuetepa.

6. Ilpubmxenue bopua-Onnenreitmepa. [loaxon beiiaepa.

7. YpaBuenusa Merona X®. basucusie pynkuu Cnarepa u ['aycca. Meton MO JIKAO

8. KoppensaunoHHbie AMarpaMMbl IByXaTOMHBIX MOJIEKYN. AKTUBHBIE JOPMBI KHCIIOPO/Ia.

9. MO manbix MHOTOaTOMHBIX MOsiekyst (NHs, H,0).

10. Anarpamma Younia ais MOJIEKyJbl MeTaHa. Pacder Monekynbl OyTaaueHa-1,3 mo Metony
XIOKKeJs.

Bapuanm 2

1. OcHoBHBIE HalpaBJIEHUs Pa3BUTUS KBAHTOBOM XUMHH. MeTO/Ibl KOMITbIOTEPHOW KBAaHTOBOI XUMUHU.

2. DHepreTUYecKui CreKTp MPOCTEHIINX CUCTEM: YAaCTULIbI B IPSIMOYTOJIbHOM MOTEHIUAIBHOM

SAIAKE, TAPMOHUIECKOTO OCIIHIUIITOPA M JKECTKOTO pOTaTOpa.

3. Knaccugukaius MonekyIsipHbIX opOUTaneld o CHMMETPUU. S-H P-

OpOUTaH. P-2IEKTPOHHOE TTPUOIIMIKEHNE.

4. Jlokanu3oBaHHBIE MOJIEKYJIIpHBIE OpOuTaIu. [ MOpuIHbIE OpOUTATNH THOPUIU3ALIHS.

5. Teopust KPHCTAIITMYECKOTO TTOJISI.

6. Pacmennenue d- u f-ypoBHe#l B MOJSAX pa3NIu4HOM CUMMETPHUU.

5. Xumudeckas CBS3b B KOMIUIEKCHBIX COCTMHEHUSX Ha OCHOBAHWH JIOKATM30BAaHHBIX
opOuTanei.

6. AToM BOZIOpOJIa C TOYKH 3peHUS Teopuu bopa.

7. OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOH CBS3H.

8. MeTo/1bI UCCIIeTOBAaHHSI CTPYKTYPHBIX CBOWCTB MOJIEKYJT U KPHCTALTHYECKUX COCAMHEHUI.

9.IlosicauTe, 4To cO00M MPEACTABIAIOT KOH()OPMAIIH MOJIEKYJI M IPUBEIUTE TPUMEPHI MOJICKYJI
¢ KOoH(OpMAITMOHHOW U30MEPUEH.

10. KakoBbI OCHOBHBIE COCTABJISIOIINE M OCHOBHBIE TUITBI MEKMOJIEKYJISIPHBIX B3aUMO/IeHC-
TBUN?



Bapuanm 3

Oneparopbl KBAaHTOBOM MEeXaHUKH. [loCTynaThl KBAHTOBOW MEXaHUKH.
TouHO pelraeMbie KBAHTOBO-MEXaHUYECKUE 3a/1aUH.
Bonoponomnono0Oubiii atom. OCHOBBI TEOPUHU TPYIIIT

YrnoBoit MomMeHT. [IpubImkeHHbIE METOIBI KBAHTOBOW MEXaHUKHU.
CrHeKTphbl U ANEKTPOHHBIE 000JIOUKH aTOMOB.

MO nByxaTOMHBIX 1 MHOTOQTOMHBIX MOJICKYJI.

MeTon BaJICHTHBIX CBSI3€M 17151 ABYXaTOMHBIX MOJIEKYII.

DIIEKTPOHHOE CTPOCHUE COTPSKEHHBIX MOJIEKYII.

MeTona KOppeNsSIIMOHHBIX Uarpamm Y oJiia.

10 Konnenmus nokanmuzoBanabix MO. ['nbpuauzanus.

CoNoA~WNE

IIpumepul 3a0anuii KOHMPOLHBIX padom

Bapuanm 1

1. KakoBbl OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX PEIIETOK?

2. KakoBbl OCHOBHbIE TUIIBI A€(DEKTOB B pealibHbIX KpUCTa/LIaX?

3.Chopmynupyiite npaBuia ['minecnu- Haiixonsma.

4. Jlns wactun BF3, NH3, IF3, NH,", SeO,, —H300pa3uTe CTPYKTYPHBIE POPMYIIbI, OTPEACIINTE
YHCJIO CBSI3bIBAIOIINX U HEMOJEJIEHHBIX AIEKTPOHHBIX Map, CTEPUUECKOE YUCIIO U TE€OMETPUIO
YaCcTHII.

