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Pabouas mporpamma IUCHMIUIMHBI COCTaBIeHa B cooTBercTBuU ¢ ®I'OC BO — 6aka-
JJaBpHAT II0 HAIIPABICHHUIO MOATOTOBKH (crenuanbiocTr) 28.03.01 HanoTexwonoruu u
MHUKPOCUCTEMHAs TEXHHUKA Ha OCHOBaHUU ydeOHoro Iwiana OITOIT BO 28.03.01 Hamotex-
HOJIOTMH ¥ MWKDOCHCTEMHAs TEXHUKa, HAIpPABICHHOCTH (IPO(UIb, CIENAaTU3aIs)
«MHKpO- ¥ HAHOCHCTEMBI, OJOOPEHHOIO YYeHEIM COBETOM YHHBEPCUTETA (mpoTokon Ne 7
«29» mapta 2019r.).

Pabovas nporpaMma THCHHIUIMHBEI 00CYXIeHa M PEKOMEHIOBAHA K peanuzamnyu B
00pazoBaTeNbHOM Ipolecce s 0bydenus crynertos no OITOIT BO 28.03.01 Hamortex-
HOJIOTMH M MHKDOCHCTEMHAs TEXHHKa, HANpPaBIEHHOCTH (IPOQUIb, CIENHATH3aIIs)
«MHKpO- ¥ HAHOCHCTEMBI» Ha 3acelaHuU Ka(eaphl. HAHOTEXHOIOTHi, 0bImel 1 IIPUKJIIAT-
HO# dusuku Net« 2i » abiyra 20 19 1. AT70. /7P

v (naumenosarye xagedpel, dama, Homep npomoxona)
3aB. kadeapoit % Kyspko A.E.

PazpaboTank mporpaMMel 7 y
K.(p.-M.H., TOI[EHT . “,g:/ ___Kysexo A.B.

(yuenas cmenens u yuernoe seanue, ©.14.0.)

CornacoBano: Ha 3aceaHuu Kaeapsr 3aceqanuy Kabeapsl HaHOTEXHOJIOTHM, 00IIeH 1
NPUKITATHOR Qu3uku Ne  « » 20 T
3aB. xadempoii Kyspko A.E.

(naseanue xagedpel, dama, HoMeED NPOMOKONG, NOONIUCL 3ABEOYIOWEZ0 Kagedpoi; coznacosaHue npouzsooumces ¢ kagedpamu, yvu

OUCYUNIUHBL OCHOBLIBAIOMCA HA OGHHOTL OUCYUITIURE, A MAKHCE 1pU HEObXOOUMOCIIIL PYKOBOOUMENIMYU ODY2UX CIPYKMYDHLIX nodpasoeneruii)

JupekTop Hay4dHOM GHOIMOTEKH JHara / Maxkaposckas B.I'.
7

Pabouyast mporpamMma IUCHHUIUIMHEI IepecMOTpeHa, 06CyXKIeHa U PEKOMEHI0oBaHa K
peanu3aiui B 00pa3oBaTEIBFHOM IIPOLIECCE HA OCHOBAHWHI yuebHoro mmraga OITOIT BO
28.03.01 HanoTexHONOTMH ¥ MUKPOCHCTEMHAS TEXHHKA, HAIPABIEHHOCTD (mpodrs, cre-
nuanusanus) «MHKpPO- U HaHOCHCTEMED), OJOOPEHHOTO VUeHBIM COBETOM YHUBEPCUTETA
mpotoxon NeF« A9y 05 202?1“, Ha 3acenanuu kabenpst H0v 7 st 1040 7

HauMeHO8aHue Kagedpr, dama, HoMep NPOMOKONa)
3aB. Kadenpoii %—/’ Ko .6

Pa6oyast mporpaMffa AUCIUTLTHHE] HeggCMOTpeHa, oOcyXeHa U peKOMEHIOBaHa K
peanu3aiuy B 00pa3oBaTENbHOM IIPOLECCe HA OCHOBAHMH ydeGHoro miama OITOIT BO
28.03.01 HaHOTeXHOIOTHH ¥ MUKPOCHCTEMHAS TEXHUKA, HaIPaBIEHHOCTH (IPOodmIs, Clie-
nranu3sanys) «MHUKpO- ¥ HaHOCHCTEMBI», 0J0OPEHHOr0 YUeHBIM COBETOM YHUBEpCHUTETA
nporoxon Nef«dd» 03 200r., wa sacenanu xabenper 4MOw 1P 3/.08 xot+4 7.

(naumenoeanue xagedpst, dama, Homep npomorxona)

3aB. xadempoit Eoy— fgeao X E.

Pa6o4as mporpamMMa IHCIATUTHHEL IIepeCMOTpeHa, 00CyX/IeHa U PEKOMEHIOBaHA K
peanusaiuy B 00pa3soBaTeNbHOM IPOLecce HA OCHOBAHMH ydeGHoro mmana OITOIT BO
28.03.01 HanoTeXHONOTHE ¥ MHUKpPOCHCTEMHAs TEXHHKA, HaIPaBIEeHHOCTD (IPOQUIIL, Clie-
nuausanyst) «MHUKpo- ¥ HaHOCHCTEMBD», 0M0OPEHHOr0 YUeHbIM COBETOM YHUBEpPCUTETA

nipotorolt NeJ< L3 204r., wa 3acenanuu kadenpst Ml 1TP /(&0 37 Cf Aot ~
y (naumenosanue kagedpwl, dama, Homep npomoxona)
3aB. kadempoit )’% %%/f//&? AE.
F 2 VY
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PabGouas mporpamMmma JUCIMIUIMHBI II€peCMOTpeHa, OOCYyKIeHa W
PEeKOMEH/OBaHa K pealu3alnd B 00pa30oBaTEIBLHOM IPOIECCE Ha OCHOBAHUHU
yuebHoro miana OITOII BO 28.03.01 HaHOTeXHOJOTHH M MMKPOCHCTEMHAS
TEXHWKA, HANPaBIEHHOCTh (poduib) «MUKpPO- W HAHOCHCTEMED», OHOOPEHHOTO
V4eHBIM cOBETOM yHHBepcufeTa (mpoTokoln Ne ¥ «S» €4 20 £Or.
Ha 3acelaHuu Kaeapsl (A7 ﬁ V7 210023

(naumenoeanue xagedpsl, dama, Homep nPomoKora)
3aB. xadenpoii é@ ’ &Q%W P @
4

PabGoyas mporpaMMa IOUCHMIDIMHEI - IIEPECMOTPEHa, OOCyXJeHa u
PEKOMEHIIOBAaHA K pealu3alldd B 00pa3oBaTeIbHOM IIpollecce Ha OCHOBAaHUHU
yae6nHoro mmaga OIIOII BO 28.03.01 HaHOTEXHOJOIMHM ¥ MHKPOCHCTEMHAs
TEXHWKA, HAIPaBIEHHOCTh (Ipoduib) «MUKpPO- ¥ HAHOCHCTEMEL», OXOOPEHHOIO
YueHBIM coBeTOM yHUBepcuTeTa (mpotokon Ne &« 06 2041 .
na 3acemanuu Kabenpsr AU P4/ B0 O XY

(Haumenos xaghedpul, dama, Homep NPOMoKoNa) ‘
3aB. Kadenpoi &@Q /enetty OF
=

Pabouas mporpaMma IUCHMIUIMHBI TMEpPeCMOTpPEHa, OOCYXIeHa U
PEKOMEHJI0BaHa K pealu3aldd B o0pa3oBaTelbHOM IIpoliecce Ha OCHOBAaHUHU
yuebHoro miaana OIIOIT BO 28.03.01 HaHoTeXHOIOIMM ¥ MHKPOCHCTEMHAS
TEXHWKA, HaNpaBIeHHOCTh (Ipodunb) «MUKpo- W HAHOCHCTEMBIY, OXOGPEHHOIO
VY4eHBIM COBETOM yHHUBepcHuTeTa (IPoTOKol Ne  «  » 20 L.
Ha 3acelaHuu Kadeaprl

(Haumenosanue kagedpwi, dama, Homep KPOMOKOAQ)

3aB. xadenpoit

PaGogas mporpaMma [JUCHUMIUIMHBI IIEPECMOTpPEHa, OOCYyXIeHa |
PEKOMEHJIOBaHa K peanu3aldd B 00pa30BaTEIbHOM IIPOIECCE Ha OCHOBAHMHU
yaebnoro miaana OIIOIT BO 28.03.01 HaHOTeXHOIOIMM KM MHKDPOCHCTEMHAS
TEXHMKa, HAPaBIEeHHOCTh (mpoduiib) «MUKpO- W HAHOCHCTEMEDY, 0J0OPEHHOIO
VYueHBIM COBETOM yHHBepcHTeTa (IpoTokon No  «  » 20 T.
Ha 3aceaHuu Kadeaprl

(naumerosanue xagedpel, Oama, Homep NPOMOKONQ)

3aB. Kadenpoi

Pabouas mporpamMma [IUCHUIUIHHBEI I[I€PECMOTPEHa, OOCYXIeHa W
PEKOMEH/IOBaHAa K pealu3alid B OO0pa30BaTENIbHOM IIpOIlecCE HA OCHOBAaHUH
ydebnoro mmana OITOII BO 28.03.01 HaHOTEXHOIOIMH H MHKDOCHCTEMHAsI
TeXHUKA, HAIPABIEHHOCTh (OpOohmiIb) «MUKPO- U HAHOCHUCTEMED», OI0OPEHHOIO
VY4eHBIM COBETOM yHUBepcuTeTa (IpoToKoa Ne  «  » 20 I
Ha 3acelaHuu Kadeapsl

(naumenosanue kagedpel, dama, HoMep NRPOMOKOIa)

3aB. xadenpoit




1 Heap u 3apqaumn qaucuunauHbl. Ilepeyens niianupyemMsix pe3y/ibTaToB 00y4e-
HMS 10 JUCUHMILIMHE, COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yJibTaTaMH OCBOCHUSA OC-
HOBHOM npogeccuoHaILHOM 00pa30BaTEeIbHON POrPaAMMBI

1.1 leab TUCHUNIHHBI

dopMupOBaHUE y CTYJIEHTOB 3HAHUU OO0 OCHOBHBIX MPHUJIOKEHUSAX KBAHTOBOU Me-
XaHUKU K XMMHYECKUX CHUCTEMaM; CIOCOOHOCTH aHAJM3UPOBATHh CBOMCTBA MHOTOXJICK-
TPOHHBIX aTOMOB U MOJIEKYJISIPHBIX CHCTEM U ONPEACIATh T'PAaHULBI IPUMEHUMOCTH T€O-
PETUYECKUX 3aKOHOMEPHOCTEN.

1.2 3agaun TUCHUIINHEI

- UI3YUYCHHC JJICKTPOHHOI'O CTPOCHUSA aTOMOB U MOJICKYJIL;

- OBJIAICHUC MCTOAaMU PCIICHH:A ITPUKIIAIHBIX 3a1a4 KBaHTOBOM XHNMHUH,

- OBJIaJICHHUC HaBbIKaMU pa60TBI C TUIIOBBIMM IIPOIPaMMHBIMHU ITPOAYKTAMM JJI1 BU3Y a-
JIM3al U MOACIIMPOBAHHNA CBOICTB MOIJICKYJL.

