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Busuposanue PII/I nJs ncnojiHeHus1 B 04epeTHOM y4eOHOM roay

IIpencenarens MK
20 1.

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u oxoopeHa /i ucronHenus B 2022-2023 yue6HOM roay Ha
3aceqaHuu Kabeapsl GU3HIecKONd XUMHUH.

IIpoTokom ot 20 . Ne
3aB. kadeapoii

Buzuposanue PIIJI nJisi MCIIOJIHEHHMSI B OUepPeHOM Y4eOHOM roay

IIpencenatens MK
20 1.

Paboyas mporpamMma nepecMoTpeHa, 00CykKaeHa U 000peHa s
ucrnonaenus B 20 -20  vaeOHOM ronv Ha 3acenaHuu Kademnpbl

[Ipotokon o 20 . Ne
3aB. kadeapoit

Buzuposanue PIIJI nJ1s1 MCIOJIHEHMS B 0YepPeIHOM y4eOHOM roay

Ipencenatens MK
20 T.

Pabouas mporpamMma repecMoTpeHa, 00CyKIeHa 1 000peHa s
ucnoynHenus B 20 -20  vyeOGHOM romv Ha 3acenaHuu Kabenansl

IIpotokomor 20 1. Ne
3aB. kadeapoit

Busuposanue PII/I nJs ncnojiHeHus1 B o4epetHOM y4eOHOM roay

IIpencenarens MK
20 T.

Pabouas mporpamMmmMa nepecMoTpeHa, 00CyXIeHa U 0J00peHa Jis
ucnonaenus B 20 -20  vueOHOM ronv Ha 3acenaHuu Kadbempbl

ITporokom ot 20 1. Ne
3aB. kadeapoit



1. MecTo u meau AucMIUIMHBI B cTpykType OITOIT

JucuumnnuHa «BpraucnuTenbHble METOABI B XUMHUW» OTHOCUTCA K 0a3oBoil wactu bioka 1
OIIOIl no Hampasnenuto noarotoBku 04.05.01 «DynpameHTanbHas W NPUKIAAHAS XUMUS)
(b1.0.02.06.), sBasieTcss 00s13aTEIBLHON MJII OCBOCHHS CTYJACHTaAaMU OYHOU (opMbl OOy4YeHHS Ha
BTOPOM roay B 4 cemecTtpe.

Jljis ocBOEGHUS JUCIHUIUIMHBI CTYIACHTBI UCIIOJIb3YIOT 3HAHUS, YMEHUS U BUJIbI ACSITEIbHOCTH,
copMHpOBaHHBIE B Tpolecce H3ydeHUs aucuuiuiiH «Heopranuueckas xumusy», «Dusnxay,
«MaremaTtuka», «AHanutuyeckas xumus», «MHpopmarukay. JucuurmHa «BelunuCIUTENbHBIC
METOJIbl B XMMHUU» SIBJISETCSI OCHOBOM I M3y4eHHUs TaKMX oOyiacTell 3HaHMS Kak (usnueckas
XMMHUSI, OpTraHUYECKass XWUMHS, BBICOKOMOJCKYISIPHbIE COCIMHEHHUS, OCHOBBI XHUMHUYECKOU
TEXHOJIOTUH.

2. Ilnanupyemble pe3yJibTAThl O00y4YeHHMs] 10 [HCIHHUILIHHE, COOTHECEHHbIEe ¢
IUVIAHUPYEMBIMHU Pe3yJbTAaTAMH OCBOEHHs 00pa30BaTe/ILHOI MPOrpaMMbl (KOMIIETEHIITUAMH H
WHAUKATOPAMU JOCTHKEHUSI KOMIIeTEeHIIM)

Iianupyemble pe3yJibTaThl 00y4eHHsI 10 THCHUTIIHHE HaumeHnoBanue
®opMupyemble (MOyJ110), B COOTBETCTBHH ¢ MHHIUKATOPOM JOCTHIKEHHS OLIEHOYHOI'0
KOMIIeTeHINH (KO, | KOMIeTeHIUH cpeacTsa
coaepxaHue HNuaukarop PesyabTaThl 00y4eHus
KOMIIETCHIIUN) JTOCTHKEHUS o NUCHUILIHHE* *