5.CTPYKTYpPBbI BHEIIHETO ¥ IIPEIBHEIIHEr0 YIEKTPOHHBIX CIOCB ATOMOB HIEMEHTOB CISAYIONIHe: 35

3p®3d°4s; 4s? 4pP 4d°5sY; 55°5p°5d*6s?. Hasosute 3TH 31eMEHTHL

6. ®oToH y-m3IydeHus ¢ sueprueii 1,024.10° 5B MoxeT 06pa3zoBaTh napy YACTHIL: YIEKTPOH H
no3utpoH. KakoBa macca no3utpoHa?

7. BBIYMCIUTB SHEPTHIO U MaccCy, COOTBETCTBYIOIIUE (POTOHY, XapaKTepU3YIOLIEMYCs ITMHON
BOJIHBI 589 HM.

8. [MokaxuTe, Kakue OPOUTANIN M KaK y4acTBYIOT B 00pa3oBaHuu cBsizeil B coequnennu K(NHs).

Bapuanm 2

1. Kak BbI cunTaete, CpaBeIJIMBO I YTBEPXKJIEHUE: €clii B MoJieKkysie ABn cBs3u momisipHbIe, TO
U cama MoJieKkysa Oyzet nosisspHoi? OTBET MOATBEPAUTE HA MIPUMEPE CIEAYIOIIUX MOJIEKYJI:

BeF,, BF3, CH4, NH3, SFs, H,0O, CO, u SO».

. I1o meTtoy MO cpaBHUTE KPaTHOCTh M SHEPTHUIO CBSI3€H B Py YACTHIL 0,", 0,5, O, 022'.

. CpaBHHTE KPaTHOCTb, JHEPTHIO CBA3ei 1 MarHUTHEIE cBoiicTBa yacTui; CO*, CO u CO.

. Onpenennure reoMeTpUYECKOE CTPOEHNE KOMIUIEKCHBIX HOHOB.

. Kakoro tuna rubpuasie opouTamu KomMIuiekcooOpa3zoBaTess y4acTBYIOT B 00pa30BaHUU
cBs3eii ¢ muranaamu:[Pt(NHs)s]? -nuamarautasiii; [PACly]? - nnamarautasit; [Cu(NHs)a]*";
[AuCly]" - mnamarautasii; [NiF4]" - mapamarHUTHBINA.

6. Ha ocHOBE Teopuu KpUCTAIITMYECKOTO TOJIsI YCTAHOBUTE, OyAYT U TUAMarHUTHBIMH WU

a1~ WN

IapaMarHATHBIME KOMILICKCBI, B KOTOPBIX JIMTAHIbI CO37ai0T crtbHoe moine: [Fe(CN)g]*;
cia6oe noxe: [Cr(H,0)e]*".
7. Kakyro reomerpuueckyto ¢popmy umeer noH [03?
8. CocraBbTe cxemy oOpaszoBanus yactuil BF, u NH," . VkaxuTe BaJICHTHOCTD U CTEIEHD
OKHCJICHHS aTOMOB OoOpa U a30Ta.

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHuu KOHMPOIAbHOIl padomul



Onenka

TpeboBanus K 3HAHUAM

OTJIMYHO MPUBEACHB  TOJHBIE  MpaBUJIbHBIE  PEIIEHUS, OTBETbl I'PaMOTHO
apryMEHTHPOBAHBI
XOpOIIO JIOMYIIEHbl HE3HAYUTEJIbHbIE TMOTPEIIHOCTH IPU OTBETaX Ha BOMPOCHI,
apryMmeHranus Oblja He OJHOM
yIIOBJICTBOPUTEIHLHO | B OTBETaX Ha HEKOTOPHIE BOMPOCHI JOMYIIEHBI TpyOble OIMMOKU, YacTh
BBIBOJIOB HE apryMEHTHPOBAHA WM apTyMEHTHPOBAHA HEMPABHILHO
HEYJIOBJIETBOPUTENBHO | OTBEeTHl HA 50 u Goyee % BOMPOCOB OMMOOYHBI, OOJBITHHCTBO BBHIBOJIOB

HC apryMCHTHUPOBAHBI UM apr'yYMCHTHUPOBAHBI HCIIPABUJIIBHO

Ilpumepnvle KOHmpoBLHBIE 8ONPOCHL K IKZAMEHY

1. BapuauroHHbIi OpuHIKUI U petienne ypaBHeHus [peaunrepa.
2. IlpubnmxeHne He3aBUCUMBbIX YaCTHIL.

3. Meroa camMOCOr1IacOBaHHOTO TOJS.

4. IlpubnnxeHre HeHTPAIbLHOTO MOJI.

5. AToMHBIE OpOUTATH U UX XaPAKTEPUCTHKHU.

6. AHTHCUMMETPHYHOCTH 3JICKTPOHHOW BOJIHOBON (DYHKIIMH.

7. Jerepmunant Cneirepa.

8. Meton Xaptpu-doxka.

9. OrpaHu4eHHbBIN U HEOTPaHUUEHHBIN MeTo bl XapTpu-Doka.
10.KBanTOBOXMMHUECKas] TPAKTOBKA peIICHUN ypaBHEeHUN XapTpu-Doka.
112nekTpoHHbIe KOH(UTYpAIIH AaTOMOB C TOYKU 3pEHUSI KBAHTOBOM XUMHUH.

