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AHHOTANMA

Kypc "IlpakTukyM 1O KBaHTOBO-XMMHUYECKHM pacieTaM B TepMOAMHAMHUKe" NpeaycMaTphBaeT H3y4YeHHE
OCHOBHBIX IPUHIIMIIOB KBAHTOBOM XUMUM U UX NPUMEHEHUS AJIS ONIPENEJICHUS] TEPMOANHAMUYECKUX CBOUCTB
MOJIEKYJIIpHBIX cucTeM. IIpenMeTroM sBISETCS M3y4eHHE TEOPETHMUECKHMX OCHOB, METOJOB M NMPAKTHYECKOTO
IPUMEHEHHUs] KBAaHTOBO-XMMMUYECKUX pacdyeToB JMJIs aHalIW3a TEPMOAMHAMHUYECKHUX CBOMCTB MOJIEKYd U
XUMHUYECKHUX MTPOLIECCOB.

1. leau u 3apauu

Meap AUCUMNIMHBI

- OCBOCHHE METOJOB KBAHTOBOM XHMMHU JJIs BBIYMCIICHHUS W aHAJINU3a TCPMOAUHAMUYCCKUX CBOICTB
MOJICKYJIFIPDHBIX  CUCTEM, MOACIHMPOBAHUA XUMHUYCCKHUX peaKLII/Iﬁ U OLCHKHU SHCPIreTUYCCKUX
napamMeTpoB C UCIIOJIL30BAHUEM COBPEMCHHBIX BbIYMUCIMTEIIbHBIX ITOAXO00B.

3agauu AUCHUILIHHBI

- MU3YUCHHC TCOPCTUYCCKUX OCHOB KBAaHTOBOM XHMHH H TCPMOJUHAMUKHN JIsI TIOHUMAHUA
MOJICKYJIAAPHBIX ITPOLCCCOB U UX SHCPTCTUUCCKUX XAPAKTCPUCTUK.

- OBJIAACHUC NPAKTUYCCKUMHU HABBIKAMU HCIIOJb30BaHHA COBPCMCHHLBIX IIPOTrpaMMHBIX CPCACTB JJIA
KBAaHTOBO-XUMHWYECKOI'O MOACIMPOBAHUA U pacu€Ta TCPMOJUHAMUYICCKUX ITapaMETPOB.

- BBIpa6OTKa HaBBIKOB MNPHUMCHCHUSA KBAHTOBO-XMMUYCCKUX MCETOHOB [JId aHajIn3a XHUMHUYCCKUX
peaKHHfI, IMPOTrHO3UPOBAHUS BJIUSAHUA BHCIIHUX yc.]'IOBHfI Ha TCPMOANHAMHUYCCKHC CBOICTBA CUCTEM

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
. |mocrtaBieHHOW  TpPOOJIEMHOM  cHUTyalud Ha  OCHOBE
YK-1 CriocoOeH 0CyIIeCTBIATh KpUTHIECKUAN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
YK-1.3 PazpabarsiBaeT CTpaTEeruIo JOCTHKEHUS

CHUCTCMHOI'O Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio NeicTBui IOCTABJICHHOM I1CJIM KaK IIOCJICAOBATCIIBHOCTh IIIAros,

npeaBuasa pe3yyibTaT KaKAOTO0 K3 HHUX W OLCHUBAA HUX

BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENIBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOM
JeSITeIbHOCTU

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, TOy4aTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

JCATCIIBHOCTU

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

ATTATTIIA TITINTINADATITIT TAATT TTAT,AATAMMTT TITATITATTA TITIT TV

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB
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MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IK-3.1

00opyI0BaHUS
MIPUKJIAJAHBIX TPOTPAMM)

[TonumaeT npUHIUIBI PAaOOTHI  HCIIOIB3YEMOTO

(CHGLII/IaJ'II/ISI/IpOBaHHBIX

IIaKCTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HAThb:

YMETb:

- OCHOBHBIC NPHUHIUIILI KBaHTOBOM XUMHH, BKIIOYasd MCTOAbI pacycTa MOJ'IGKy.]'I?IpHOﬁ CTPYKTYPHI,

SHEPI'UU U CBOUCTB;

- MCTOABI BBIYUCIICHUA TCPMOANHAMHUYCCKHUX IMApaMCTPOB, TAKUX KaK SHTAJIBIIUA, SHTPOIIUSA U SHCPIrUsd

I'n606ca, Ha 0OCHOBE KBAHTOBO-XMMHYECKUX JAHHBIX;

- MIPUHIUIBI CTATUCTHYECKON TEPMOAVMHAMUMKHN M HX CBSI3b C KBAHTOBO-XMMHYECKUMH pacueTaMM It
[IPOTHO3UPOBAHMS CBOMCTB MOJIEKYJI U XUMUYECKHUX PEAKLIUIA.