KOMIIeTeHI MU ™
(xonm, congepxanue
WHANKATOPA)
OIIK-3.1. 3name 0 TIaBHBIX 3aa4ax U KontponbHbie
IpumensieT 00BEKTAX MCCIIEIOBAHUS paboTHI,
TEOpETHUECKHE | MaTeMaTH4YeCKOM XMMHUH KaK 3K3aMeH
TOJyOMITHPUYECKHE HAyKH, €€ MEKIUCIIUTUTMHAPHBIX
OIK-3 MOJIEIH TIpH PENIeHUH CBS3SX; O COCTaBE,
. | MareMaTH4eckoM GhopMaIn3Me U
Crooco0eH 3a1a4 XUMHYECKOU (bop
IropuTMax OCHOBHBIX METO/OB
MPUMEHSATH HaIpaBJICHHOCTH .
MaTEMAaTUYECKON XUMUU.
pacyeTHo-
TEOPETHUYCCKHE - .
p OINK-3.2. Ymems HaX0OUTHL MaTEMATUUECKUHA
METOIbI IS
ABL AL Hcnonssyer METOJI JUIS PELIEHHST XUMUYECKHX
W3Y4YEeHUS CBOMCTB
yi CTaHIapTHOC 3aja4; popMyIHpOBaTh AITOPUTMBI
BEIIECTB U
m IIporpaMMHOC pelIeHns OCHOBHBIX 3a7a4
MPOIIECCOB C UX .
polt obecneyenne U | MAaTEMAaTUYECKON XUMUH
y4acTHEM, .
CTIONbaYS CHCIHMATU3UPOBAHHBIC | BEIYUCIUTEIbHBIMU METOIAMH;

y 0a3bl JAHHBIX MpH | OMHCHIBATH XOJI PEIICHHUS U
COBPEMCHHOC QITOPUTMBbI OCHOBHBIX METO/IOB U
TIpOrpaMMHOC perenH . MIPUEMOB MAaTEMATUIECKON XHUMHUHT

obGecrieuenye u 6a3pr | TPODECCHOHANBHOIM TAKHX KAK METONLL ’
JTAHHBIX JACATCIIBPHOCTHN A
KOPPEJAIMOHHOTO aHaIN3a,
npodeccnoHaIbHOTO
METO/Ibl PEIICHUS CUCTEM
Ha3HAUYEHUS o
JUHEHWHBIX aNTreOpandecKux
YpaBHEHUM, BEIYUCIICHUE
OnpeaeauTeNeH, pelieHrue 3aaaun
Ha COOCTBEHHBIE 3HAYEHUS U
COOCTBEHHBIE BEKTOPA MATPHII,
pelieHne are0panyecKux




YpaBHEHUI MPH MTOMOIIU METOAA
I'aycca u MeTogamMu KOppemsaLuu,
pemenue audhepeHInaIbHbIX
ypaBHEHUU MeToAamMu Dijepa u
Pynre-Kytthl, pemenue cucrteM
mudepeHnaIbHbIX ypaBHEHUH,
BBIUMCJICHHE OMPE/IEIIEHHBIX
MHTETPAJIOB; OMUCHIBATH OCHOBHBIC
QJITOPUTMBI MATEMATHYECKUX
METO/OB B XUMHUHU U XUMUYECKOIH
TEXHOJIOTHH; INIAHUPOBAThH
MPOBEJICHUE UCCIIENOBAHUMN
MaTeMaTUYeCKUMU METOJIaMU MpU
pEILICHUH 33724 XUMUH U
XUMHUYECKON TEeXHOJIOTHUH.

Bnaoemw nasvikamu nocTpoeHUs
MaTE€MaTUYeCKUX MOJEIEH
XMMHUYECKHX MPOLIECCOB; BbIOOpa
MaTeMaTUYECKUX METOOB U
QJITOPUTMOB MaTeMaTHYECKUX
MOJIETIEH XUMHYECKUX MTPOIIECCOB,
B OCHOBE KOTOPBIX JIEKUT
KOPPEJSILIMOHHBIN aHaIN3, pellieHne
CHCTEM JINHEHHBIX anreOpanyeckux
YPAaBHEHUH, PEIICHHE
areOpanvecKux ypaBHEHUH,
pewenre AuddepeHnnanbHbIX
YpaBHEHUH, PEIIEHUE CUCTEM
TuddepeHIaIbHbIX YpaBHEHUH,
BBIUHCJIEHHE NHTErPaoB, METOIbI
ONTUMM3ALMH, B TOM YHUCIIE TIOUCK
MHUHUMYMOB, MaKCUMyMOB U
CEJIOBBIX TOYEK Ha MOBEPXHOCTSIX
MOTEHLIMATbHON YHEPTUH; METO/IbI
KBaHTOBOM XUMWH, MOJIEKYJIIPHOU
MEXaHHUKH U MOJIEKYJISIPHOMN
JuHamMuku, metoasl Monte Kapio.