12. Ipubmmwkenne bopua-Onmnenreiimepa.

13. Meroxn Xaptpu-®oka 1s1 MOJEKYII.

14. TITpubnmxenne MO JIKAO. YpaBuenus Pyrana.

15. Orpannuenus merona Xaprpu-Poxka.

16. DnexTpoHHAas KOPPESIHsI.

17. MeToa KOH(pUTYpalMOHHOTO B3aUMOJICHCTBHSI.

18. Teopema bpuintosHa.

19. Teopus BO3MyIIECHUH.
20. MeTtox BaJIeHTHBIX CBSI3EH.
21. ToyHOCTB y4eTa 3IEKTPOHHOW KOPPEIALMH.
22. Pacuer 3HepruM JUCCOLMALUU XUMUYECKUX CBSI3EH.
23. Uepapxus METOJI0OB KBAaHTOBOW XMMHH.

24. Heammnupuueckass KBAHTOBAs XUMHMUSI.

25. Tunbl aHATUTUYECKUX 0a3UCHBIX (DYHKITHIA.

26. HomenkiaTypa 6a3uCHBIX HAOOPOB.

27. MUHUMABHBIN 0a3UCHBIN HAOOP.

28. PacmupeHHble 6a3uCcHbIE HAOOPBI.

29. MonspuzaumonHbie U AU Py3HbIE QYHKIHH.

30. ATomHBIC Oa3HCHBIC HAOOPHI.

31. bazucusie HaOopsI [Toma.
32. Ponb 6a3ucHbIX PyHKIUI B ONMMCAHUU CBOMCTB MOJIEKYII.

33. lHonyamnupuueckue metons: MINDO, AM1, PM3.

34. Pazgenenue G- U mM-3J€KTPOHOB. T-AJIEKTPOHHHOE IPUOIMKEHUE.
35. Meron [Tappusepa-Ilonna-ITappa.

36. Meron MO Xrokkens. PacimmpenHslii MeTo XIOKKEIS.

37. PacueTsl CBOMCTB MOJIEKYII.
38. TouHOCTh KBAHTOBOXMMHUYECKHX PACUETOB XUMUUECKUX CBOMCTB MOJIEKYI.
39. OpburanbHas KapTHHA XUMUYECKOU CBSI3U.

40. KoHCTpyKTHBHAS U IECTPYKTUBHAsI HHTEPPEPEHIIHS OpOUTAICH.



41. MonexyJsipHbIe OpOUTAIN M KX CHMMETPUYHAs KIIacCU(DUKAITHS.

42. DnekTpoHHbIE KOHDUTYPALIUH IBYXaTOMHBIX MOJICKYII.

43. AHanu3 3aceneHHocTel opourtaneit mo Mmmukeny. [ToHsTre o 3apsiax U mopsIKax CBsI3EH.

44. IIpocTpaHCTBEHHOE paclpeae/ieHUE 3JIEKTPOHHOMN INIOTHOCTH.

45. ledopmarimoHHas 2JICKTPOHHAS IJIOTHOCTb.

46. Tononornueckas Teopusi XUMUUYECKOM CBSI3U.

47.91eKTpOCTaTUYECKUI aCIeKT ONMUCaHusl XuMU4YecKoi cBsizu. Teopema ['enbmana-deiiHmana.

48. OcobeHHOCTH pacIpeAesIeHUs] IEKTPOHHOM MIIOTHOCTU B IByXaTOMHBIX MOJIEKYJIaX.

49. Jlokanuzanusi ¥ ruOpuan3aIus opouTaei.

50.0OpburanbHOE U TONOJIOTMYECKOE 00OCHOBAHNE MOAEITH OTTAIKUBAHUS SJIEKTPOHHBIX Map
I'minecrin. CTpoeHHE MHOTOATOMHBIX MOJIEKYIL.

51.Crneun¢uka onucanus XMMAYECKOH CBSI3M B KOOPAMHAIMOHHBIX COCTUHEHHUSX.

52.Teopus KpUCTAUIMYECKOTO TIOJISL.

53.Teopus oSt JIMTAHIOB.