- INPOBOAUTHL KBAHTOBO-XMMUUYCCKUC PACUHCTHI

KOMILJIEKCOB M HHTEPIIPETUPOBATH MOJyUYEHHBIE PE3YIbTATHI,
- paccuMThIBaTb TEPMOJMHAMUYECKHE IapaMeTpbl MOJEKYJ]l M XHUMHUYECKHX pEakLHd, BKIHOUas

CBO60}IHYIO OHCPIUur0, SHTAJIBIINIO U SHTPOIUIO, C YYCTOM BJIMAHUSA BHCIITHUX (baKTOpOB;
- IIPUMCHATDH BBIYMCIIMTCIILHBIC MCTObI

IS

MOJCIIMPOBAHUA

MPOTrHO3UPOBAHUA YCTOﬁqHBOCTH MOJICKYJI U OLICHKHU paBHOBeCI/Iﬁ peaKuHﬁ.

BJIAJIETh:

XUMHYCCKUX

C HCIIOJIb30BAHHUEM COBPEMCHHLIX MPOrpaMMHBIX

IPOLIECCOB,

- HaBbIKaMH pa60TbI C KBAHTOBO-XMUMHWYCCKHMU IMPOTPAMMHBIMU KOMIUICKCAMU JIA MOACIUPOBAHUA

MOJICKYJI U aHaJIn3a Ux CBOﬁCTB;

- TEXHUKaMM pacdera U UHTEpIpEeTalui TEPMOIMHAMUUECKUX XapaKTEPUCTUK MOJIEKYJIIPHBIX CUCTEM

U XUMHUYCCKHUX NPOLCCCOB,

- METOAaMH IPOTHO3HUPOBAHUA W aHAJIN3a XUMHUYCCKUX peaKuHﬁ Ha OCHOBC KBAaHTOBO-XHUMHYCCKUX
AAaHHBIX U TCPMOAUHAMHUYCCKUX BaKOHOMepHOCTeﬁ.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
BBenenne B KBaHTOBYKD  XHUMHIO.
1 OCHOBHHS KOHIICTIIIUK,  TOCTYJATh ) 4
KBaHTOBOM MEXaHUKU U WX NPHUMEHCHHE
B XMIMUH.
[IporpammHbie cpencTsa JUISL
) KBaHTOBO-XUMUYECKHUX pacueToB. O030p ) 4
u pabora c IIO (Gaussian, ORCA,
GAMESS u np.).




MonekynsipHele OpOMTaTM U TEOPUH
cea3u. Teopus Xaprpu-Poka, MeTOxd
MOJIEKYJISIPHBIX opbOuranei (MO),
OCHOBHBIC TIPUOIKEHUS

Mertombt KBaHTOBO-XUMHYECKHX
pacyeTos. Teopust (dbyHKIIMOHATIA
wiotHoctd (DFT), moct-HF wmeronst,
BBIOOp 0a3MCHBIX HAOOPOB.

DJeKTpOHHBIE CBOWMCTBA MOJeKyll. Pacuer
5 SHEPruW, JAWIOIBHOTO MOMEHTa H
HOJISIPU3YEMOCTH

B3aumoneicTBue MOJIEKYNI C BHEIIHUMHU
6 nojasiMu. BriusiHue snexTpuueckux H
MarHUTHBIX MTOJIEH HA MOJIEKYJIbI

OCHOBBI TEPMOJMHAMUKU MOJICKYJISIPHBIX
7 CHCTeM. DHEPrusi, SHTPOIHS, SHTAIIBIIHS,
CBOOO/THASI SHEPTHSI

Craructuueckas TEPMOANHAMHUKA.
Pacnpenenenue bonbpumana,
MOJIEKYJIIPHOE ONMCaHue
MaKpOCKOIIUYECKUX CBOMCTB

Pacuersl TepMOIMHAMUYECKUX CBOWCTB.
9 TentoBeie €MKOCTH, KOHCTAHTBI
paBHOBecHs, (Pa30BbIC MEPEXOIBI

MogennpoBaHue XMUMHUYECKHX PEaKIHil.
Brruncnenne sHepreTndyeckux 0apbepos,
HCCIEI0OBaHUE PEaKIMOHHBIX
MEXaHU3MOB

10

BnusiHue pactBopuTenss Ha peakLuu.
11 MogennpoBaHue Cpelpl U €€ BIUSHUE HA
TEPMOJIMHAMUYECKUE [IapaMETPHI.