1.3 Ilepevyensb MJIAHMPYEMbIX Pe3yJbTATOB 00y4eHHA MO AMCUHMIJINHE, COOTHe-
CEHHBIX C IUIAHUPYEMbIMH pPe3yJbTATAMHM OCBOEHHUSI OCHOBHOI NpodeccHOHAIbHOI
00pa3oBaTeJIbHOM NMPOIPAMMbI

Tabnuna 1.3 — Pe3ynbTaTsl 00y4eHUS IO TUCITUTIIIMHE

Inanupyemvie pezyrvmamul 0C80eHUS Koo ITnanupyemvie pezyrvmanmul
OCHOBHOIL NPOghecCcUOHANbHOU U HAUMeHOBaHUe 00yueHus no oucyuniune,
00pazosamenbHOU RPOSPAMMbL uHouKamopa COOMHeCeHHble C UHOUKAMOPAMU 00-
(komnemenyuuy, 3aKpenieHHvle oocmudicenus CMUICEeHUsT KOMNEemenyul

30 OUCYUNIUHON) KoMnemeHyuu,
KOO HauMeHogaHue 3AKPEenienHo2o
KOMNemeHyuu KoMnemenyuu 3a QUCYUNTUHOUL
[K-2 ITIK-2 Cnocoben cocras- | [IK 2.3 OcymectBusier | 3name:

JISTH aHAJIMTHYECKHUE 00-
30pbl, Hay4YHBIE OTYETHI,
nyOJauKauu — pe3ylibTa-
TOB HCCIICJOBaHUI B 00-
JIaCTH MI/IKpO- 1 HAHOCHU-
cTeM

MOJArOTOBKY W IyOJu-
KalMio CTaTed I0 pe-
3yJIbTaTaM  TpOBEJICH-
HBIX paboT

- BapI/IaI_II/IOHHBIe HpI/IHL[I/IHLI n MC-
TOBbI q)HSHKO-MaTeMaTI/I‘IeCKOFO
MOJEJIIMPOBAaHUSA B KBaHTOBOW XU-
MWH,

- (hyHIaMeHTaIbHbIE 3aKOHBI KBaH-
TOBOM MEXaHMKH M KBAaHTOBOM XH-
MMWH,

- COBPEMCHHBIC KOMITHIOTEPHBIC
TCXHOJIOTUU nu THUITIOBBIC HpO-
rpaMMHBIE TPOIYKTHI ISl BH3ya-
JIM3allMii WU YHUCIICHHOTI'O pacqua
XAMUYECKHX CBOMCTB aTOMOB MU
MOJIEKYIL.

Ymems:
- TPUMEHATH MeTOoAbl (pHU3UKO-
MaTEMaTUYECKOI0 MOJEIIMPOBAHUSA

3




Inanupyemvie pezyrbmamul 0C80EHUS
OCHOBHOU NPOPECCUOHANHOU
00paA306aMenbHOL NPOSPAMMbBL
(komnemenyuu, 3aKpenieHHvle

34 OUCYUNIUHOU)

K00 HAumeHosaHue
KomnemeHyuu KomnemeHyuu

Koo
U HAUMEHOBAHUE
uHouKamopa
docmudicenust
KoMnemeHyuu,
3AKPENIeHHO20
30 OUCYUNTIUHOU

IInanupyemvie pe3ynomamuol
06yueHuUs no oucyuniume,
coommecennbvle ¢ UHOUKamopamu 0o-
CMUICEeHUsT KOMNEemeHyuti

JUISl PEIICHUs] TPHUKIIAJHBIX 3a]a4
KBaHTOBOW XMMUH (OIIEHKA MOTEH-
[[1aJIOB MOHU3AIMH, SHEPTHH KOTe-
3UM U T. 11.);

- TPUMECHSATH COBPEMEHHOE IIpO-
rpaMMHOe oOecrieueHHe ISl BU3Y-
aTM3aIMy MOJICKYT;

- TPUMEHATH COBPEMEHHOE IIpO-
rpaMMHOE oOecredeHue Ui 4Yuc-
JIGHHOTO pacyera mapameTpoB MO-
JEKyT,

Bnaoemv (unu Hmemv onvim oOen-
meabHOCmU):

HaBbIKaM pabOTHI C COBPEMEHHBI-
MU IIPOTPaMMHBIMHU ITaKETAMU 1A
YUCJIEHHOT'O KBAaHTOBO-
MEXaHUYECKOI0  MOJEIIMPOBAHUSA
B3aHMOJICHCTBHUS aTOMOB B MOJie-
KyJie,

- HaBBIKAMH OIIPEIEIICHUS T€OMET-
puyecKkux IMmapaMeTpoB MOJIEKYII
IIOCPECTBOM IPUMEHEHUS COBpE-
MEHHBIX  KOMIBIOTEPHBIX  IPO-
rpaMm;

- HaBbIKAMHU MOCTPOECHUSA aTOMHBIX
opOuTaneil MOCPEeACTBOM IpHUMe-
HEHUSI COBPEMEHHBIX KOMIIBIOTED-
HBIX IIPOTrPaMM.

2 Yka3zaHue MecTa JMCUMIUIMHBI B CTPYKTYpe OCHOBHOI TNpodeccuoHATbHOM

o0pa3oBaTe/IbHOU MPOIrPaMMBbI

JucuuiuimHa «KBaHTOBass XUMUS» SBJISICTCS AJCKTUBHOM JUCLMILUIMHOM, BXOJUT B
9acTh, (OpMUPYEMYIO0 y4acTHHKaMH OOpa30BaTENbHBIX OTHOIIEHWUW, OCHOBHOU Tpodec-
CHOHAJILHON 00pa30BaTENIbHONM MpOorpaMMbl — MPOTrpaMmbl OakadaBpuara (CHelnuaIuTeTa,
maructpatypsl) 28.03.01 HaHOTEXHOIOTHH M MUKPOCHCTEMHAsI TEXHUKA, HATIPABICHHOCTD
(mpodwmnb, cnermanuzanus) «MuUKpo- U HaHOCHCTeMbI». JlucuuriauHa usydaetrcs Ha 4

Kypce B / CEMeCTpe.

3 O0beM AUCHUILUIMHBI B 324€THBIX e€IMHUIIAX C YKA3aHHEM KOJIUYecTBa aKaje-
MHYECKHX MJIH ACTPOHOMHUYECKHUX YACOB, BbIIEJICHHBIX HA KOHTAKTHYIO padoTy 00Yy-
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YAIIMXCA ¢ npenoaasaresaeM (0 BUIAM YUeOHbIX 3aHATHI) M HA CAMOCTOATEILHYIO

padoTy 00y4aromuxcst

OO6mast TpyaoeMKocTh (00BEM) IUCIUIUIMHBI COCTABIISACT 3 3a4ETHBIC CIUHUIIBI

(3.e.), 108 akameMHIECKHUX YacCOB.

Tadomuma 3 - O0bEM IUCIUTLINHBI

Bunpl yueOHoI paboThI

Bcero,
4acoB

OO0m1as TpyA0€MKOCTh TUCITUTUIHHBI

108

THH (BCEro)

KonTakTHas paboTa oOydaromuxcs ¢ mpernoaaBareieM Mo BujaaM yueOHbIX 3aHs- | 54,1

B TOM YHCJIC:

JIEKIIUU 18

1ab0paTOPHBIE 3aHATHS 18

PAKTUYECKHUE 3aHSTUS 18
CamocrosTenbHas pabora o0ydaronmxcs (Bcero) 53,9
KoHTpomb (MoAroToBKa K 9K3aMeHY) 0
KonrakTHas paboTta 1o npomMexytodnoii arrecraiuu (Bcero ATtKP) 0,1
B TOM YHCIIE:

3a4eT 0,1

3a4eT C OLEHKON

HE MPEyCMOTPEH

KypcoBasi paboTa (IpoeKT)

HE NMpeayCMOTpeHa

9K3aMCH (BKJ'IIO‘IaSI KOHCYJIbTAlIUIO NIEPE] 3K3aMeHOM) HC IPCAYCMOTPCH

4 CopepxkaHue TUCHHUILIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM (pa3jejiaM) ¢ yKa-
3aHMEM OTBEICHHOI0 HA HUX KOJMYECTBA aKaJeMHYeCKHX YaCOB M BHI0B YUeOHBbIX 3a-

HATUN

4.1 Conep:kaHue JTUCUMIIMHBI

Tabmuna 4.1.1 — CoxepxkaHue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pase-

JIam)
Ne | Pazgen (Tema) AMCIUTUIAHBI Conepxanue
n/m
1 2 3

1. | Beenenue. [Ipenmer koMIbro-
TEPHON XUMHUH

[IpenmeTr KOMOBIOTEPHON XUMHUH U €€ POJIb B ONHCAHWUU XU-
MUYECKUX SIBIIEHUU U IpoleccoB. IlocTynaTel KBaHTOBOU Me-
XaHUKHM. BapuwanvoHHbI npuHUMI. PenieHue ypaBHEHHS
[IpenuHrepa.

2. | AToMHBIE opOHTANTH

PagnanpHple HOpMUPOBaHHBIE (PYHKIIMU BOJOPOIOMOI00HBIX
aTOMOB. YTJIOBBIE YaCTH BOJIHOBOM (PYHKIIMHM aToMma, o0iana-
JOIIET0 IEHTPAIBHBIM MOJIEM.

3. | Meroas! Xaptpu-®oxka n Kona-
lema.

[Tpubnuxenne He3aBUCHUMBIX yacTUll. MeToa camocoriaco-
BaHHOrO mojs. [IpubnmxeHue MeHTpaJbHOTO MOis. MeTon
Xaptpu-®oka. OrpaHUYeHHBIH U HEOTPAaHUYEHHBIM METOJbI
Xaprpu-®oka. Merox Kona-IlIsma.

4. | Jerepmunant Cnelitepa.

VY4er crmHa OJICKTPOHA. AHTI/ICI/IMMeTpI/I‘-IHOCTB 3JICKTpOHHOI>'I

5
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BosHOBOHM (pyHkimu. [Ipunuun [aymu. Jlerepmunant Creii-
Tepa. DJIEKTPOHHbIE KOH(UTYpallUd aTOMOB C TOYKH 3PEHHUs
KBAaHTOBON XMMMH.