54.KoMmuieKchbl CUIIBHOTO U €J1a00ro noseid. MarHuTHble CBOHCTBA KOMILIEKCOB.

55.9¢b ekt Ana-Temnepa.

56. Meronbl pacuera SHEPIrUU MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

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

58. Crienmduyeckre HeBaJICHTHBIE B3aMMOICHCTBHS.

59. BogopoaHasi CBs3b.

60. MosneKkynsipHble KOMIUIEKCHI.

61. KBaHTOBOXMMHYECKOE ONHUCAHME XMUMHUYECKHX peakmuid B Ta3oBoi (aze. CBsA3p ¢ XUMHUECKOU

TEPMOJUHAMHUKON U KHHETUKOMH.

62. IloBepxHoCTh noTeHIMANBHOM 3Hepruu (I1119) xumuueckol peakiuu.

63. IIyTe XUMHUYECKON peaKuu, KOOpANHATa pEaKLUU.

64. IlepexogHOe COCTOSIHIE UM aKTUBUPOBAHHBIN KOMILJIEKC.

65. PacueT moBEpXHOCTH MOTEHIMAIILHOW SHEPTUU XUMUYECKOU PEAKIUH.

66. OcoOble TOYKH PABHOBECHBIX U MEPEXOJHBIX COCTOSIHUM.

67. IlpaBuno ByaBopna-Xop¢pmana u ero npuMeHEHHE A OLEHKM pPEaKLHOHHOW CIIOCOOHOCTH

OPraHUYECKUX COCTUHECHUM.

68. MeTronbl onMcaHusl XMMUUYECKHUX PEAKIMI: TeOpUsl BOZMYILEHNUN, METOJ KOOPAUHATHI PEAKLIUU, METO

TPaHUYHBIX MOJIEKYJSPHBIX opOuTanei Oykyu.

IIpuMepsI 3K3aMeHANIMOHHBIX OWJIETOB
JK3aMeHaAlMOHHBbIH Ouiier Ne 1
[To mucrumuinae «KBaHTOBasi XUMUS»
1. Bapuayuonnuwtii npunyun u peuwienue ypasnenusn Illlpeounczepa.
2. MuauManbpHBINA 0a3UCHBINA HAOOP.
3. IlpaBuno Bynsopna-XoddmaHna u ero mpuMeHEHHE AN OLEHKH PEaKIMOHHOM CIIOCOOHOCTH

OPraHUYEeCKUX COCTUHECHUH.

Buner paccMOTpeH U yTBepk/IeH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

IK3aMeHAIHOHHBINI Omiaer Ne 2



ITo pucoummubae «KoJggounuas XWMHSI»

1. ITpubnmxeHne He3aBUCUMBIX YaCTHII.
2. Pacmmpennsie 0a3ucHble HAOOPHI.

3. MeTOI[BI OIIMCaHUA XHMHYCCKUX peaKuHﬁ: TEOpHUs BOSMYH_IGHI/II‘/'I, METOJ KOOpJAWHATBhlI PCAKIIUH,

METO/ IPaHUYHBIX MOJICKYJISIPHBIX opOuTanei Oykyu.