Ananms BUOPALIMOHHBIX u
BpallaTeIbHbIX CIIEKTPOB. Pacuer
KoJieOaTeNbHBIX YacTOT M HUX CBS3b C
TEPMOJIMHAMUYECKUMU BEIMUUHAMU

12

TepmoauHamuka KaTaJIUTUYECKUX
13 |mpoueccos. MonenupoBanue
KaTaJM3aTOpPOB U PEAKLUI Ha UX OCHOBE

KommeroTeproe MOJEJINPOBAHHE
MHOTOKOMIIOHEHTHBIX cHucTeM. OCHOBBI
MOJEJIMPOBAHUSI CHUCTEM C HECKOJIBKHMU
14 |monekynamu, BKJTIOYAs
MEXMOJICKYJSIPHBIE B3aUMOICHCTBUA U
UX BIUSHUE Ha TEPMOJUHAMUYECKUE
CBOICTBA.

WnTepnperanus U BU3YyaJIU3aLUsL
PE3YIBTAaTOB pacueToB. AHAIU3 JaHHBIX,
MOCTPOCHNE IHEPreTHYeCcKUX mpoduiiei,
BH3yalu3alus opouTaien

15

Wtoro wacos

30 60

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)




1. BBenenue B KBAaHTOBYIO XWMHUIO. OCHOBHBIE KOHIECTIIHUH, MOCTYJIAaThbl KBAaHTOBOM MEXaHMKH U HX
MNPUMCHCHUC B XUMUH.

BBenenne B kKBaHTOBYIO XWMUIO. OCHOBHBIE IMOCTYJIAThl KBAHTOBOH MEXaHHKH U WX 3HAYCHHE JUIS
ONMCaHHs MHKpOCKONMYecKux cucreM. YpaBHeHue [lpénunrepa. IloctanoBka 3amaum,
aHAIMTHYECKHE W YHUCIIEHHBIE METONbI perieHus. [Ipumepsl NprMeHEHNs KBAaHTOBOM MEXaHHKH B
XMMHMHU: 4aCTHULIA B ALIMKE, TApMOHUYECKUN OCLIUIIIATOP, aTOM BOLOPOJA.

2. [IporpaMMHBIE cpeicTBa I KBAHTOBO-XUMHUYECKHX pacueToB. O030p u padora c I10 (Gaussian,
ORCA, GAMESS u np.).

[Iporpammuble cpencTBa Ui KBAaHTOBO-XMMHUYECKMX pacueroB. Kparkuii 0030p BO3MOMXKHOCTEH
MPOrpaMMHBIX MMAKETOB JUIsl KBAaHTOBO-xuMHUYecKkuX pacueToB (Gaussian, ORCA, GAMESS, Psi4).
[Iponecc ycTaHOBKM W HAaCTPOWKHM NPOTPAMMHOTO OOecreueHHs] JUIsl BBIIOJIHEHHUS PacueTOB.
[MoaroroBka BXOAHBIX (aiJIOB: CHHTaKCHC, CTPYKTypa, KIIOYeBble MmapaMmeTpsl. [locTpoeHue
MOJIEKYJIAPHBIX TEOMETPHUI 1 peABAPUTEIbHASI ONTUMHU3ALUS CTPYKTYPBI.

3. Monekynsipable opbutanu u Teopuu cBsizu. Teopusi Xaprpu-Poka, METOA MOJNEKYISIPHBIX
opouraseii (MO), oCHOBHBIE TPUOINKESHUS

MorekynsipHble OopOUTaIM M TEOpHH CBs3U. [IOHATHE MONEKY/ISPHBIX OpOWTaiel: CUrma-, - H
nenbra-opoutanmu. OcHoBbI Teopun XapTpu-Doka: NPHOTIKEHHE OJHOYICKTPOHHBIX (QYHKIIHH.
Merton MomnekysipHbix opoutaneir (MO): nuHelHas komOuMHaIuUs aTtoMHbBIX opOutanei (JIKAO).
[Mpumenenne meroga MO ais aHaM3a XUMHYECKHUX CBSA3EH B MIPOCTHIX MOJICKYJIaX.

4. Metonpl KBaHTOBO-XMMHUYeCKUX pacueToB. Teopust ¢ynkumonana muotHoctu (DFT), moct-HF
METO/IbI, BEIOOp 0a3MCHBIX HAOOPOB.