5. | Xumuueckass TpakToBKa pemie- | OleHKa NOTEHIIMAIOB HOHU3AIUH, JIEKTPOOTPULIATEIbHOCTH,
HUW ypaBHeHu XapTpu-Doka u | XMMHUYECKOU )KECTKOCTH, SJHEPTUH KOTE3HUH.
Kona-IlIrma.
6. | Merogsl pacuera  Mmodsekydn. | [IpuOmmxenne bopua-Onmnenreiimepa. [ToBepxHOCTh IOTEH-
AnmabaTideckoe  NPHOIMKE- | ruanpHOM SHEepruu. DJHEPruM BpaliareabHbIX 0apbepoB. Mo-
HHC. JIEKyJIApHas CTPYKTYpa.
7. | Merong Xaptpu-®oka mis mo- | Meron Xaprpu-doka mist mosekyi. I Ipubmmkenne MO
JICKYJI. JIKAO. YpaBuenus Pyrana. Orpannuenus metosna XapTpu-
doxka.
8. | Metogsl Teopun ¢ynkuuonana | Meroast TOII. Merox Xaptpu—®Poka-Creiitepa.
TUIOTHOCTHU
Ta6muna 4.1.2 —Copeprkanue TUCIMILIMHBI M €70 METOANYECKOe 00CeCIICUCHIE
Bune! nes- ®opmbI Te-
TEIHHOCTHU Vebio- KYIIEro KOH-
No Jek.| Ne| Ne Tpost
i Pa3nen (Tema) TUCIUTIIMHBI wac| na6) mp. METOJINYECKUE - Komnerenmuu
MaTepHabt (no neoensm
cemecmpa)
1 2 3 41 5 6 7 8
1 | Beenenue. [Ipeamer kommbro- | 2 1 2 |V-1, MVY-1, | JIP-2 T1IK-2.3
TEPHOU XUMHH MVY-2, MY-3 | IIP-2
T-2
2 | AToMHBIE OpOHTATH 2 1 | V-1,MVY-2, I1P-4 T1IK-2.3
MYV-3 T-4
3 | Meronsr Xaprpu-®oka u Ko- | 2 2 3 | Y-1,MVY-1, [1P-6 [K-2.3
Ha-Illema MVY-2, MY-3 | JIP-6
T-6
4 | Herepmunant Cneiitepa. 2 3 V-1, MV-1, JIP-8 I1K-2.3
MYV-3 T-8
5 | XuMudeckas TpakTOBKa pe- | 2 4 |4 |V-1,MVY-1, I1P-10 [K-2.3
LIEHUW ypaBHeHUN XapTpu- MVY-2, MY-3 | JIP-10
®oka u Kona-IlIrma. T-10
6 | Metonel pacdera MOJEKYI. | 2 7 5 | V-1,MV-1, I1P-12 IK-2.3
Anmnabaruyeckoe mpuOIMKe- MV-2, MY-3 | JIP-12
HUE. T-12
7 | Merton Xaptpu-®doka mist Mmo- | 2 5 6 |V-1, MVY-1, |IIP-14 I1IK-2.3
JEKYIL. MVY-2, MY-3 | JIP-14
T-14
8 | Metoasl Teopuu ¢yHKIHOHA- | 4 6 V-1, MVY-1, JIP-17 T1K-2.3
J1a TUIOTHOCTH MYV-3 T-17

[TP —npoBepka pemienus 3anad, JIP — 3amura naboparopHoit padotsl, T — Tect

4.2 JlabopaTopHble padoThl M (MJIH) NPAKTHYECKUE 3AHITHUSI
4.2.1 JlabopaTopHbie padoThl




Tabnuma 4.2.1 — JJaGopaTopHbie pabOTHI

Ne | HaumenoBanwue 1abopaTopHoil paboThl O06mwem, gyac
1 2 3
1 | «Monekynspublil penakrop» Avogadro. UnaTepdeiic 2
2 | I[locTpoenue nenruaa 2
3 | [IpoexkTupoBaHre HAHOTPYOOK 2
4 | MoaennpoBaHU€ KPUCTAIJIOB 2
5 | MoaenupoBaHue JIEKTPOHHON CTPYKTYphl MosieKyibl Hp B Abinit 4
6 | DiekTpoHHAs CTPYKTypa KpUCTALUTMUECKHX cucteM B Abinit 4
7 | OnpeneneHue 37€MEHTHOTO COCTaBa BELIECTBA 2

Htoro 18

4.2.2 TllpakTHYecKHre 3aHATHSA
Tabnuna 4.2.2 — IpakTuueckue 3aHsITus
Ne | HaumeHOBaHME IPAaKTHYECKOTO (CEMUHAPCKOT0) 3aHSTHS O06bemM, yac
2 3
1 | Arom Bogoposaa. ATomHble opouTanu. [TocTpoenue yriioBoit yacTi BOJIHO- 2
BOI pyHKIIMM B mporpaMMme wxMaxima
2 | IlocTpoeHue pauaibHON YacTH BOJHOBOW (DYHKIMH B IIPOrpaMMe 2
wxMaxima.
3 | Merox Xaptpu 4
4 | Merog Xaprpu-®oka 4
5 | [Ipubmmkenne XOKKes 2
6 | Metog MO JIKB®. Meton Pyrana 4
Hroro 18

4.3 CamocrositenbHast padora cryaenros (CPC)

Tabmuna 4.3 — CamocTosiTenbHAsIpadOTa CTYJACHTOB

No
Bpewms, 3atpa-
pasfne- Cpok
YrBaeMoe Ha
na HaumenoBanwue pa3aena(Tembl) TUCIUTUTHHBI BBIMOJ-
(Temb1) R BBITIOJTHEHHE
CPC, ygac.
1 2 3 4
1 Beepnenue. [IpenMer KOMIbIOTEpHON XUMUH 2 Henens 6
2 AToMHBIEC OpOHTAITH 4 Henensa 6
3 Meroas! Xaptpu-®oka n Kona-Illema 6 Henens 8
4 Hlerepmunant Crneiitepa. 8 Hemenst 6
5 XuMH4ueckasi TPAKTOBKA pelieHuil ypaBHeHUW Xaptpu- | 10 Hemens 6
®oka u Kona-IlIrma.
6 MeTtoael pacdera MoOJIeKyNl. Annabarmueckoe TpuOmu- | 12 Hemens 6
JKEHHE.
7 Metoa Xaprpu-®doka asst MOJIEKYIL. 14 nenens 8
8 MeTtop1 Teopun GyHKIMOHATA MJIOTHOCTH 17 nenens 7,9
Hroro 53,9
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5 IlepeyeHb y4eOHO-MeTOAMYECKOT0 olecredeHHs ISl CAMOCTOSATEIbHOH pa-
00ThI 00yYAOLIUXCH 110 AUCHUIINHE

CTyneHTbl MOTYT MPU CaMOCTOSITEIbHOM H3YyUYEHHH OTAECIBHBIX TEM M BOIPOCOB
JTUCHUIUIAH TOJh30BaThCsl YUEOHO-HATISIAHBIMU [MOCOOUSIMU, Y4€OHBIM 000PY/IOBAHUEM U
METOJMYECKUMU pa3paboTkamMu Kadeapbl B pabouee Bpems, ycTaHoBieHHoe [IpaBunamu
BHYTPEHHETO pacropsaka pabOTHUKOB.

Y4eOHo-MeToInYecKoe 00eceueHue JJil CaMOCTOATEIBHON PaboThl 00YJarOMINXCS
0 JAHHOM JAMCIMIUIMHE OPTaHU3YEeTCS:

OubIUOMEKOL YHUBEPCUMEMA.!

e OuUOIMOTEYHBIN (POHJ] YKOMIUIEKTOBAH Y4eOHOM, METOUYECKON, HAyYHOH, TTepH-
OJIMYECKOM, CIIPABOYHOM U XYIA0KECTBEHHOM JIUTEPATYPOH B COOTBETCTBUU ¢ YII m manHOM
PLIJT;

® MMEeTCs JAOCTYN K OCHOBHBIM MH(OPMALIMOHHBIM 00pa30BaTEIbHBIM pecypcam,
MH(OpMAMOHHOW 0a3€e JaHHBIX, B TOM 4yucie Onbimorpaduueckoi, BO3MOKHOCTh BBIX O-
na B IHTepHer.

Kagheopoii:

e myreM oOecrnedeHHuss  JOCTYIMHOCTH  BCEro  HEoOXoAuMoro  y4eOHO-
METOJUYECKOTO U CIIPABOYHOTO MaTepuaia;

® [yTEeM MPEJOCTABIICHUS CBEJACHUM O HAIMYMUU y4eOHO-METOAMYECKON JuTepa-
Typbl, COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB.

e [yTeM pa3pabOoTKu:

— METOAMYECKUX PEKOMEHJIaIU, MOCOOUi MO OpraHu3aIlii CaMOCTOSTEILHON pa-
OOTBI CTY/JICHTOB;

— TeM pedepartos;

— BOIIPOCOB K 3a4€Ty;

—METOTMUECKUX YKa3aHH K BBIMTOJHEHUIO TA00OPATOPHBIX pabOT U T.1I.

munozpaghueli ynugepcumema.

— MIOMOILb aBTOPaM B MOJTOTOBKE M M3JaHUU HAYyYHOH, Y4eOHOW U METOAMYECKOU
JUTEPaTypBhL;

—yJIOBJIETBOPEHHE MOTPEOHOCTH B TUPAKUPOBAHUM HAYYHOM, yUeOHOU U METO 1Y €-
CKOM JIUTEPATyPBHI.

6 O0pa3oBaTe/ibHbIe TeXHOJOTHU. TeXHOJI0TUN UCIOJH30BAHUS BOCIUTATEb-
HOT'0 MOTEHIHMAJIA U CHUIIIMHBI

Peanuzaiusa KOMNETEHTHOCTHOTO MOJAX0AA MPEIyCMATPUBAET MIUPOKOE UCHOJIB30-
BaHHE B 00pPa30BaTEIHLHOM IMPOIECCE AKTUBHBIX U MHTEPAKTUBHBIX (hOPM MPOBEACHUS 3a-
HATUN B COYETAHUM C BHEAYAUTOPHOU pabOTOM C 1eIbi0 GOPMUPOBAHUST YHUBEPCAIBHBIX,
obmenpodeccuoHanbHbIX U TPO(PECCHOHATBFHBIX KOMIETEHITUN 00yJarOIINXCS. €

Tabnuua 6.1 — MIHTepakTuBHBIE 00pa30BaTENIbHbIE TEXHOJIOTUH, UCTIONb3yEMbIE MPU
POBEICHUU ayAUTOPHBIX 3aHITHIA



Hcnonb3yembie uaTep- | O0BEM,
HanmenoBanue pa3zena (TeMbl JEKIHH, TPAKTHIECKOTO I
Ne aKTHBHBIE 00pa30oBa- Jac.
1a00paTOPHOTO 3aHSTHUS)
TEJIbHBIE TEXHOJIOTHH
1 2 3 4
1 | JJabopatopHas padora: «I[IpoekTrpoBaHUE HAHOTPYOOK» KommerotepHas cumy- 2
JSIAs
2 | IlpakTrueckoe 3aHATHE: «ATOM BOJIOpOJa. ATOMHbIE opOuTanu. | KommblorepHas cumy- 2
[TocTpoeHue yrioBoil 4acTH BOJHOBOW ()YHKIIMH B IIPOTpPaMMe JSAs
wxMaximay
Htoro 4

Copeprkanve AWCIUIUIMHBI 00JaaeT 3HAYUTEIHHBIM BOCIUTATEIHHBIM ITOTEHIIH a-
JIOM, TIOCKOJIBKY B HEM aKKyMYJHUPOBaH MCTOPUYECKHN M COBPEMEHHBIN HAay4HBIA OIBIT
yesioBeuecTBa. Peanu3aiys BOCIUTATEIHLHOTO MOTEHITMANA JUCITUTUITMHBI OCYIIECTBIISIETCS
B paMKax €IMHOTr0 00pa30BaTEIbHOTO M BOCIUTATEIHLHOTO MPOIEcca U CIIOCOOCTBYET He-
IPEPHIBHOMY PA3BUTUIO JJUYHOCTU KaXJA0ro oOydaromierocs. JuciuuriniHa BHOCUT 3HAY U-
MBI BKJIaa B ¢dopMupoBaHUE OO0IIeH M MpodecCHOHATBHOM KYJIbTYPHI OOYyYaronIuxcs.
ConepxaHve IUCHUILIUHBI CHOCOOCTBYET MNPOodeCcCUOHATBHO-TPYIOBOMY BOCIUTAHUIO
00yYarommxcs.