bunet paccMoTpeH u yTBepKIeH Ha 3aceJaHuH Kadeapsl

3aB. kadenpoii, mpodeccop

A.M. CanamoB

Kpurtepuu onieHKH 0TBeTa Ha JK3aMeHe

4-GayuibHas 1IKajIa [Toka3arenu Kputepuu
(YpoBeHb
OCBOCHHS)
OTtnnyHo 1. Ilonnora wusnoxxkenust | CTyA€HTOM JaH IOJHbIM, B JIOTHYECKOMH
(TIOBBIIICHHBIH TEOPETUYECKOT 0 II0CJIEJOBATEIbHOCTU  PAa3BEPHYTHIH OTBET
YPOBEHB) MaTepuana; Ha  TIOCTaBJICHHBIA  BOMPOC, TI/€ OH
2. Ilonnora U | IPOJIEMOHCTPUPOBAJl 3HAHUS NpeAMeTa B
PaBUILHOCTD IOJTHOM 0o0BbeMe y4eOHOH mIporpamMel,
peleHus JIOCTaTO4YHO ri1y0oKo OCMBICIIMBAET
HPaKTHYECKOTO TVCIUTUTAHY, CaMOCTOSITENILHO, "
3aJjaHus; HCUEPIIBIBAOIIE OTBEYaeT Ha
3. HpaBI/IJ'ILHOCTB wwiu | AOINOJHUTCIBHBIC BOIIPOCHI, IPpUBOOUT
apryMEHTHPOBAHHOCT | COOCTBEHHbIC TPUMEPBI MO MpOOIEMaTHKE
b U3J10KeHus | MOCTaBJICHHOI'O BOIIpOCa, pemnia
(II0CTIeI0BaTEeLHOCTS | IPE/UIOKEHHBIE NPAKTHYECKUE 3a1aHus 0e3
nelicTBuil); OINMOOK.
Xopo1io 4. CamocrosteabHOCTh | CTyIE€HTOM JaH pa3BepHYTHI OTBET Ha
(6a3oBbIit OTBETA; IIOCTABJIEHHBIH  BOIPOC, TH€  CTYIEHT
YPOBEHb) 5. Kynbrypa peun; JIEMOHCTPHUPYET 3HAHUS, TPUOOpETEHHBIE HA
6. uT.IL JEKIIMOHHBIX M CEMUHApCKUX 3aHATHUSX, a
TaKXXe MOJyYSHHBIE TTOCPEICTBOM H3yUSHHS
00s13aTeNIbHBIX y4EOHBIX MAaTepUaAJIOB IO
KypCy, NaeT apryMEHTHPOBAaHHBIC OTBETHI,
MIPUBOAMT MPUMEPHI, B OTBETE NPUCYTCTBYET
CBOOOJHOE  BIIQJICHWE  MOHOJOTHYECKOU
peublo, JJOTHYHOCTh U TOCIEI0BATEIbHOCTD
orBeta. OHAKO JIOMYCKAETCS HETOYHOCTH B
OTBETE. Permmn peUI0KEHHbIE
MPAaKTHYECKHE 3aJaHusl C HeOOIbITUMH
HETOYHOCTSIMHU.
Y noBieTBOpuUTEND CryneHrom JaH OTBET,
HO CBHUJICTEIILCTBYIONINI B OCHOBHOM O 3HAHHUU
(TIOpOTOBBIii MPOLIECCOB M3y4aeMon JUCHUTUINHEL,
YPOBCHD) OTHanIomnuﬁc;[ HEJIOCTATOYHOH TIyOHHOM
U TIOJHOTOW pACKpPBITUS TEMbl, 3HAHUEM
OCHOBHBIX  BONPOCOB  TEOpUH,  c1abo




chOpMUPOBAHHBIMH  HaBbIKAMH  aHaIHM3a
SIBJICHUHM,  TPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTh  apryMEHTHPOBAHHBIE
OTBETHI u MIPUBOAUTH MIPUMEPBHI,
HEJIOCTAaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTHYECKON peublo, JIOTUYHOCTBIO M

MOCIIEI0BATEIbHOCTHIO OTBeTA.
JlomyckaeTcsi  HECKOJIBKO  OMIMOOK B
coJlep>KaHuu OTBeTa u pelieHuu

MPAKTUYECKUX 3aaHHi.
Heynosnersopure CtyneHTOM JaH OTBET, KOTOPBIA COJEPKUT
JIBHO pan CEPbE3HBIX HETOYHOCTEH,
(YpOBeHb He OOHApY>KUBAIOIIUKA HE3HAHHE IPOLIECCOB
copmupoBat) H3y4yaemMon MPEIMETHOMN obJractu,

OTJIMYAIOIIUNCA HErNyOOKUM pacKpbITUEM
TEMBl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, HeCc(HOPMUPOBAHHBIMU HABBIKAMU
aHaJIM3a SIBJICHMM, MPOLIECCOB, HEYMEHUEM
J1aBaTh apryMEHTHUPOBaHHBIE OTBETBHI,
clabbIM  BJIQJIGHUEM  MOHOJIOTMYECKOU
pe4blo,  OTCYICTBUEM  JIOTUYHOCTH U
II0CJIEI0BATENBHOCTH. Br1BozBI
IIOBEPXHOCTHBI. PemieHne npakTU4ecKux
3alaHuil HE BBINOJIHEHO. T.€ CTyAEHT He
CIIOCOOEH OTBETUTH HA BOIIPOCHI JIaXkKe IMPHU
JOTOJHUTEIBHBIX ~ HABOAAILIMX  BOIPOCAX
IIPETIO1aBaTEIIs.

9. VYYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
TUCHMUIIIAHBI

9.1. YueOHasi iuTeparypa

a) OCHOBHAs:

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

2. 'mnnecnu P. ['eomerpust monekyn. — M.: Mup, 1975.

3.Kapanerssiaiy M. X. Jlpakun C.H. Ctpoenue BemectBa. -M.: Beiciias mikomna, 1977.