MeTonpl KBAaHTOBO-XMMUYECKUX pacueToB. Teopus QyHkiuoHana miuotHoctd (DFT): mpuHIMIE,
¢ynkunonansl, oonactu npumenenus. [loct-HF meronsr (MP2, CCSD, MCSCF): ux npeumMyiectsa
u orpaHnueHus. BpiOop Oa3ucHbIX HaOOpPOB: MHHHMAJbHBIC, PACIIMPEHHbIC, MOJIAPU3YyEMBbIE H
muddysnsie 6azucel. KoMOMHMpOBaHHOE HWCHONB30BAaHUE PA3IUYHBIX METOAOB JUIsl MOBBIIICHUS
TOYHOCTHU PacyeTOB.

5. DnexkTpoHHBIE CBOWCTBA MOJIEKy1. Pacuer 3Hepruu, JUIoJIbHOIO MOMEHTA U IOJISIPU3YyEMOCTH

OnexkTpoHHble cBOHCTBA MoJieKyl. OmnpeneneHnue SHEprul OCHOBHOIO COCTOSIHUSL MOJIeKyiIbl. Pacuer
Y MHTEpHpPETAalHs AUMNOIBHOIO MOMEHTa MOJIEKYN. [lonspu3yeMoCTh: TEOpEeTHYEeCKHE MOAXOABI K
pacueTy M €€ INPaKTUYECKOe 3HaueHue. AHaIU3 3JIEKTPOHHBIX CBONCTB Ha OCHOBE IIOJIyYEHHBIX
pe3yabTaToB.

6. B3aPIMOI[GI>iCTBPIe MOJICKYJI ¢ BHCIIHUMMU IIOJIAMH. Bausane QJICKTPUYCCKUX U MAarHUTHBIX IoJIeH
Ha MOJICKYJIbI

B3aumogneiictBue MONEKYJ C BHEIIHMMHU MNOJISAMUA. V3MEHEHHE SHEPreTUYECKOTO COCTOSHUSA
MOJIEKYJbI MOJ ACUCTBUEM AIICKTPUYECKOrO TMOjs. BiausHUEe MarHUTHBIX MOJEH HAa MOJIEKYISIPHbBIC
opOHTa M M DIEKTPOHHYIO CTPYKTYpy. MojenupoBaHue B3aWMOJEHCTBUS MOJEKYN C TOJSIMH JIs
MOHUMAaHHUSI UX MOBEJICHUS B CIIOKHBIX Cpellax.

7. OCHOBBI TEPMOIMHAMHMKH MOJIEKYJSIPHBIX CHCTEM. DHEPIus, SHTPOIUS, SHTAIbINS, CBOOOAHAS
SHEprus

OCHOBBI TEpMOAMHAMHUKU MOJIEKYJISIPHBIX CHCTeM. KBAaHTOBO-XMMHYECKHMI pacueT BHYTpPEHHEH
9Hepruu Mosekyi. OmpeneseHue SHTPONUU U €€ CBA3b ¢ MUKPOCKOIIMYECKUM OIMCAaHUEM MOJIEKYII.
DOHTanbnus ¥ CBOOOIHAS SHEPTHUS: CIIOCOOBI pacueTa U UX MHTEPIIPETaLusI.

8. Craructuyeckas TCpMOJHAMUKA. Pacnpe/:[eneHI/Ie BOJ'IBLIMaHa, MOJICKYJIAPHOC OIMMCAaHUC
MAaKpOCKOITUYICCKUX CBOICTB



Craructuueckas TepmoarHamuka. @opmyna pacnpenesneHuss bonbliMaHa U ee UCIONIb30BaHUE IS
OTNMCAHUSI MOJEKYJSIpHbIX cucteM. OIpeaesieHue OCHOBHBIX MaKpOCKOIMYECKHX CBOWCTB dYepes
pacnpezieseHue 0 SHEPreTU4ecKUM cOCTOsSHUAM. [IpuMeHeHue cTaTUCTUYeCcKOH TepMOIMHAMHMKHU
JUIs aHaJIM3a TIOBEACHUS MOJIEKYJI IPU Pa3IUYHbIX TeMIIEpaTypax.

9. PacdeTsl TepMOAMHAMHYECKUX CBOWCTB. TeIIOBBIE €MKOCTH, KOHCTAHTHI paBHOBeCHS, (pa3oBbIe
repexobl

Pacuernt TCPMOANMHAMUYICCKUX CBOMCTB. PacdeT TemnoBEIX eMKOCTEi MOJICKYIT 1 UX TeMHepaTypHOfI
3aBUCUMOCTHU. BhIunciieHne KOHCTaHT paBHOBECUA XUMHNYCCKUX peaKuHﬁ C YYCTOM SHCPIeTUYCCKUX
JaHHBIX. MOILCJ'II/IpOBaHI/Ie (1)330BBIX Nnepexoa0B HAa MOJICKYJIAPHOMYPOBHC.