OIIK-5
CrocobeH
HCIIOJIb30BaTh
MH(pOpPMallMOHHbIE
0a3nl JaHHBIX U
aJaNTHPOBATh
CYILECTBYIOIINE
MIPOrPaMMHEIE
MPOIYKTHI ISt
perieHus 3ana4y

npodeccnoHabHOMI

JEeSITEITbHOCTH C
Y4ETOM OCHOBHBIX
TpeboBaHMt
UH(POPMALIMOHHOM
0€30MacHOCTH

OIIK-5.1.
Ucnonp3yer
COBPEMECHHEIC
TEXHOJIOTHH pu
coope, aHamuze WH
MIPEICTaBICHUH
uH(popManun
XUMHUYECKOTO
npoduisi, coOmroaas
HOPMBI ¥ TPeOOBaHUS
HH(}pOpMaAITMOHHON
Oe3omacHoCTH

IT-

OIIK-5.2.
Ucnonp3yer

3name 0 IOWCKE, XPAaHEHUU U
aHaJIM3e XUMUYECKOMN
uHpopManuu; 00 aaropuTMax,
OCHOBHBIX METOJIaX MPUMECHECHHS
UH(OPMALIMOHHBIX TEXHOJIOTHH B
XUMHH; O CII0c00ax BU3yalu3aluu
XUMHUYECKOW WHPOPMAITUHU U O
croco0ax OIIEHKHU ee
PEIIEBAHTHOCTH, O TIPEIMETE U
OCHOBHBIX TTOHSITHSIX
XeMOUH(OPMATHKH; 00 OCHOBHBIX
WH(OPMALIMOHHBIX pecypcax U ux
JIOCTYITHOCTH; O METOJIe
BUPTYaIbHOTO CKPUHUHTA B XUMHH
U XUMHUYECKOM (papMakoIoruu; o
0aszax JaHHBIX U 0a3ax 3HAHUU B

KonTposbHbie
paboTHI;
JK3aMeEH




CTaH/JapTHBIC U | XUMHH U XUMHYECKON TEXHOJOTHH.
OpUTHHAIILHBIC
IPOrPaMMHBIE Ymemwb ocyliecTBIATH MOUCK
[IPOIYKTSL, npy | XMMIYCCKO# nH(pOpMaLIUU TIPH
HEOGXOMIMOCTH MTOMOIIH CETEBbIX TEXHOJIOTHIA;
anamTupys ux  gyis | COCTABILATE SANPOCH! 1 POBOMTE
pemieHns saza | TIOHICK B CETEBBIX
. MH(POPMALIMOHHBIX PeCypcax;
npodecCHOHATBLHOM o
HAXOJUTh ONTUMAJIbHBIN METO JUIs
ACATEILHOCTH pEIIeHUsT XUMHYECKHX 3a7a4
METOJIOM IOMCKa U aHan3a
OIIK-5.3. XUMHYECKON HHPOpMAIIH ITPU
Hcnonesyer TMOMOIIM KOMITBIOTEPHBIX
COBPEMCHHBIC TEXHOJIOTHI; COCTaBJISATH 3aIPOCHI
BBIUHCIIUTENbHBIC K 623aM JaHHBIX U
MCTOMBI AT | yHGOpMALIMOHHBIM peECypcaM B
00paboTKH  TaHHBIX | 0GIacTH XUMHUHM U XUMHYECKOH
AKCIIEPUMEHTA,
MOACIIMPOBAHUA Braoems HaBbIKamMu pabOTEHI ¢
CBOUCTB BEHICCTB | yrdhopMallMOHHBIMH pECypcaMu
(MaTepuanoB) U | cereii B 00J1aCTU XUMUHU U
Hponeccos € HX | xyMHYECKOH TEXHOJIOIHH;
y4acTuem METOJIaMH ONITUMHU3ALMHU 3a1rpoca
Ha TIOUCK XUMHUYECKON
WH(OPMAIIUN; METOJIAMHU OICHKH
XUMUYECKOU HH(pOopMaIuu: ee
PENIeBaHTHOCTH, TTOJIHOTHI,
OJIHO3HAYHOCTH; METOJaMH
BU3YaIH3aIUU XUMUYECKOM
H(}OpMaLINH.
3. CTpyKTypa U coaep:kaHue TUCHUTLTHHBI
3.1 TpyaoeMKOCTb JUCHUIIMHBI
ouyHas ¢opma
o0yueHust
OO0mast Tpy10eMKOCTh 33ET
Yacos no yyeOHOMY IIaHY 108
B TOM 4HCJIe
ay/INTOPHbIE 3aHATUS (KOHTAKTHAS
pabdora):
- 3aHATHSA JEKIIHOHHOT0 THIA 32
- 3aHATHSA CEMHHAPCKOI0 THIIA 32
- KCPU® 3
caMoCTOsITe/IbHasi padoTa 5
IIpoMexxyTOoUHAasi aTTeCTAIUsA — 3a4eT, IK3aMeH 36