4. Kpacnos K.C. Monekysbl 1 Xumuueckast cBs3b. —M.: Beicmas mxomna, 1977.

5. Jlep P., Mapuann A. OpburtanbHasi CAMMETpus B Borpocax u otBerax. —M.: Mup, 1976.

6. Menemuna A. M. Kypc kBaHTOBO# MeXxaHUKH 17151 XUMHKOB.-M.: Bricias mkosna, 1980.

7. Munkua B.M. , Munses P.M. Heknaccudyeckue CTPYKTYyphl OPraHMYECKHX COCAMHEHUU. —
PocroB-na-Jlony: PI'Y,1985.

8. Munkun B.U. , Munsie P.M., Cumkun b. SI. Teopus crpoenus Mmonekyn. —M.: Breicmas mikodna,
19709.

9. Munkun B.U. , Munses P.M., Cumkun b. f.. KBanToBas XuMus OpraHMYECKHX COCIUHCHHMA.
Mexanusmsl peakiuii. —-M.: Xumust, 1986.

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



11. Cumxun b.A., Knenxuit M. E., I'myxoBies M.H. 3amaun mo KBaHTOBOW TEOpPHH MOJEKYI. —
PocroB-na-Jlony: PI'Y, 1992.
12. Xodman P. CtpoeHue TBepABIX TENI W TMOBEPXHOCTEH: B3I XMMHUKA — TeopeTuka. —M.: Mup,

1990.
13. Otkunc I1. KBanTtel. CripaBounuK KoHuenmuid. —M.: Mup,1997.

0) JONMOJHHUTEJIbHAA:

1. Aobapenko U.B., bparnes B.®., Tyny6 A.B. Hauana kBanTtoBO# xumuu. —M.: Beiciias mikona,
19809.

2. bmomendensa JILA., Kykymkun A.K. Kypc kBaHTOBOI XUMUU M CTpoeHHUS MoJiekyl. —M.: MI'Y,
1980.

3. Baenenue B kBaHTOBYIO XuMHI0. —M.: Mup, 1982.

4, JlaBtsan O.K. KBanroBas xumusi. —M.: Beicmas mkoia, 1962.

5. murpues U.C. Monekynsl 6e3 xumuueckux cesazeit. —J1.: Xumus, 1980.

6. Hsrkuaa M.E. OcHOBBI TeOpUHU MOJIEKYISIPHBIX opOuTaneid. —M.: Hayka. 1975.

7. 3arpaanuk P., [Tonak P. OcHoBbI kBaHTOBOI XxuMuu. —M.: Mup, 1979.

8. Kuapk T. Komnsrotepnas xumus. —M.: Mup, 1990.

9. Tennep Hx., HexBatan O. OpOutanbHasi TeOpus B KOHTYPHBIX AuarpamMmax. —M.: Mup, 1988.

10. @mnaiirep Y. Crpoenue u AuHaMuKa Moiekyir. —M.: Mup, 1982. T. 1,2.

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

12. ®yr3unara C. MeToa MoneKyIsipHbIX opouTtaneid. — M.: Mup, 1983.

13. Xuracu K., ba6a X., Pembaym A. KBantoBas opranunyeckas xumus. — M.: Mup, 1967.

14. Xproun [Jx. Heopranunueckas xumus. CTpoeHHE BELIECTBA U PEAKIMOHHAS CHOCOOHOCTh. — M.:
Xumus, 1987.

9.2. UHTepHeET-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. IIporpamMmmHoOe oGecnieyeHue

Noogok~wdPE

YHuBepcuter obOecreuyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO U CBOOOJHO
pacpocTpaHsIeMOro MporpaMMHOT0 00ECTICUeHHsI, B TOM YHCJIE OT€YECTBEHHOTO MPOU3BOICTRA.

Kaxapiii oOyuaronuiicss B TE€YEHHE BCEro mepuoja OoOydeHHs] 00ecledeH WHIUBUIAYaTbHBIM
HEOTPAaHWYEHHBIM JOCTYIIOM K JIEKTPOHHOW MH(GOPMAIIMOHHO-00pa30BaTeIbHON CpeJic YHUBEPCHUTETA
U3 T000W TOUYKH, B KOTOPOM HMMeEeTCs IOCTyN K HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH
«HTEpHET» KaK HA TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecriedeH  CISAYIOIIMM  KOMIUIEKTOM  JIMIICH3HOHHOTO  IPOTPaMMHOTO

obecrieyeHus.
1. JluneHsuoHHOE MporpaMMHOe o0ecrieueHue, ucnonb3zyemoe B Marl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. [Iporpammusiii komriekc MMUC “Busyanpaas Ctyaus TectupoBanus’™

1.4. Antuupycuoe I10 Eset Nod32

1.5. CnpaBouno-nipaBoBasi cuctema “I'apant”


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

Hapsiny ¢ TpaguuuMOHHBIMM U3JaHUSAMHU CTYACHTBI W COTPYAHMKH MMEIOT BO3MOXHOCTb
H0JIb30BATHCS AJICKTPOHHBIMU MOJHOTEKCTOBBIMM Oa3aMU JJaHHBIX:

Tabnuua 9.1.