Peanuzarus BocMTaTeIbHOTO MOTEHIIMANA JUCIUILTMHBI MTOIpa3yMeBaeT:

- TIeJICHANPAaBIICHHBIN 0TOOpP TperoaBaTeIeM U BKIIOYCHUE B JICKIIMOHHBINA Mar e-
puai, Matepuai I MPaKTHYeCKUX W J1a00paTOPHBIX 3aHITHH COMCP KaHMS, TEMOHCTPH-
pyHomero ooy4ammuMces 00pasiibl HACTOSIIET0 HAYYHOTO TIOIBMKHIUYECTBA CO3AaTeNeH u
npeACTaBUTENIeH TaHHOW OoTpaciv HayKu (MPOU3BOJCTBA), BBICOKOTO MpodeccroHaan3ma
VYEHBIX (ITPEACTaBUTENICH TIPOU3BOJICTBA), UX OTBETCTBEHHOCTH 3a PE3yJbTAThl U TIOCIIE I-
CTBUSA JESITEILHOCTHU JJIsl YEJOBEKa W OOIIECTBA; MPUMEPHI MOJIUHHON HPaBCTBEHHOCTH
JOJIeH, TPUYACTHBIX K PA3BUTHUIO HAYKH U MPOU3BOJICTBA, a TAKKE MPUMEPHI TBOPUYECKOTO
MBIIILJICHUS;

- MPUMEHEHHUE TEXHOJIOTHHA, (POPM M METOJIOB MPETNOaBaHUs TUCIUILINHBI, UME FO-
IIMX BBICOKHM BOCIUTATENbHBINA 2(P(HEKT 3a CUET CO3AaHUs YCIOBUHN JIJIsT B3aUMOJICUCTBUS
oOydJaronuxcs ¢ mpernojaBaresieM, IPyruMu 00yJaronuMuUCs, TIPEeICTaBUTENIMUA paboTo-
natened (komaHgHas paboTa, MpOeKTHOE 00ydeHue, pa300p KOHKPETHBIX CUTyalluH, pe-
IIICHHE KEHCOB);

- JTMYHBIA TpUMEp MPEIoIaBaTelis, JIEMOHCTPAIMI0 WM B oOpa3oBaTeIbHOU Acs-
TEJIBLHOCTU U OOLIEHUHU ¢ O0YYAIOIIMMHUCS 3a paMKaMu 00pa30BaTEIbLHOIO Mpoliecca BbICO-
KoM o011eit 1 npodhecCuOHANbHON KYIbTYPHI.

Peanu3arusi BOCIIMUTATENHHOTO TOTEHIIMANA TUCIUIUIMHBI HAa YY€OHBIX 3aHATHAX
HarpaBJieHa Ha TOJIep)KaHne B YHUBEPCUTETE €IUHON pa3BHBAOIICH 00 pa30BaTEIBHON
BOCITUTATEIHLHOU cpenbl. Peann3aruss BOCIUTATETLHOTO MOTEHITMAA TUCITUTIIMHBI B XOJIC
CaMOCTOSATENFHON PabOThl O00yUYaIOIMUXCS CIIOCOOCTBYET Pa3BUTHIO B HUX IIEJICYCTPEM-
JICHHOCTH, WHUITMATUBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 3a PE3yJbTaThl CBOCH pa-
0O0ThI — Ka4ecTB, HEOOXOAMMBIX IS YCHENIHOW COIHMAU3ANNA U MPOGeCcCHOHATBHOTO
CTaHOBJICHHUS.




7 MOH] OLEHOYHBIX CPEACTB /Uil MPOBeIEHUS MPOMEKYTOYHON aTTecTanun
00y4arIIMXCs M0 JUCHMILIMHE

7.1 IlepeyeHb KOMIETEHUMI ¢ yKa3aHMeM 3TanoB uxX GopMUpPOBAHMS B IP O-
ecce 0CBOCHHMs OCHOBHOM NMPo(eccHoHATbHOI 00pa30BaTe/IbHON NPOrpaMMbI

Tabmuma 7.1 — Oransl popMUpOBaHUS KOMITETESHITAN

KO,I[ N HAaMMCHOBAHUC KOMIIC-
TCHII U

Oranbl* GopMUPOBAHUS KOMITETEHIIUI

U JUCHMIUIMHBI (MOIYIH) W TPAKTHKH, MPU U3yYCHUH/ MPOXOXKICHUU
KOTOPBIX hOpMUPYETCS NaHHAs KOMIETEHITH

HayalbHBII

OCHOBHOI

3aBEpIIAIOIINI

1

2

3

4

[1K-2.3 OcymiecTBisier noaro-
TOBKY M IyOJHMKalUIO cTaTel
0 pe3yibTaTaM MPOBEICHHBIX

pabot

OCHOBBI HAYYHBIX UCCIIEAOBAHUI
OCHOBBI HTH)XEHEPHOI'O TBOPYECTBA

KBaunroBas xumus
PacuerHple MeTOABI B KBaH-
TOBOM XUMHUU

Hano- un MHUKPOAUCTICPCHBIC
MAarauTHBIC CUCTEMbI

7.2 Onucanue nmokasartejeil U KpUTepreB OLEHUBAHUS KOMIIETEHUMA Ha pa3-

JJMYHBIX JTallax ux (l)OpMPIpOBaHHSI, OIINCaHMUC IIKAJ ONCHUBAHUA

Ta6nuna 7.2 — [lokazaTenau U KpUTEpUU OLIEHUBAHUS KOMIIETEHIIUM, IIKaia OLeHU-

BaHUA

Kon ITokaszarenu Kpurepuu u mkana olleHHBaHUS KOMIIETEHIIUH

KOMIICTCHIMH/ | OLCHHBAHHS IToporoselii IIponBuHYTHIM Belicoknii ypoBeHb

oTan KOMIICTeHIMH | ypoBeHb YPOBEHb («oTIHYHOY)

(yKkasvieaemcs | (UHOUKAMOPYL | («yZOBICTBOPHTEIBHO) | (XOPOIION)

Hazeauue 00CmudICeHUs

smana u3 | KomnemeHyuii,

n.7.1) 3aKpenienHbvle
3a  OUCYUnIU-
HOIL)

1 2 3 4 5

[K-2/ [1K-2.3  Ocy- | 3HaTh: 3HaTh: 3HaTh:

3aBepUIAIOIINN | IECTBIISET - BapHallMOHHBIE | - BapHallMOHHBIE | - BapHallOHHBIE
MOATOTOBKY U | IPUHIMUMBI YW METOABI | IPUHLMIIBI W Me- | IPUHLIMIBI W METOJBI
nyOiauKanuoo | pU3MKO- TOZBI ¢uzuko- | pusmko-
CTaTed IO pe- | MaTEMaTHYECKOIO0 MO- | MaTEMAaTUYECKOTO | MAaTEMATUYECKOTO MO-
3yJIbTaTaM JeTUPOBaHMs B KBaH- | MOAEIMPOBAHUSA B | AE€IMPOBAHUSA B KBaH-
MPOBEJICHHBIX | TOBOW XWMUHU; KBAaHTOBOM XMMHHU; | TOBON XUMMUH;
pabot - (QyngameHrtanb- | -  (QyHAaMEHTaJIbHBIE

HbI€ 3aKOHBl KBAaH- | 3aKOHbl KBAaHTOBOI Me-

10
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Kon ITokaszarenu Kpurepun u mkana olleHUBaHNUS KOMIIETEHIUH

KOMIICTCHIMN/ | OLICHUBAHNUsI [ToporoBsbiii [IpoaBuHyTHIN Bricokuii ypoBeHb

oran KOMIICTCHIMH | ypoBeHb YPOBEHb («OTIIMYHOY)

(ykasvieaemcs | (UHOUKAMOPYL | («yLOBICTBOPHTEIBHO) | (XOPOIION)

Hazeanue oocmudiceHus

amana u3 | Komnemenyui,

n.7.1) 3aKpenjienHvle

3a  OuCyunIu-
HOL)

1 2 3 4 5
YMeTs: TOBOM MEXAHUKHU M | XaHUKK M KBAaHTOBOM
- TPUMEHSTh METOJbI | KBAHTOBOU XUMHH. | XUMUU;
¢buzuko- - COBpPEMEHHBIE KOM-
MaTEeMaTHYeCKOro MO- | YMETh: NBIOTEPHBIE  TEXHOJIO-
NETUPOBAHUS A pe- | - TPUMEHSATh Me- | THM W THIIOBBIE IIPO-
IIEHUS]  TPUKIATHBIX | TOJBI (bu3MKO- | TpaMMHBIE  MPOJYKTHI
3a/1ad KBAaHTOBOW XH- | MATEMAaTHYECKOTO | Ui BHU3yaJU3allud U
MUK (OIIEHKa TIOTEH- | MOJEIUPOBAHUS YUCJIIEHHOTO0  pacuera
LUAJIOB  WMOHU3AIMH, | IS PEIICHUs MPU- | XUMUYECKUX  CBOMCTB
SHEPTUM KOTe3MM U T. | KIAIHBIX 3a/1a4 | aTOMOB U MOJIEKYJI.

1.);

Bnagers (wnu Umets
OTIBIT JESITEIbHOCTH):

- HaBBIKAM paboOTHl ¢
COBPEMEHHBIMHM  TIPO-
IrPaMMHBIMH TTaKeTaMH
JUIS. YACJIEHHOTO KBaH-
TOBO-MEXaHUUYECKOT O
MOJIETTMPOBaHUs B3au-
MOJICUCTBUSI aTOMOB B
MOJIEKYJIE;

KBAaHTOBOW XHUMHUH
(OLIEHKa TOTEHIIH-
aJlOB  MOHM3AINH,
SHEPIruu KOTe3uu U

T. 1.);
- TPHUMEHSTH CO-
BpEMEHHOE  MpO-

rpaMMHoOe obecre-
YeHue Il BHU3ya-
JHM3aLUH MOJICKYIL.

Bnanets (vm
Nmets onwIT nes-
TETBLHOCTH):

- HaBbIKaM paboOThI
C COBPEMEHHBIMU
MIPOTrPaMMHBIMHU
MaKeTaMHu IS
YHCJIEHHOTO KBaH-
TOBO-
MEXaHHYECKOTO
MOJEIIUPOBAHUS
B3aNMOJECHCTBUSA
aTOMOB B MOJIEKY-
JIe;

- HaBBIKaMU OTIpe-
JIeJIEHUS T€OMET-
pUYECKHUX Mapa-
METPOB MOJIEKYJI

VYMeTh:

- TPUMCHSTH METOIbI
(busuKo-
MaTeMaTHYECKOT0 MO-
JENUPOBAHUS ISl pe-
IICHUSI  TPUKIIATHBIX
3aJa4 KBAaHTOBOH XH-
MuU (OIeHKa TOTEHIIH-
aJIOB MOHU3AIIUHU, SHEP-
TUU KOTE€3UU U T. [1.);

- TPUMEHATH COBpe-
MEHHOE TIPOrPaMMHOE
oOecrnieueHue mJIsg BH-
3yaJM3aIii MOJICKYJT;

- TPUMEHATH COBpe-
MEHHOE TIPOrPaMMHOE
obOecrnieueHue ISl 4YUC-
JICHHOTO pacuera Ta-
pamMeTpoB MOJIEKYIT;

Bnaners (wm methb
OTIBIT JESTETHLHOCTH):
- HaBbIKaM paboTHI ¢
COBPEMEHHBIMU  TIPO-
rPaMMHBIMHU TaKE€TaMHU
IS YUCJICHHOTO KBaH-
TOBO-MEXaHUYECKOI'O
MOJICJTUPOBAHMS  B3aH-

11
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Kon ITokaszarenu Kpurepun u mkana olleHUBaHNUS KOMIIETEHIUH
KOMIICTCHIMN/ | OLICHUBAHNUsI [ToporoBsbiii [IpoaBuHyTHIN Bricokuii ypoBeHb
oran KOMIICTCHIMH | ypoBeHb YPOBEHb («OTIIMYHOY)
(ykasvieaemcs | (UHOUKAMOPYL | («yLOBICTBOPHTEIBHO) | (XOPOIION)
Hazeanue oocmudiceHus
amana u3 | Komnemenyui,
n.7.1) 3aKpenjieHHble
3a  OuCyunIu-
HOL)
1 2 3 4 5
MMOCPEACTBOM MOJICHCTBUS aTOMOB B
MPUMEHEHHUS CO- MOJIEKYJIE;
BPEMEHHBIX KOM- | - HaBBbIKAMU OIpeelie-
NBIOTEPHBIX IPO- | HUSL  T€OMETPUUYECKUX
rpamm. [IapaMeTPoOB  MOJIEKYII
MOCPEACTBOM  IMpUMe-
HEHUSI  COBPEMCHHBIX
KOMITBIOTEPHBIX  TIPO-
rpamuM;

- HaBbIKaMU IIOCTPOE-
HUS aTOMHBIX OpOUTa-
Jiei mocpesICTBOM
IIPUMEHEHHUS COBpE-
MEHHBIX KOMIIbIOTEP-
HBIX IPOrpamMM.