10. MO,Z[CJ'IPIpOBaHI/Ie XUMHYCCKUX peaKHHfI. Brruncnenne OHCPICTUYCCKUX 6apbep0B, HUCCIICAOBAHHUC
PCAKIMOHHBIX MEXaHU3MOB

MogennpoBaHue XHMHUYECKHX peakuuid. MccnenoBaHue NEPEXONHBIX COCTOSHMM XHMHUYECKHX
peakiuii. OmnpeneneHue aKTUBAIMOHHBIX OaphbepoB pEaklui M HMX 3aBUCUMOCTH OT YCIOBHI.
[locTpoenue suepreTUecKux nNpoduiei peakuii 1 ©X HHTEPIPETALHS.

11. BnusgxHue pactBopuTeNd Ha peakuuu. MoaenupoBaHue cpeapl MW €€ BIMSHHE Ha
TEPMOJIMHAMUYECKUE 1apaMETPHI.

Bnusiaue pactBoputens Ha peakuuu. Mcnons3zoBanue mozaeneit pacrsopureneit (PCM, COSMO) nnst
yudeTa cpensl. PacueT M3MeHEeHui SHepruy peakiuii B pa3IndHbIX pacTBOpuTesaX. OLeHKa BIUSHUS
pacTBOpUTENs HAa aKTUBALMOHHBIE Oaphephbl U TEPMOAMHAMUYECKHE MTapaMeTphI.

12. Anamus BI/I6paI_II/IOHHI>IX 1 BpalllaTCJIbHBIX CIICKTPOB. PacueT xone0arenbHbBIX YaCTOT U X CBS3h C
TEPMOJUHAMUNYCCKUMHA BEJIMUNHAMHA

Ananmus BI/I6paI_II/IOHHBIX " BpallaTCIIbHbIX CIICKTPOB. PacueT xone0arenbHBIX 4acTOT MOJICKYIT U UX
CBA3b C OKCIICPUMCHTAJIbHBIMU CIICKTPaMU. Onpez[eneHHe OCHOBHBIX BI/I6paHI/IOHHLIX MOO U HX
XapaKTCPUCTHUK. HpI/IMeHCHI/Ie aHaJIn3a CICKTPOB I OUCHKU TCPMOANHAMUWYCCKUX IMMapaMETPOB.

13. TepMOILI/IHaMI/IKa KaTaJIMTUYICCKUX MPOICCCOB. MO):[GJ'II/IpOBaHI/Ie KaTaJin3aTopoB U peaKI_[I/Iﬁ Ha ux
OCHOBC

TepMOZ[I/IHaMI/IKa KaTAJIMTUYCCKUX IIPOILECCOB. MOIICJII/IPOBaHI/Ie KaTaJIUTHYCCKUX IHMKJIIOB M HX
OHCPICTUUCCKUX XAPAKTCPUCTHUK. OLIGHKa BJIMAHUSA KaTaJIU3aTOpa HAa AKTHBALIMOHHBIC 6apbepbl n
CKOpPOCTb pC€aKIUu. HpI/IMeHEHI/Ie TCPMOIUHAMUYCCKUX NAHHBIXJIA ONITUMH3AIMN KaTaAJIUTHYCCKUX
MMpoLECCCOB.

14. KoMmpioTepHOE MOJIETUPOBAHHUE MHOTOKOMIIOHEHTHBIX crcTeM. OCHOBBI MOJIETHPOBAHUS CHCTEM
C HECKOJbKMMH MOJIEKYJIaMH, BKIIOYas MEXMOJICKYJSPHbIE B3aUMOACWUCTBUS M UX BIUSHHUE Ha
TEPMOJIMHAMUYECKUE CBOMCTBA.

KommpioTepHoe  MonmenupoBaHHE MHOTOKOMIIOHEHTHBIX cucTeM. (OCHOBBI  MOIECIMPOBAHUS
MEKMOJIEKYJSIPHBIX B3auMojaecTBui. lccienoBaHue B3aWMOAECHCTBUS HECKOJIBKUX MOJIEKYJI B
OJHOW cucTeme. BnusiHre MEXMOIEKYIIPHBIX CHIT HAa TEPMOJMHAMUYECKUE CBOWCTBA CUCTEM.