Ha3Banmue pecypca CcpLika/noctyn

OnektpoHHass Oubinmoreka ownnaitH «EmuHoe okuHo K | http://window.edu.ru
00pa30BaTelIbHBIM pecypcamy

«O6pazoBaTenbHbIl pecypc Poccumy» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBIA MOpTAN: yupexaenus, | http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, rectol EID, THA

denepanbublii HeHTp HHDOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (PLIMOP)

ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrponnas | http://polpred.com/news
O0nOIMOTEKa TEXHUYECKOTO By3a

W3narenscTBO «JIaHby. OnektpoHHO-0MONMMoTeunas | http://www.studentlibrary.ru -
crcTemMa

Pycckas BuptyanpHas Oubanoreka http://rvb.ru —

W3 nareascTBO «JIaHby. DnexkTponHo-6ubanoreunas | http://e.lanbook.com -

cucTeMa

ExenenenpbHuk Hayku W oOpasoBanus FOra Poccum | http://old.rsue.ru/Academy/Archive
«AxaneMus» s/Index.htm

Hayunast anekrponnas oubnunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -
DeKTpoHHO-0MOaoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAsT CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpopMHO»

NudopmanronHo-mpaBoBas cucrema «I apanr» CereBast Bepcusi, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOMN
cetu Uurl'y

DJIeKTpOHHO-0MOIMoTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

TpebGoBanusi Kk ayaUTOPUM Ji JIGKIIMOHHBIX W MPAKTUYECKUX 3aHATHI: OecllymMHasl cBeTJas
ayIuTOpus Ha 25 MOCaJl0YHbIX MECT C TOCKOM.

TpeGoBanusi Kk aymuTOpuH jsi 1abOpaTOpPHBIX 3aHATHH: mabopatopus 60-70 M® C BBITSKKOIA,
OOIMM M MECTHBIM (HaJ LIECThI0 pabOuMMH CTOJAMHU) OCBELICHHWEM, KaHaJIW3aluuel (XoJoaHas u
ropsiaas BOja).

TpeboBaHMs K CHENHUATU3UPOBAHHOMY O0OPYJOBAHUIO: BBITSKHOW IIKad, XUMHUUECKH CTOMKas
pakoBMHA, IIECTh JAaOOPATOPHBIX CTOJOB CO CTOMKUM IOKPBITHEM, OJUH CTOJI MpErnojaBaTels,
JIBEHAALIATh Ja00PaTOPHBIX CTYJIbEB, I0CKA, TEXHUYECKHE U aHATUTUYECKUE BECHI.

Teoperuyeckuii Kypc:
1. Jlekmuu, mpe3eHTanuu

2. KoHTpoJbHBIE TECTHI.
3. Crmucku BONIPOCOB /ISl TPOBEACHUS KOJUTOKBIYMOB.


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, TaOmunsl.
5. BapuanTsl 3aaHUi 17151 KOHTPOJIBHBIX padoT.
6. BapuaHTsl 3aaHUH 111 CAMOCTOSITEIFHON pabOTHI.

11. METOJWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
TACHATLITAHBI

Jucunmnmna «KBaHTOBas XMMUs» HanpaBieHa Ha popmupoBanue komnerenimii: YK-3, I1K-3.

ITpoMexyTouHas aTTeCTalMs IPEATIONATacT YK3aMEH.

[lpuctynas K H3y4YEHHIO IUCIMIUIMHBI, HEOOXOAMMO B TEPBYIO OUYEpeIb O3HAKOMHUTHCSA C
cojepkanueM paboueit mporpammsel qucuuruiaabl (PTII).

Jlexuuy UMEIOT LIEJbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUI.

[Tpu uzyuenuu u npopaboTKe TEOPETUUYECKOI0 MaTepraga HEO0OXO0AUMO:
- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUU MaTepuan U JOMOJHUTH €ro C YYeTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TeME JINTEPATYPBI;
- pU CaMOCTOSITEJIBHOM HW3YYEHHHU TEOPETUYECKOW TEMbl clejaTb KOHCIEKT, HCIONb3Ys
pekoMennoBaHHble B PIIJI  nuTeparypHble MCTOYHMKM M pecypcbl  MH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
- IpU MOJATOTOBKE K IPOMEKYTOUHOM aTTecTaly [0 MOJAYJIO HCIOJIb30BaTh Marepuaibl (oHIa
OLICHOYHBIX CPEJICTB.