7.3 TunoBbie KOHTPOJIbHbIC 33J]aHUSI WJIH HMHbIE MAaTePHAJIbI, HEOOX0AMMbIe
JNJISl OLEHKHW 3HAHWI, YMeHHid, HABHIKOB U (MJIM) ONbITA JAeSATeJIbHOCTH, XapaKTep H-
3YIOLIMX 3TANbI (POPMUPOBAHUSI KOMIIETEHIIMIA B IIpoLiecce OCBOCHUsSI OCHOBHOI Mpo-
(eccuonanbHOil 00pa3oBaTENbHON POrPAMMBbI

Tabmuma 7.3 - [TacmopT KOMITJIEKTa OIEHOYHBIX CPEJCTB AJI TEKYIIEro KOHTPOJIS

yCIIEBAEMOCTH
No | Paznmen (tema) | Kog xontponu- | Texnomorus O1eHOYHBIC CPEICTBA Omnucanue
/T | TUCIUTIAHBI pyemoii komre- | GopMHpOBaHUs | HauMeHoBaHKE | NeNe IIKaJI oLle-
TeHIUU (W eé 3aJIaHAK | HUBAHMS
4acTH)
1 2 3 4 5 6 7
1. | Beemenwme. Ilpen- | I1K-2.3 JeKUus, oTyeT O BHI- |1 CornacHo
MET KOMIThIOTEP- NPaKTUYECKOEe | MOJHEHUU Tabmn. 7.2
HOW XUMHH 3aHSATHE, 1ab. paob.
nabopaTopHasi | OTYET O BEI- | 2
pabora, MTOJIHEHU U
CPC p. paob.
TecToBhle 3a- | 1
JTAHHS

12
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AtomHble opbuta- | I1K-2.3 JeKLus, OTYET O BBHI- CornacHo
B0’ MPAKTUYECKOE | MOJIHEHUHU Tabn. 7.2
3aHSTHE, nab. pao.
CPC
TECTOBbIE  3a-
JaHUS
Metoast Xaptpu- | I1K-2.3 JEeKLus, OTYET O BBHI- CornacHo
®oka u Kona- MPAKTUYECKOE | MOJIHEHUHU Tabmn. 7.2
[Tema 3aHSTHE, nab. pao.
nabopatopHas
paBora, OTYET O BHI-
CPC MOJIHEHU U
p. pao.
TECTOBBIE  3a-
JAHUS
JletepMuHaHT [1K-2.3 JeKUus, OTYET O BHI- CornacHo
Crelitepa. nabopatopHas | MOJTHEHUU Tabn. 7.2
pabora, 1ab. paob.
CPC TECTOBBIE  3a-
JTAHHS
XumMmuueckas I1K-2.3 JICKIIMS, OTYET O BHI- Cormacuo
TPaKTOBKa pelle- MPAKTUYECKOE | MOJTHEHUH Tabmn. 7.2
HUH  ypaBHEHUH 3aHsTHE, 1ab. pao.
Xaptpu-Ooka u nabopaTopHas | OTYET O BHI-
Kona-Illama. pabora, MTOJTHCHU U
CPC np. pao.
TECTOBbIE  3a-
JTaHUS
Metoner  pacuera | [1K-2.3 JIEKITHS, OTYET O BBI- CoryacHo
MoJeKyn. Anuaba- MPAKTUYECKOE | MOJTHEHUH Tabmn. 7.2
THYECKOE npu- 3aHsTHE, nab. pao.
OnKeHue. nabopaTopHas e —
paborsa, MOJIHCHUU
CPC
p. paob.
TECTOBBIE  3a-
TAHHS
Merton Xaptpu- [1K-2.3 JeKUus, OTYET O BHI- CornacHo
doxka m1g moie- NPAKTUYECKOE | IIOJIHEHUU Tabm. 7.2
KYIL. 3aHSATHE, 1ab. pao.
nabopaTopHass | OTYET O BEI-
pabora, MTOJTHCHUH
CPC np. pab.
TECTOBbIE  3a-
JTaHUS
Metoner  Teopum | [1K-2.3 JIEKITHS, OTYET O BBI- CornacHo
byHkunoHaIA nabopaTopHasi | MOJIHEHUH Tabmn. 7.2
TJIOTHOCTH pabora, 1ab. paob.
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CPC

TECTOBLIE
aHUs

3a-

doxka

doka

doka

doka

doka

HpI/IMepLI THIOBbIX KOHTPOJbHBIX 3aJaHuM 11 NMPOBEACHUSA TEKYIIECTI0 KOH-
TPOJIA YCIIEBAEMOCTH

Bomnpocs! B TecToBoi hopme o pazneny «Metonbl Xaptpu-doka u Kona-I1Irmay

1. CucremMbl, KOTOPbIE MOKHO PACCUUTHIBATh OIPAHUYEHHBIM METOAOM XapTpHu-

Na
Cl,
Cl
PFs
NO
CsHs

2. CucreMbl, KOTOPBIE MOKHO PACCUUTHIBATH OIPAHUYEHHBIM METOAOM XapTpH -

P,
NO,
S0~
Al
HNO;
CeHs

3. CucreMbl, KOTOPbIE MOKHO PACCUUTHIBATh OTPAHUYECHHBIM METOJIOM XapTpH -

B

B.
Br,
CH,
C2H2
N,O

4. Cuctembl, KOTOPbIE MOKHO PACCUUTHIBATh OTPAHUYEHHBIM METOAOM XapTpH -

NO,
Li
Na,
NOs
CO
NaCl

5. CucreMsl, KOTOPbIE MOYKHO PACCUUTHIBATh OTPAHMYEHHBIM METOJIOM XapTpH -

Cl
Cl,
NaCl
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Na,
Na
C,H,
6. VctuHHBIE YTBEPKACHUS I MeToAa XapTpH (MPUOIMIKEHUS HE3aBUCUMBIX Ya-
CTHII)
raMUJIbTOHUAH MOHO MIPEJACTABUTH KaK CYMMY OIE€PATOPOB, KX/ U3 KO-
TOPBIX 3aBUCHUT TOJIBKO OT KOOPAMHAT OJTHOTO JIEKTPOHA
raMWJIbTOHUAH MOHO IIPEJACTABUTH KAK CYMMY OJTHO- U IByX3JICKTPOHHBIX
OIEpPaTOpPOB
HE YUYUTBIBAETCS B3aUMOJIECTBUE MEXAY FIEKTPOHAMHU
HE YUYUTHIBAETCSA B3aUMOJICUCTBUE MEXKY SIAPOM U SJIEKTPOHAMHU
HE YUYUTHIBACTCSI KHHETUUYECKAsl SHEPTUS JIEKTPOHOB
7. UctuHHBIE yTBEp)KACHUSA 111 MeToaa XapTpu-Doka
raMWIbTOHUAH MOHO IIPEACTABUTH KaK CYMMY OIIEPATOPOB, KAXK/IbIA U3 KO-
TOPBIX 3aBUCUT TOJBKO OT KOOPAUHAT OJTHOTO 3JIEKTPOHA
raMHJIbTOHUAH MOHO IIPEJACTABUTH KAK CYMMY OJTHO- U IByX3JICKTPOHHBIX
OIIEPATOPOB
TIOJTHAs Heprus aToma E = XL, e, TJe €j— SHEPTruH 3aHATHIX OpOuTasICii

TIoJTHAst PHeprus atoma E = XL, e, T1e ej — SHEeprum Bcex opouTaneit
nonHas >Heprua atoma E=Ne;, T1€ €= € 1pu JII0OBIX 1 ¥ ] — SHEPIuM 3aHs-
THIX OpOuTaNeu
[IOJIHAsA DHEPIUsA aTOMa E = X, e, — %Ei z; %
-

8. Metonom Xaptpu-Doka Heb3s OJIYyYUTh TOYHBIE BOJHOBBIE (DYHKITUU U SHEP-
TUW AaTOMOB WJIM MOJIEKYJI, T.K...
HE YUYUTBIBAETCS JIEKTPOHHAS KOPPEISALUS
AJIEKTPOHHAS KOPPEJSILUS YUUTHIBAECTCS, HO HE MOJHOCTHIO
MCIIOJIB3YETCSI METO/I CAMOCOTJIACOBAHHOTO TT0JISI, & HE HEMOCPEACTBEHHBIN
YYET MEXKIIEKTPOHHOTO B3aUMOACHCTBUSA
yuuThiBaeTcs npuHuui [laymm
HE y4HUThIBaeTcsa npuHiun Iaymnu
BOJTHOBAs YHKITUS UIETCS KaK aHTHCUMMETPHUYHAS OTHOCUTEILHO TIepecTa-
HOBOK 3JIEKTPOHOB
9. B metone Xaptpu-®oka UCMOIb3yeTCA
TEOPUsl BO3MYILICHUI
OJTHORJIEKTPOHHOE MPUOTHKEHUE
B3aNMOJCHCTBHUE JICKTPOHA C YCPEIHEHHBIM MOJIEM
BapUAIIMOHHBIN MPUHITUIT
10. [IpuHuunuansHOE OTAMYUE MeToaa XapTpu-Doka oT Meroaa XapTpu
y4eT aHTUCUMMETPUYHOCTH BOJTHOBOM (DYHKITUH
y4eT 3JIEKTPOHHOTO 0OMEeHa
WCITIOJIb30BAaHUE OPOUTAITBHOTO MIPUOITMKEHU ST
UCITIOJIb30BAHUE OJTHOAICKTPOHHOTO TPUOTIMHKCHUS

15
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Tunosele 3anaun

1. ITocTpoiiTe yriioByr0 4acTh BOJHOBOU (PyHKINU B CHEpUUECKUX KOOPAMHATAX B
wxMaxima g 1=2, m=0.

2. IMoctpoiiTe paananbHy0 YaCTh BOJHOBON (PYHKIHH B CHEPUUECKUX KOOPUHa-
tax B WXMaxima n=0, 1=0.

[ToaHOCTBIO OOCHOYHBIC MATCPHAJIbI U ONCHOYHBIC CPCACTBA JIA IIPOBCACHUS TC-
Kyoiero KOHTpPOJIAA YCIICBACMOCTHU IIPCACTABJICHEI B YMM 1o JAUCHUIIIINHC.

Tunosble 3a1aHus A/ POBeICHUS IPOMEKYTOYHON aTTecCTAllMU 00y4Yaro-
HUXco

Ilpomesxcymounas ammecmayusi N0 AUCHUIUIMHE MPOBOAUTCA B (OpME 3ayeTa.
3adeT MpoOBOJIUTCS B BUJIE OJIAHKOBOTO U/WIIM KOMIIBIOTEPHOTO TECTUPOBAHMUS.