15. WHTepnperanuss W BU3yalu3alds pe3ylbTaTOB pAacdyeToB. AHaJIHM3 JaHHBIX, HOCTPOCHUE
JHEpPreTUIecKuX NpoQuiieii, BU3yanu3anus opouTanei

WHrepnperanysi ¥ BU3yalU3anus pe3y/bTaToOB pacyeToB. AHaJIM3 JTaHHBIX KBAHTOBO-XMMHYECKHX
pacyeToB: DJHEPruH, TreoMeTpuH, opoOutaneil. [locTpoeHne »dHepreTHdyeckux mnpopuieit u
BU3YaJIM3aLisi MOJICKYJISIPHBIX CTPYKTYp. [IpuMeHeHne nporpamm Juisi BU3yaiu3aluu opOuTaneil u
uHTepnperanun pe3ynsraros (GaussView, Avogadro).



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonrmoe obopynoBaHue 1Jist JIeKUUN: yueOHast ayAuTOpHsl, OCHAILICHHAS KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

ObecrieueHue caMOCTOSTENBHON pabOTHL: JOCTYM B ceTh MIHTEpHET, A0CTYI K PEKOMEHIOBaHHON
JuTeparype.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
Jluteparypa Bolaercs Ha 6a30BoOH Kadenpe:

1. B. I. Hupenscon KBanToBas xumusi. MoJeKyibl, MOJIEKYJISIPHBIC CUCTEMBI M TBEpIbIE TeTa | yueOHoe
nocobue — Mockaa: Jlabopatopus 3nanmii. 2017. — 522 c.

2. 1. T. Kanunan, Y. I. MexmonexymsipHble B3auMonencTBra. OPusndeckas HHTEpIpeTaIus,
KOMITBIOTEPHBIC PAcUeThl U MOAEIbHBIE MOTEHIUAIIBI: yueOHOoe ocobue —Mocksa: Jlaboparopust
3HaHuil. 2017. - 397 c.

3. B. U. bapanoBckuiit KBanToBast MexaHuKa ¥ KBAHTOBasI XUMHUS: Y4eOHOE TTOCOOUE st

ctyn. By3oB — M.: Akagemus. 2008. — 382 c.

JlononHuTeNbHAS TUTEPATypa
Jluteparypa Bolaercst Ha 6a30BoOH Kadenpe:

1. I'pubos, JI. A. KBanTtoBas xumusi: Yueouuk / JI.A Tpubos, C.I1. MymtakoBa. — M.
«l"appapuxmu», 1999. -390 c.

2. EpmaxkoB, A. W. KBantoBasi MexaHuka M KBaHTOBasi XUMUs: YueOHOe mocobue Juist By30B / A. U.
EpmaxkoB. — Mockaa : FOpaiit, 2010. — 555 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OTHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare n3ydeHus: AUCHMIUIMHBI CTYJCHT JOJDKEH 3HATh OCHOBHBIC ONPEICIICHHS THCIUILIHHEL,
yMeThb HPUMEHATH IOJTYYEHHbIE 3HAHWSA YMEThb IPHUMEHSATh IOJYYCHHBIC 3HAHHUS ISl PEIICHUS
pa3IMYHBIX 3a/1a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:

— MMOCEICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YYE€OHBIM IJIAHOM MO JUCIHUIUIAHE,



— BEJICHUS KOHCIICKTa 3aHATHH;

— BBINOJIHEHHE 3aJaHUIl NMPAKTHYECKUX CEMHHAPOB M CAMOCTOATENBHYIO OOpabOTKYy MHOIy4eHHBIX
pE3yIABTATOB;

— aKTUBHOM CaMOCTOSITENTLHOW paOOTHI CTY/ICHTA.

CamocrosTenbHas paboTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYECHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEPUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: M.A. Masb1ies, kauz. (pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON MpeMETHON 00JIaCTH

HAyyHOM 3ajadye ©  HWHTEPIPETHPOBATh  IOITYyYCHHBIC
pe3ybTaThl
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

[IK-3.1 IloHnumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare nzydenust quctMIinHebl «lIpakTukyM 10 KBaHTOBO-XMMHUYECKUM pacueTaM B TEPMOAWHAMHKE»

00yJarouics JTOIDKEH:

3HAThb:

- OCHOBHBIC NPHUHIUIILI KBaHTOBOM XUMHH, BKIIOYasd MCTOAbI pacycTa MOJ'IGKy.]'IinHOﬁ CTPYKTYPHI,

SHEPI'UU U CBOUCTB;

- METOJbI BBIYMCIICHUSI TEPMOJUHAMUYCCKUX NTAPAMETPOB, TAKUX KaK YHTAIBIHS, SHTPOIHS U SHEPTUs
I'n606ca, Ha 0OCHOBE KBAHTOBO-XUMHYECKUX JAHHBIX;