[TpakTuyeckue 3aHATUS MPOBOAATCS C LENbIO YIIyOJIEHUS U 3aKpEIUICHUsS] 3HAHWM, MMOJy4YeHHbIX
Ha JIEKIMSIX U B IPOLECCE CaMOCTOSATENbHON pabOThl HaJl HOPMAaTUBHBIMU JIOKYMEHTaMH, Y4EOHOH U
Hay4YHOH JIUTEPATypPOU.

[Tpu MOAroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIUMO:
- U3Y4YUTb, IOBTOPUTH TEOPETUYECKUI MaTepHall 110 3aJaHHON TEME;
- 1P BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBbIE 3a/1aHNUS,
BBITOJIHAEMBIE B Ay JTUTOPUH.

PexoMengauuu mo padore ¢ HAYYHOU ¥ y4eOHOM JUTEPaTypOii

Pabota ¢ yueOHOI 1 HayuyHOU TUTEPaTypoOl ABISETCS IIaBHOM (hopMoii caMOCTOATENbHOM
paboThl 1 HEOOXOAUMA MPHU MOJATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKUX 3aHATHUSIX, K MOAYIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3aueTy. OHa BKJIOYaeT NMpopaOOTKy JIEKIIMOHHOTO MaTepuaia —
M3Y4YE€HHE PEKOMEHJOBAHHBIX UCTOYHUKOB U JIUTEPATyphl MO TeMaTuke jekuuil.  KoHcnekT nexkuuun
JOJDKEH  CcofiepKaTh pedepaTHBHYIO 3aluCh OCHOBHBIX BOIPOCOB JIEKIHH, TPEATIOKEHHBIX
npenogaBareneM cxeM (IpU KX JIEMOHCTpAIMH), OCHOBHBIX MCTOYHUKOB U JIMTEPATYphl IO TEMaw,
BBIBOJIBI MO KaXJI0My Bompocy. KOHCHEeKT 1o/keH ObITh BBINOJIHEH B OTAEIbHOM TeTpagu o
npeaMery. OH JOJKeH ObITh aKKypaTHBIM, XOPOLIO YUTAE€MbIM, HE COJIEP’KaTh HE OTHOCSIIYIOCS K
TeMe HH(OPMAIIHMIO UIH PUCYHKH.

KoHcnekTsl HaydHO TUTEpaTyphl IPU CAMOCTOSITEILHOM MOATOTOBKE K 3aHATHSIM JIOJIKHBI
OBITH BBIIIOJHEHBI TaKXK€ aKKypaTHO, COJEPKaTh OTBETHI HAa KaXKIbIH IMOCTABICHHBIM B TeMe BOIIPOC,
UMETh CCBUIKY Ha MCTOYHHUK MH(pOpMallMu ¢ 00s3aTelbHBIM YKa3aHMEM aBTOpa, Ha3BaHUA M Toja
U3JJaHNS UCTIONb3yeMOM HaydHOU nuTepaTypbl. KoHCIEKT MOXeT ObITh OMOPHBIM (COAEpKaTh JIUIIb
OCHOBHBI€ KJIFOUEBbIE TO3UIMH), HO TPU STOM MO3BOJISIOIINM J1aTh MOJIHBIM OTBET MO BOMPOCY, MOXKET
OBbITH MOAPOOHBIM. OOBEM KOHCIIEKTa ONpPEAEIAeTCS CaMUM 00 yJaroIIuMCs.
B mporniecce paboThl ¢ yueOHOM 1 HAyYHOU JTUTEpaTypoil 00ydaroIUics MOKET:
- JIeNaTh 3allUCH MO0 XOJAy YTEHMs B BHJIE€ NMPOCTOrO MJIM Pa3BEpHYTOro IjIaHa (CO3/aBaTh NEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);
- COCTaBIISITh TE3UCHI (IIUTHpPOBaHUE HanOoJiee BaKHBIX MECT CTAaThH WJIM MOHOTpauH, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICJIEH aBTOPA);
- TOTOBUThH @aHHOTALUHU (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PA0OTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BepPHYTHIC TE3HCHI).



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

[Tporpammy cocraBuia mpodeccop kadeapsl xumun Apuaxona P.J1.

Pabouas nporpamma yTBepik/JieHa Ha 3acelaHuu Kadeapbl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wMapra 2025 .

Pabouas [mporpamma oz[o6peHa y‘I€6HO-MeTOI[I/I‘leCKI/IM COBCTOM

XHAMHUKO-0HMOIOTHYECKOTO d)aKVJ'IBTeTa

[TpoTokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 .




CBeleHns 0 nepeyTBep:kIeHUN MPOrPaMMbl HA 0OYepeAHOH Y4eOHbIii ro1 M perucTpanumn
H3MEeHEeHN

YyeOHbIil Pemenue Buecennble n3MeHeHus Iloanucek 3as.

roJ Kadeapsl kadeapoi
(Ne mportoxkoma, gara)