Jns  TecTUpoBaHUS MCHOJIB3YIOTCS KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuabl
(KHMM) — BompocCHI U 3a/1aHus B TECTOBOM (hopMe, COCTaBJIAIOIIMEe OAHK TECTOBBIX 3a/IaHHUM
(bT3) mo mucuMIUIvHEe, yTBEPKICHHBIN B YCTAHOBIEHHOM B YHUBEPCHUTETE MOPSIIKE.

[IpoBepsieMbIMH Ha IPOMEXKYTOYHON aTTECTALUU JIEMEHTAMU COACP/KAHUS SIBJISI-
I0OTCS TEMbl TUCHUIUIMHBI, YKa3aHHBIE B pas3jene 4 HacTosiield mporpammbl. Bce Tembl
muciuiuinebl oTpakeHbl B KUM B paBubix noinsax (%). BT3 BkirovaeT B ce0st He MeHee
100 3amanuii 1 mocTosiHHO TonoiHseTcsi. T3 xpanuTcs Ha OyMa)XHOM HOCHUTEIE B COCTa-
Be YMM u snekrponnom Buje B DMMOC yHuBepcurera.

JI1st npoBepKU 3HaHUL UCIOIB3YIOTCS BOIIPOCHI U 3a/IaHUsl B pa3JIMYHbIX (hopmax:

— 3aKphITOM (C BEBIOOPOM OJTHOTO MJIM HECKOJIBKUX MPAaBUIIBHBIX OTBETOB),

— OTKpPBITON (HE0OXOIMMO BIIMCAThH MPABUIILHBIN OTBET),

— Ha YCTaHOBJICHUE MPaBUIILHOM MOCIEA0BATENBHOCTH,

— Ha YCTaHOBJICHUE COOTBETCTBHSI.

Ymenus, nagviku (uiu onvlm desamenvHocmu) u KOMnemeHyuyu TPOBEPSIOTCS € TO-
MOIIBI0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, MPOU3BOJCTBEH-
HBIX WJIM KEWCOBOI'0 XapaKTepa) U pa3IMuHoOro BUJa KOHCTPYKTOPOB. Bcee 3amaun aBisitoT-
Cs MHOTOXOJOBbIMU. HekoTophle 3aiaud, MPOBEPSIOIINE YPOBEHb C(HOPMHUPOBAHHOCTU
KOMIIETCHIMH, SBJISIFOTCS MHOTOBAapUaHTHBIMU. YacTh yMEHUM, HABBIKOB U KOMIIETCHIIUN
IpsIMO HE OTpakeHa B (pOPMYJIHPOBKAX 3a/iady, HO OHU MOTYT OBITh TIPOSBIICHBI 00yYato-
IIUMHUCS TIPU UX PEUICHUMU.

B kaxnpiin Bapuant KM BKitouaroTCs 3a4aHusl 10 KaKJIOMY IPOBEPSEMOMY 3 e-
MEHTY COJIep>KaHMs BO BCEX MEPEUMCICHHBIX BHITIE (JOpMax U Pa3HOTO YPOBHS CIIOXKHO-
ctu. Takoit hopmatr KUM mo3BosisieT 00BEKTUBHO OMPENEITUTh KaueCTBO OCBOCHUS 00Y-
YaIOIIUMUCS OCHOBHBIX 3JIEMEHTOB COAEPKAHUS JUCUUILIMHBI U YPOBEHb C(POPMUPOBAH-
HOCTH KOMIIETEHIIU .

IIpuMepsl TUNIOBBIX 3aJaHUN 1JIS IPOBEACHUS MPOMEKYTOYHOM aTTeCTALMK
o0yyawmmxcs

3agaHue B 3aKpbITON Popme:
16
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s kommyTupyromux onepatopoB Al u A2 BepHO:
1) [A1, A2]=0

2) [A1, Azl= [A2, Al

3) Afi+A = AjAT,

4) A1A2f = A2A1f

5) AifiAf= Af AN

3amanue B OTKPBITOM popme:
+
CKOJIbKO 4JIEHOB B HEPEISTUBUCTCKOM raMWIbTOHMAaHE uid MoHa H™ mpu Hemo-

JBIDKHOM siipe?

3aHaHHC Ha YCTAHOBJICHHUC COOTBCTCTBHUAAI:

Onepatop dopmyna
1o & o
_;[624_62_'_622 +V(,?":I
1. Koopaunara X a) “\* 44
c
2. Ilonnas sHeprus b) dx
.0
-7 —
3. Kunernueckas sHeprus C) ax
1(e*  o° , &°

- — + +
d) 2| 6x*  ay* oz

4. IMnyJibC BIOIb OCH X

e) X

KOMITETEHTHOCTHO-OPUEHTHPOBAaHHAs 3a/1a4a:
Crpoektupyiite ABYCIOWHYIO HaHOTPYOKy miuHOM 10 anrctpem. uamerp BHYT-
peHHE HaHOTPYOKHU paBeH 4,3 aHTCTpeM, TUaMeTp BHEMIHEH — 6,5 anrcTtpemM. ONTHMU3H-

pyiite e€ hopmy.

[ToTHOCTBIO OLIEHOUHBIE MaTE€pPUANIBI U OLICHOYHBIE CPEACTBA JJISI IPOBEACHUS TIPO-
MEXYTOUHOU aTTecTaliu o0yJaromuxcs mpeacTasieHbl B Y MM 1o qucuuruivHe.

7.4 MeToauuecKue MaTepHuaJibl, ONpeaeJsaiolnue Npoueaypbl OlleHUBAHUSA 3HA-
HU, YMEHHH, HABBIKOB M (UJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITAIbI
¢popmupoBanus KoMIeTeHUUN
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[poreypsl OlleHUBAaHUS 3HAHWUN, YMEHUH, HABBIKOB M (MJIHM) OIBITA JCSITCIHOCTH,
XapaKTePU3YIOIINUX dTanbl (OPMUPOBAHHUS KOMIICTCHIIMH, PETYIHPYIOTCS CJCTYIONMMHE
HOPMATHUBHBIMH aKTaMH YHHBEPCUTETA:

— monoxenue I1 02.016-2018 OOGamIbHO-PEUTHHTOBOW CUCTEME OIICHUBAHUS pe-
3yJIbTaTOB OOYYEHUS 1O JUCIUILIMHAM (MOJIYJISM) M MPAKTUKaM IIPH OCBOCHUHU 00yYato-
IIUMUCS 00pa30BaTEIbHBIX IPOTPAMM;

— METOJMYECKUE YKa3aHUs, UCTIOJIb3yeMbIe B 00pa30BaTeIbHOM IMPOIecce, YKa3aH-

HBIC B CIIMCKC JIMTCPATYPLI.

Hisa mexywezo koumpons ycnesaemocmu 1o JUCUUAIUIMHE B PAMKaX JIEUCTBYIOIIECH
B YHHUBEpPCUTETE OaNIbHO-PEUTHHIOBOM CHUCTEMBI MPUMEHSETCSA CIEAYIOIUNA TOPSI0K

HAYUCJIEHUS 0aJIJIOB:

Tabsuua 7.4 — Iopsnok HaunciieHus 0amioB B pamkax bPC

dopmMa KOHTPOJIA

MuHUMAaNbHBIN 0T

MakcumanbHbIN Oat

oamn pUMeYaHue Oan puMeYaHue
1 2 3 4 S)

[IpaxTnueckoe 3anstue Ne 1 1 Beimomnawi, 2 Beimonaun
(Atom Bomopo/a. ATOMHBIE OpOHTa- HO «HE 3aIlUTUI» U <GaIIUTHID)
au. ITocTpoenue yrioBou 4acTu BOJI-
HOBOHM (DYHKLIMH B IIpOrpaMme
wxMaxima)
[IpakTnueckoe 3anarue Ne 2 0,5 Belnonnwi, 1 Beinonaun
(IocTpoenue paauanbHONW YacTH HO «HE 3aIlUTUI» U <«GaLUTHID)
BOJIHOBOHM (DYHKIIMH B ITpOrpamMmme
wxMaxima)
[IpakTnueckoe 3ansarue Ne 3 1 Beimomnawi, 2 Beimonaun
(Meton Xaptpn) HO «HE 3aIIATUI U <GaIIUTUID)
[IpakTnueckoe 3anstue Ne 4 1 Beimonawi, 2 Beimonaun
(Merox Xaptpu-doka) HO «HE 3aIATUI U «GaIIUTHID)
[IpaxTnueckoe 3anstue Ne 5 1 Beimomnawi, 2 Beimonaun
(ITpubnmxenne XOKKeIs) HO «HE 3aIIATUI U <GaIUTUI
[IpakTrueckoe 3anstue Ne 6 1 Beimonam, 2 Boimonamn
(Metox MO JIKB®. Meton Pyrana) HO «HE 3alIUTHII» U «GalIATHIDY
JlabopaTtopHas padota Ne 1 0,5 Brinonaun 3aganue 1 Odopmun oTyet
(«MonexynsipHbIit penakTop»
Avogadro. UuTepdoeiic)
JIaGoparopnas pabora Ne 2 1 Boinonnun 3aganue 2 Odopmun otuer
(ITocTpoenue menTua)
JIaGoparopnas padota Ne 3 1 Boinonnun 3aganue 2 Odopmun otuer
(IIpoekTHpoBaHKEe HAHOTPYOOK)
JlabopaTtopHas padorta Ne 4 1 Brimonaun 3aganue 2 Odopmun oTyet
(MozenupoBaHHe KPUCTAIIIOB)
JlabopaTtopHas padota Ne 5 1 Brimonaun 3aganue 2 Odopmun oTyet
(MogenupoBaH#e 3JIEKTPOHHOI
CTpyKTYypbI MoJiekysbl Hy B Abinit)
JIaGopartophas pabota Ne 6 1 Beinonnun 3aganne 2 Odopmun otuer

(DnexkTpoHHas CTPYKTYpa KPHCTAILIH-
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yeckux cucteM B Abinit)

JlabopaTtopHas padorta Ne 7 1 Brimonaun 3aganue 2 Odopmun oTyet
(OmpeneneHue 3IEMEHTHOTO COCTaBa

BEIIIECTBA)

CPC 12 24

Hroro 24 48

ITocemaemocTth 0 16

3aver 0 36

Utoro 24 100

s npomesicymounoii ammecmayuu 06y4aroujuxcs, NpoBOJUMON B BHJI€ TECTUPO-
BaHMsI, UCTIOJB3YETCS CIEAYIONas METOANKA OICHUBAHUS 3HAHWMA, YMEHWW, HABBHIKOB U
(wm) ombITa AesTenbHOCTU. B kaxaom Bapuante KM —16 3amanuii (15 BompocoB u o-
Ha 3a/1a4a).

Kaxx1p1ii BEpHBIN OTBET OLIEHUBAETCA CIETYIOIIUM 00pa3oM:

— 3aj7laHue B 3aKpbIToi (hopme —20ara,

— 3aJlaHue B OTKpbITON popme — 2 Gaina,

— 3aJaHUe Ha YCTAHOBJICHUE MPABMIBHON MOCICIOBATEIPHOCTH — 2 Oasia,

— 3aJaHUe Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oajuia,

— pelieHue KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1aul — 6 6asioB.

MakcuManbHOE KOJIMYeCTBO 0ajlIoB 3a TeCTHUpOBaHKHE —36 OaslIoB.