- MIPUHLHUIBI CTATUCTHYECKON TEPMOAWHAMHUKHU U UX CBSI3b C KBAHTOBO-XHMHYECKHUMH pacueTaMu st
[IPOTHO3UPOBAHMS CBOMCTB MOJIEKYJI MU XUMUYECKHUX PEAKLIUIA.

yMeThb:

- INPOBOAUTHL KBAHTOBO-XMMUUYCCKUC PACUHCTHI

C HCIIOJIb30BAHHUEM COBPEMCHHLIX MPOrpaMMHBIX

KOMILJIEKCOB M HHTEPIIPETUPOBATH MOJyUYEHHBIE PE3YIbTATHI,
- paccuuThIBaTb TEPMOJMHAMUYECKHE IapaMeTpbl MOJEKYJ]l M XHUMHUYECKHX pEakLHd, BKIHOUas
CBOOOJHYIO YHEPTHUIO, SHTAJIBIINIO U SHTPOITUIO, C YUETOM BIUSHUS BHEITHUX (aKTOPOB;

- IPUMCHSATDH BBIYMCIIMTCIILHBIC

METOBI

JUIA MOJCIIMPOBAHUA XUMHUYCCKUX IIpo1eccoB,

MPOTrHO3UPOBAHUA YCTOI\/IILII/IBOCTI/I MOJICKYJI U OLICHKHU paBHOBGCI/Iﬁ peaKuHﬁ.




BJIAA€Th:

- HaBbIKaMH pa6OTBI C KBAHTOBO-XMMHUUYCCKUMU IMPOTrPpaMMHBIMU KOMIUICKCAMU UJII MOACIIUPOBAHUA
MOJICKYJI 1 aHaJIn3a UuXx CBOI>'ICTB;

- TCXHUKAMH pacdy€Ta U UHTCPIIPCTALIUN TCPMOIUHAMUYICCKUX XAPAKTCPUCTUK MOJICKYJIIAPHBIX CUCTCM
U XUMHUYCCKUX MTPOLECCCOB,

- MCTOAAMU IIPOTHO3HUPOBAHUA W aHAJIM3a XUMUUCCKUX peaKLII/Iﬁ Ha OCHOBC KBAHTOBO-XMMHUYCCKHUX
AaHHBIX U TCPMOAUHAMUYCCKUX SaKOHOMCpHOCTeﬁ.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO
B Havase ka)x10ro 3aHATHS HPOBOIUTCSA KPATKUH ONPOC 10 TeME NPEAbIIYIIEro 3aHATHS.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. OcHOBHBIE MOCTYJaThl KBAHTOBOM MEXaHWKHM M HX 3HAYCHHUE IS OMHUCAHUS MHUKPOCKOIMYECKHUX
cucreM. YpaBHenue Ipénunrepa. Hactuua B siuke, rTapMOHUYECKUI OCUUILIATOP, aTOM BOLOPOAA.

2. TloHaTue MOJEKYJSIPHBIX OpOUTANCH: CUrMa-, K- U AeIbTa-OpOnuTaIH.

3. Teopust Xaprpu-Doxka. [IpubnmkeHre 0fHOITEKTPOHHBIX QYHKITHIA.

4. Meroa Moneky sIpHbeIX opouTaneit (MO). JInneiinas komOuHanus atoMHbIX opoutaneii (JIKAO).
5. Teopust pynknmonana miornoctu (DFT). O6nactu mpuMeHeHMsI.

6. IToct-HF meronst (MP2, CCSD, MCSCEF). Ilpenmy1iecTBa 1 orpaHU4EHHUS.

7. Bwi6op 6azucHBIX HA0OPOB. MHUHMMAIBHBIE, PACIIMPEHHBIE, TIOsprU3yeMble U auddy3Hbie 6a3uchl.
8. Pacuer u nHTEpHpeTays JUIOILHOIO MOMEHTA MOJIEKYII.

9

B3aumopneiictBue MOJIEKYd € BHEIUHAMM IOJSIMU. VI3MEHEHHE HSHEPreTHYECKOIO COCTOSHHS
MOJIEKYJIbI O IEUCTBUEM BIEKTPUUYECKOTO MOJIS.

10. BinsiHue MarHUTHBIX MOJIEH Ha MOJIEKYJIAPHBIEC OPOUTANIN U SIEKTPOHHYIO CTPYKTYPY.

11. KBaHTOBO-XMMHUYECKHUI pacueT BHYTPEHHEN dHEPTUU MoJeKyll. OnpeneneHre 3HTPOIIUHU U €€ CBSI3b
C MUKPOCKOIIMYECKHUM OIIUCAHUEM MOJIEKYII.