8 IlepeueHb OCHOBHOI M JOMOJHHUTEIbHOIH Yy4yeOHOW JHMTepaTypbl, HEOOXOIH-
MO 1151 0CBOCHUS TUCUHMILIUHbI

8.1 OcHoBHasi yueOHas1 TuTEpaTypa

1. Kpamennnun B. M. KBanToBas XuMus 1 KBaHTOBasi MEXaHWKa B IPUMEHEHHUH K
3a7a4aM [ DIeKTpoHHBIN pecypc]: yueoHoe nocodue / B. U. Kpamenunun, E. I'. I'azenayp,
JI. B. Ky3bpmuna. - Kemeposo : KemepoBckuii rocyaapcTBeHHbll yHuBepcuret, 2012. - 56
c. // Pexum moctyna —http://biblioclub.ru/index.php?page=book&id=232678

8.2 lonosiHMTe/ILHASA y4eOHasi IUTEepaTypa

2. BecenoB M. I'. DnemeHnTapHasi KBaHTOBasi TECOPUS AaTOMOB U MOJIEKYJI [ DJIEKTPOH-
HBI pecypc]: yuebHoe mocodue / M. I'. Becenos. - 2-e¢ uzn., nom. - M. : T'oc. uzn-Bo ¢u-
3UKO-MaTeMaTHUYECKOH  JIMT., 1962. - 215 c¢. // Pexum poctynma -
http://biblioclub.ru/index.php?page=book&id=211942

3. UeptoB A. I'. 3amaunuk no ¢usuke [Tekcr] : yuebHoe nmocodue / A. I'. UepTos,
A. A. BopoOneB. - 7-¢ u3j., nepepad. u gom. - M. : ®u3nko-MaTeMaTHYeCKON JUTEpaTy-
ph1, 2003. - 640 c.

4. PonuonoB A. A. KsantoBas xumust [Tekcr] : yue6Hoe mocobue / A. A. Poauo-
HOB; FOro-3amnannelii rocygapcTBeHHbI yHUBEpcUTET. - Kypcek : FO3I'Y, 2011. - 246 c.

5. PonnonoB A. A. KBanToBast xumus [DJIEKTpOHHBIN pecypc] : yueOHoe ocodue /
A. A. Poguonos; IOro-3anaasslii rocynapcTBeHHbI yHuBepcuteT. - Kypek : HO3I'Y,
2011. - 246 c.
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6. CrenanoB H. ®@. KBaHToBass MexaHuKa M KBaHTOBas Xumus [Tekcrt] : yueOHUK
s ctyaenTo By30B / H. @. Crenanos. - M. : Mup, 2001. - 519 c.

7. Hupenwscon B. I'. Muoroanektponusiii atom [Tekcer] / B. I'. llupenscon, M. @.
Bo6pos. - M.: PXTYV, 2004. - 51 c.

8. AmoctomoBa E. C. KBanToBo-xumnueckoe ommcanue peakiuii [Tekct] / E. C.
AnocronoBa, A. 1. Muxanmok, B. I'. Llupenscon. - M.: PXTYVY, 1999. - 61 c.

9. Hupenwcon B. I'. KBanToBas xumus monekyn [Tekct] B. I'. Hupenscon, M. @.
bo6pos. - M.: PXTYVY, 2000. — 83 c.

10. Hupenbcon B. I'. Xumuueckass CBs3b U MEKMOJEKYIIPHOE B3aWMOICHCTBUE
[Texct]. - M.: PXTYVY, 2004. — 108 c.

11. Munkun B. U. Teopus crpoenus monekyn [Tekcr] / B. 1. Munkun, b. 5. Cum-
kuH, P. M. Munses. - PoctoB: ®ennkce, 1997. - 407 c.

12. Munkun B. 1. KBantoBas xumus opranndeckux coeaunenuit [Texcer] / B. U.
MunkuH, b. f. Cumkxun, P. M. Munses. - M.: Xumus, 1986. - 246 c.

13. XKunomupos I'. 1. KBaHTOBOXMMHUYECKHE pacueThl MarHUTHO -PE30HAHCHBIX I1a-
pametrpoB [Tekcr] / I'. . XKunomupos, II. B. Cuactues, H. JI. YUyBbuikuH. - HoBocu-
oupck: Hayka, 1978. - 367 c.

14. XKunomupos I'. W. llpuxknagnas kBantoBas xumus [Texct] / I'. . dKunomupos,
A. A. Bararypesuu, M. A. AGponuH. - M.: Xumus, 1979. — 295 c.

15. Knapk T. Komnstotepnast xumus [Teker]. - M.: Mup, 1990. — 383 c.

8.3 IlepeueHb MeTOAUYECKUX YKAZAHUIM

1. KBantoBas xumusi [DIEKTPOHHBIA pecypc|: METOAUYECKHE YKa3aHUsl K BbI-
MOJIHEHUIO JTA0OpaTOPHBIX paboOT Mg CTyAEeHTOB Hampasienus noarotoBku 28.03.01
«HanoTexHoorum 1 MUKpocucTeMHast Texauka» / FOro-3am. roc. yH-T; cocT.: A.B. Ky3b-
ko, A.E. Ky3bko. — Kypck: FO3I'Y, 2017. - 46 c.

2. KBanToBast xumusi [DIEKTPOHHBIA pecypc|: METOAMYECKUE YKa3aHUs K BbI-
MOJIHEHUIO TPAKTUYECKUX paldOT Al CTYAEHTOB HampaiieHus noArotoBku 28.03.01
«HanoTtexHosoruu 1 MUKpocucTeMHas Texuuka» / FOro-3am. roc. yH-T; coct.: A.B. Ky3b-
ko, A.E. Ky3sko. — Kypck: FO3I'Y, 2017. - 21 c.

3. KBaHnTOBass xumus [DIEKTPOHHBIA pecypc]|: METOAUYECKHE PEKOMEHIALNH
JUISl CAaMOCTOSITEIFHOM paboThl CTyA€HTOB HampasieHus noarotoBku 28.03.01 «HanoTtex-

HOJIOTMM W MUKpOcuUcTeMHass TexHmka» / KOro-3am. roc. yH-T; cocT.. A.B. Ky3pko. —
Kypck: FO3I'Y, 2017. - 13 c.

8.4 JIpyrue y4eOHO-MeTOAUYECKHE MATEPUATIBI

OTpacieBble HAYYHO-TEXHUYECKHUE )KYPHAJIbI B OMOIMOTEKE YHUBEPCUTETA!
HanorexHonorun: Hayka ¥ IpOU3BOACTBO

O llepeuenb pecypcoB MH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «UH-
TepHeT», He00XOAUMBIX /IJIsl OCBOCHMSI JUCHUIJINHbI
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1. http://www.strf.ru/ - Uareprer- u3nanue «Hayka u rexnosnoruu Poccun — strf.ruy

2.http://www.nanometer.ru/ -caiit "Hanometp"

3. http://www.rusnano.com/ - I'pyrnmma POCHAHO

4. http://thesaurus.rusnano.com- CioBapb HAHOTEXHOJOTHYECKUX U CBSI3aHHBIX C
HAHOTEXHOJIOTHSIMH TCPMHUHOB.

5. http://biblioclub.ru - DnekTpoHHO-OMOIMOTEUHAS CHCTEMa «Y HUBEPCUTETCKAs
OuOIMOTEKA OHJIANHY.

10 MeTozmquKne YKazaHnuda OJas 06yqamumxcsl 0 0CBOCHMHIO JUCHHUITIJINHBI

OCHOBHBIMH BHJaMU ayJUTOPHOM pabOTHl CTyJAEHTA MPU H3YyUYECHUH IUCIUTUIMHBI
«KBaHTOBass XuUMUs» SBISAIOTCS JIEKLHMH, MIpaKTUYeCKue U jabopatopHbie 3aHsATusA. CTy-
JICHT HE UMEET MpaBa MPOIMYCKaTh 3aHATUS 0€3 YBAXKUTEIHHBIX IPUUHKH.

Ha nexknusx u3nararoTcst U pa3bsACHSAIOTCS OCHOBHbBIE IOHATHS TEMBbI, CBSI3aHHBIE C
HEell TeopeTHUecKUe U MPaKTUYECKUE MPOOJIEMbl, JAIOTCS PEKOMEHIAIMH AJII CAMOCTO SI-
TEJIbHON paboThl. B X0/1€ JNEKIUKM CTYACHT AOHKEH BHUMATENIBHO CIyLIaTh U KOHCHEKTHU-
poBaTh MaTepual.

N3yuenue Hanboliee BaXKHBIX TEM WJIM pa3AesioB JUCLUILIMHBI 3aBepUIatoT jJadopa-
TOpPHBIE 3aHATHUS, KOTOpbIe OOECNEYMBAIOT KOHTPOJIb MOJATOTOBJIEHHOCTH CTYJEHTA; 3a-
KpeIyieHue y4eOHOro maTepualia; NpUuoOpETEHUE OIbITA YCTHBIX MyOJUYHBIX BBICTYILIE-
HUH, BEJICHUs JUCKYCCHUHU, B TOM YMCJI€ apTyMEHTAIlMU U 3aIIUThI BBIIBUTAEMBIX IOJIOXK €-
HUW U TE3UCOB.

JlabopaTopHOMY 3aHSITUIO MPEAIIECTBYET CAMOCTOSITENIbHASI padoTa CTy/I€HTa, CBSI-
3aHHAs C OCBOEHUEM MaTepuasa, MOJIyYEeHHOr0 Ha JIEKUUIX, U MaTepUaloB, U3JI0KEHHbIX
B yueOHUKAX M y4eOHBIX MOCOOUSIX, a TaKXkKe JIMTepaType, pEKOMEHJOBaHHOW MpenoiaBa-
TEJIEM.

[To cormacoBaHuio C MPENOAABATENEM HJIH 10 €r0 33JaHUIO0 CTYIEHTBI TOTOBAT pe-
depaTsl IO OTAETBHBIM TEMaM TUCIUILUIMHBI, BHICTYIAIOT HA 3aHATUAX C Jokiamaamu. Oc-
HOBY JIOKJIQJIOB COCTAaBIISIET, KaK MPaBUJIO, COJEp>KaHUE IMOATOTOBJICHHBIX CTYJIEHTaMH
pedepaTos.

KauecTBo yueOHOI pabOTHI CTYACHTOB MPENOIaBaTelb OLEHUBAET M0 pe3ysbTaTaM
TECTUPOBAHMUS, COOECEOBAHUS, 3alUTHI OTUYETOB 1O JTaOOPaTOPHBIM paboTaM, a TaK¥Ke 1Mo
pe3ysbTaTaM JI0KJIaJ0B.

[IpenonaBarenb yxe Ha MEPBBIX 3aHATHSIX OOBACHSAET CTyACHTaM, Kakue (hOpMbl
0oOy4eHHMsI CIIeyeT UCIOIb30BaTh MPU CAMOCTOSITEIbHOM U3YYeHUH TUCUUIUIMHBI «KBaH-
TOBasi XUMUS»: KOHCIEKTUPOBAHUE YUEOHOU JUTEpaTyphl U JIEKIIMH, COCTaBJICHUE CIOBa-
pEU TTOHATHUI U TEPMUHOB U T. II.