12. ®opmyia pacupezeneHys bonbliMaHa U €€ UCIIOIb30BAHUE JJIs1 OLIMCAHUS MOJIEKYJIIPHBIX CUCTEM.
13. PacueT TemaoBBIX €MKOCTEH MOJEKYNT U UX TEMIEPaTypHOU 3aBHCHUMOCTU. BhIuncieHne KOHCTaHT
PaBHOBECHS XUMHUYECKUX PEAKLIUN C YUETOM JHEPreTHUECKUX JaHHBIX.

14. HccnenoBaHue MepexXONHBIX COCTOSHUN XUMHUYECKHX peakuuil. OmnpenerneHue aKTUBALMOHHBIX
0apbepoB peakiuii U UX 3aBUCUMOCTH OT YCJIOBUH.

15. Bausinue pactBoputelnsi Ha peakiun. Vcnons3zoBanue mojeneii pactsopureneit (PCM, COSMO)
JUISl y4eTa Cpenpl.

16. Ananu3 BUOPallMOHHBIX U BpalaTelIbHBIX CIIEKTPOB. PacueT konedarenbHbIX YaCTOT MOJIEKYI U UX
CBSI3b C OKCIICPUMEHTAJIbHBIMU CIIEKTPaMH.

17. MoaenupoBaHU€e KaTaIMTUUECKUX LIUKIIOB U UX YHEPTETUUECKUX XapaKTEPUCTHK.

18. MUccnemoBanume B3aMMOACHCTBUS HECKOJbKHMX MOJEKYlI B OIHOM cucteme. BrusHue
MEXMOJIEKYISIPHBIX CHJI HA TEPMOAMHAMHYECKHE CBOMCTBA CUCTEM.

19. UHTepriperalivs U BU3yalH3alusl pe3ylIbTaToOB pacyeToB. AHAJIM3 JaHHBIX KBAHTOBO-XUMHUYECKUX
pacyeToB: SHEPrHH, TEOMETPUH, OpOUTANIEH.

Kpurepun onennBanus

Onenka ommmuao 10 OammoB — BBICTABISIETCS  CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PELICHUH.



Ouenka omm4yHO 9 OammoB — BBICTABISAETCS  CTY[ACHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, [IOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEeHUH, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopoo 7 6aJijIoB — BBICTABISACTCS CTYACHTY, €CJIM OH TBEPAO 3HACT MaTepuall, FpaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIIBTATHI.

Ouenka xopomo 6 6aJIoB — BBICTABIISETCS CTYIACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IPaMOTHO H T10
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka Xopouo 5 6aJijIoB — BBICTABIIACTCS CTYACHTY, €CJIH OH B OCHOBHOM 3HAET MaTepuall, IpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PEILICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBJIETBOPHTENHEHO 4 Oaina — BBICTABISECTCS CTYACHTY, MOKa3aBIIEMYy (QparMeHTapHBIN,
Pa3pO3HEHHBI XapaKTep 3HAHWM HEIOCTaTOYHO MpaBHIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSTUH
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHON IpPOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka YIOBJIETBOPHUTENHEHO 3 Oaia — BBICTABISETCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIH,
pPa3po3HEHHBIH XapakTep 3HAHWY JOMYCKAIoNeMy OMHMOKA B (HOPMYITHPOBKAaX 0a30BBIX MOHSLTHH
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuana, ciabo
BJI3JICET OCHOBHBIMH pa3zieiiaMH yueOHOH porpaMMbl, HEOOXOAUMBIMH IS JAJIbHEHIEro 00y4YeHUs 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HEyIOBJIETBOPUTENILHO 2 Oaiia — BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIeH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHMOKH B
(hopMyIIMPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEyIOBJIETBOPUTENbHO | Gamn — BBICTABISAETCS CTYIACHTY, KOTOPBIi HE 3HAeT OCHOBHOTO
cozep)kaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUI JUCHUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHMS TUIOBBIX MPAKTHYECKUX
3a/ad.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[IpomexxyTouHast arrecrauus npoBogutcs B (opme ycrHoro auddepenurpoBanHoro 3audera. [lpu
MPOBEJCHNH YCTHOTO IU(epeHInpOBaHHOrO 3aueTa oOydaroniemycs npenocrasigercs 30 MUHYT Ha
noAaroroBky. Onpoc o0yyaromerocsi He JOJKEH MPEBBIIIAaTh OAHOTO Yaca.