B npouecce o0ydenus mpenojiaBaTend UCIOIb3yIOT aKTUBHbBIE (POPMBI PabOTHI CO
CTYJ€HTaMHU: YTEHHE JIEKUN, IPUBIICYEHUE CTYACHTOB K TBOPUYECKOMY MPOLECCY HA JIEK-
USX, OTPAOOTKY CTyIEHTaMH MPOMYUICHHBIX JIEKIHUM, y4acTue B TPYNIOBBIX U WUHIUBU-
AyaldbHBIX KOHCYJbTAMAX (coOecemoBaHuu). ITH (OPMBI CIIOCOOCTBYIOT BBIpAOOTKE y
CTYIACHTOB yMEHHs paboTaTh ¢ Y4eOHMKOM U JuTeparypoil. U3ydenue aurepaTypsl CO-
CTaBJIIET 3HAYUTEIBHYIO YacTh CAMOCTOSITEIbHON pabOThl CTyJeHTa. JTO OOJNBIION TPY/I,

21


http://www.strf.ru/
http://www.nanometer.ru/
http://www.rusnano.com/
http://thesaurus.rusnano.com/
http://biblioclub.ru/

22

TpeOyrOImUi yCHIIUN U JKeTaHus cTyAeHTa. B caMmom Hauyane paboThl HaJl KHUTON BaKHO
OTIPENICNTUTh TIeJIb U HAMpaBIIeHWE 3TOW paboThl. [IpounTanHOE ClieyeT 3aKpenuTh B ma-
Mata. OTHUM U3 TIPUEMOB 3aKPETUICHHUSI OCBOCHHOTO MaTepHasa SBISICTCS KOHCIIEKTHPO-
BaHMe, 0€3 KOTOPOTrO HEMBICTUMA cephe3Hast paboTa Haj auTeparypoil. CUCTEMaTHIECKOE
KOHCIICKTUPOBAHUE TIOMOTAeT HAYYUTHCS TPABWIIBHO, KPAaTKO M YETKO HM3JIaraTb CBOMMH
CJIOBaMHM MPOYUTAHHBIN MaTEpHAIL.

CamMocTosTeNnbHYI0 pabOTy ClIeyeT HAUMHATH C MEePBbIX 3aHATHN. OT 3aHATHA K 3a-
HATUIO HYXXHO PETYJSIPHO MPOYUTHIBATh KOHCICKT JICKIIUN, 3HAKOMUTHCS C COOTBETCTBY-
IONIMMH pa3JielaMi y9eOHUKaA, YATATh U KOHCIIEKTHUPOBATh JTUTEPATYPy MO KAXKIOH Teme
muciuIuinebl. CaMocTosATenbHas padoTa JaeT CTyJIeHTaM BO3MOKHOCTh paBHOMEPHO pac-
NPEeUTh Harpy3Ky, CIiocoOCTByeT Ooijiee TIyOOKOMY W KauyeCTBEHHOMY OCBOCHHIO
yueOHOTO Marepuana. B ciydae HEOOXOAMMOCTH CTYJIEHTHI OOpaIIaroTCsl 3a KOHCYJbTa-
I[Uel K MPenoaaBaTellio Mo BOIpocaM JUCHUIUINHBI « KBaHTOBas XUMHUS» C LIETBI0O OCBOE-
HUS Y 3aKPETUICHUS] KOMIIETCHITHM.

OcHOBHAs 1IEJIb CAMOCTOSITEIPHOW PAOOThI CTYICHTA MPH M3YyYCHUU AUCITUTUTHHBI
«KBaHTOBass XUMHUS» - 3aKPEHUTh TCOPETUUCCKUE 3HAHUS, TOJTYUCHHBIC B TIPOIIECCe JICK-
IIMOHHBIX 3aHATHUN, a Takke CHOPMHPOBATH MPAKTUYCCKHUE HABBIKM CAMOCTOSTEIHHOTO
aHaJIN3a 0COOEHHOCTEH JUCIIUTUINHEL.

11 IMepeyenb MHGPOPMANMOHHBIX TEXHOJOTHI, NCIOJIb3yeMbIX NMPH OCYIIECTB-
JIeHMH 00pa30BaTeJIbHOr0 IMpomecca M0 IMCHUILIMHE, BKJIKYas IepevyeHb IPo-
rPaMMHOTI0 o0ecrie4eHUs1 1 MH(POPMANHOHHBIX CHPABOYHBIX CHCTeM (IpH Heo0Xo-
JAMMOCTH)

Libreoffice,

orneparnronHas cucrema Windows

Antusupyc Kacniepckoro (i ESETNOD)

wxMaxima — nporpamma Jijist mocTpoeHus rpapukoB (cBoboaHO pactp. [10).

Avogadro - BuzyanuzaTop u peIakTop Mosekyn (cBoboaHo pacmp. [10).

ABINIT- 3T0 nporpamMmHbIil TakeT [Jis1 pacyeTa CBOMCTB XUMUYECKUX COEIUHEHUI
Ha OCHOBE Teopuu (pyHKinoHa a miotTHocTr (DFT).

12 Onucanne MaTeprabHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI 11l OCyIleCTB-
JIeHHsl 00Pa30BaTEIbHOI0 MPOoIecca MO AUCIHUTIINHE

YueOHast ayauTopusi Ui POBEIACHUS 3aHITHI JICKIIMOHHOTO TUTA U JIA0OpaTOPUH
Kadeapsl HAHOTEXHOJOTUM M WHXXCHEPHOW (PU3HMKH, OCHAICHHbIC Y4eOHOU MeOenblo:
CTOJIbI, CTYJbS JUIsl OOYYAIOIIMXCS; CTOJ, CTYJ JUIsl pernogaBateis; Jocka. JDKpaH HACTEH-
Heid 150x150, mynpaumenuitabiii npoekrop MW533. Moowunensiii [IK ACER"Aspire
5720-102G16Mi (32032). JlaboparopHast ycTtaHOBKa "PeHTreHOBCKasl JTFOMHUHECIICHIINSA" .
ITepconanbubie kommbioTepbl ITK S1155 Intel i3 (IntelRH67/i3-2130 3/40GHz/DDR 1l1-
4Gb/HDD SATA 11l 320Gb/DVD+R/RW/450Bt/xnaBuatypa, meimn/23”LCD Samsung
B2330(ZKFV)), rox Bemycka 2011, 15 mr.
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13 OcoGeHHOCTH peasu3alMu JUCHUIIMHBI JJI51 HHBAJMIAOB U JIMIl C OTPaH M-
YeHHBIMHM BO3MOKHOCTSIMM 310POBbSI

[Tpu 0O6y4ennu U1 ¢ OTpaHUYECHHBIMHA BO3MOXXHOCTSIMHU 3[TOPOBBSI YUUTHIBAIOTCS UX
WHIUBUyalIbHbIE TIcUXO(du3nueckne oco0eHHocTu. OO0yyeHne MHBAJIUAOB OCYILECTBIIS-
€TCSl TaKXke€ B COOTBETCTBHM C WMHAMBUIYAJIbHOM MpPOrpaMMOi peaOuiuTauuy MHBAIUAA
(Ipu HANTMYKM).

Jna nuy ¢ HapyweHuem ciyxa BO3MOXKHO TpeIoCTaBiIeHre yueOHON nH(pOpManuy B
BU3YaJIbHOUN (hopMe (KpaTKUi KOHCTIEKT JEKIMW;TeKCThI 3aJlaHnui, HalleyaTaHHbIC YBEIH-
YEHHBIM MIPU(PTOM), Ha AYJUTOPHBIX 3aHATHUSAX JOMYCKAETCS MPUCYTCTBUE ACCUCTEHTA, a
TaKXKECYypJIONEPEBOTYMKOB U TU(]IOCYpAOTIEpEeBOAUYUKOB. TEeKyIIMii KOHTPOJIb yclieBae-
MOCTU OCYLIECTBIIIETCS B NMUCbMEHHOM (popme: oOyuarouuiicss MUCbMEHHOOTBEYAET Ha
BONPOCHI, TUCbMEHHO BBIMOJIHIAET NMpakTuueckue 3afaanus. Jloknazn (pedepar) Takxe mMo-
XKET OBITh TMPENCTaBlIEeH B MUCBMEHHOW (popme, Tpu 3TOM TpeOOBaHUSA K COICPKAHUIO
OCTAIOTCSl TEMH K€, a TPEOOBAHMSI K KaUeCTBY M3JIOKEHUSI MaTepuana (MOHITHOCTb, Kaye-
CTBO pE€YM, B3aUMOJECHCTBHUE C ayAUTOPUEH U T. 1.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIUE
TpeOOBaHMUSI, MPEABABISIEMbIE K MUCbMEHHBIM padoTaM (KauecTBO O(OPMIIEHUS TEKCTa U
CIUCKA JINTEPATypbl, TPAMOTHOCTb, HAJIWYUE WJUTFOCTPALMOHHBIX MaTEpHAIOB U T.1I.).
[IpomexxyTouHas aTTecTalus sl JUI ¢ HAPYIICHUSIMHU CITyXa MPOBOJIUTCS B MUCbMEHHOU
(dopmMe, MpU 3TOM HUCHOJIB3YIOTCS 00IIMe Kputepuu oneHuBanud. [Ipu HeoOxoaumocTu
BpEMsI MIOATOTOBKH K OTBETY MOXKET OBITh YBEJTUYEHO.

Jna nuy ¢ napywenuem 3penus NOMYCKAETCs ayJUualbHOE MPEeA0CTaBIeHne HHPOP-
Malli¥, a TaKX€ HCIOJb30BAaHUE HA ayAUTOPHBIX 3aHATUSIX  3BYKO3aIMCHIBAIOIINX
yCTpoMCcTB (AUKTOPOHOB M T.A.). Jlomyckaercs mpuCyTCTBHE Ha 3aHATUSX aCCHUCTEHTA
(TOMOITHUKA), OKa3BIBAIOIIETO 00YYAIOIIUMCA HEOOXOIUMYIO TEXHUYECKYIO TTOMOIITh. Te-
KYIIUH KOHTPOJIb YCIIEBAEMOCTH OCYIECTBIsAeTCS B ycTHOU (opme. [lpu mpoBeneHuu
IPOMEXKYTOUHOM aTTeCTalluy JUIsl JIUL C HApyILIEHUEM 3pPEHUS TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha YCTHOE coOeceloBaHre MO BOIPOCaM.

s nuy ¢ ocpanuueHHbiMU B03MONCHOCHAMU 300P06bs, UMEIOWUX HAPYUIEHUs
ONOPHO-08U2AMENbHO20 annapama, Ha ayAUTOPHBIX 3aHIATHIX, a TAaKKe IPU NPOBEJICHUN
MPOLEIyp TEKYILIEro KOHTPOJI YCIIEBAEMOCTH U TPOMEKYTOUYHOM aTTeCTallui MOTYT OBITh
peIOCTaBIEHbl HEOOXOAMMbIE TEXHUYECKUE CPeCTBa (MEPCOHAIBHBIA KOMIIBIOTED, HO-
yTOYK WM APYrod rajpKeT); NOMYCKAeTCs MPUCYTCTBUE ACCHCTEHTA (ACCHCTEHTOB), OKa-
3BIBAIOIIETO O0YYaAIOIUMCSI HEOOXOAMMYIO TEXHUYECKYIO0 TTOMOIIb (3aHATh pabodee Me-
CTO, MEpPEeABUTaThCA MO ayIUTOPUH, NMPOUUTATh 3a/JaHue, OQOPMUTH OTBET, OOIIATHCA C
MpenoaaBaTesieM).
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14 JIucTt 10MOJITHeHN M M3MEeHeHM i, BHECEHHBIX B pa004yl0 NporpaMmmy

AU CIMITJIUHBI
Howmepa ctpannn OcHoBaHue 1y
Howmep usz- Bcero Ha- HW3MEHEHHUS U TIOJNUCH
u3Me- 3aMeHeH- AHHYJIMPOBaH- HO-
MEHEHUS CTpaHUI] | Ta JIUIIa, TPOBOIMBIIIETO M3~
HEHHBIX HBIX HBIX BEIX
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