3.2. CTpyKTypa JMCHUIIHHBI

HaumeHnoBanue n
KpPaTKoe coiepsKaHne
pa3esoB U TeM
JUCHHUTIIMHBI

Bcero
(uacel)

B TOM YHCJIC

KonTakTHas pa6ora (padoTa BO B3auMO/eliCTBHH C

npenoz[aBaTeJIeM), yacobl
U3 HUX

3anaTus

VICKIITMOHHOI'O

THIIA

ICECMHHAPCKOI'o

THNA
U1aGOPaTOPHOIO

3ausaTus
THIIA

3ausaTus

Bcero

CamocTosiTesibHasi padoTa

00y4JarIerocsi, 4achbl

OuHas

OuyHO-3a04YHas

Ranuaa

Ounas

OuyHO-3204YHas

Ranunag

OuHas

OuHo-3a04HAas
3aouyHas
Ounas
OuHo-3204HAas

3aouHas

Ounas

OyHo-3a04YHas

Ranrrrraa

Ounas

O4HO-3a04Has

Ranunag

1. ITpeamer
IACIIATIINHEL
«BpryncauTeaIbHbIE
METOIBI B XUMUN)

2. Teopust
KOPPEJISILITOHHBIX
3aBUCUMOCTEH B
XUMHH,
XUMHYECKOM
TEXHOJIOTHH,
OHOJIOTHH U
MEIUIIHE

3. Metonbl
JUHENHON anredpsl
B XMMHH U
XUMHYECKON
TEXHOJIOTHH

4. MeTtobt
peleHus
anreOpanvaecKux
ypaBHEHUN

5. Beruncnenue
ONPEACICHHOTO
HMHTETpaja

6. Perenne
Qg depeHIaIbHbI
X YpaBHEHHI

7. Pewienue
CUCTEM
Qg depeHaIbHbI
X YpaBHEHMI

8. IIpubmmxenue
bopna-
OnnenreliMepa -
METOA0JIOTHYecKasl




OCHOBA U3yYCHUS
CBOWCTB aTOMOB H
MOJIEKYJT

9. MeTopl ITOKNCKa
MUHUMYyMa U
MaKCUMyMa
byHKIUHA
HECKOJIbKHX
IIEPEMEHHBIX

10. MeToabl
MTOCTPOCHUS
MOBEPXHOCTEN 8 4 3 7 1
OTEHIIMAIbHON
SHEPTUU

11. OcHOBEI
UH(POPMAIIMOHHBIX
TEXHOJIOTUH B
XHUMHH U
XUMHYECKOM
TEXHOJIOTHH

KonTponb
CaMOCTOSITEIh 3
HOH pabOThI

[Ipomesxyrounas
arrecTanus — 36
3a4er, DK3aMeH

Hroro 108 32 32 32 5

Texymuil KOHTPOJIb YCIIEBAEMOCTH PEANM3YETCS B paMKaxX I'PYNIIOBBIX WM UHIUBUYAIBHBIX
KOHCynbTanui. IIpoMexxyrounas arrectanus NpOXOAUT B BUIE 3a4eTa U IK3aMeHa.

3.3. CTpyKTypa IHCHUIIMHBI

Tema 1. Ilpeamer nucuUIINHBI «BbIYucaUTEIbHBIE METOABI B XUMH I

[Ipeamer  mucummummsabl  «Marematudyeckue  MeroAsl B xuMum».  CoBpeMeHHas
MaremMaTh4deckas XHMUS M €€ CIUMAHUE C KOMIIBIOTEpHBIMM Haykamu. [IpumeHenue
MaTEeMaTHYECKUX METOAOB HE TOJIbKO I OOpaOOTKH SKCIEPUMEHTANBHBIX NaHHBIX, HO U IS
MOJIy4€HHUsI HOBOW XMMHUYECKON MHPOPMAIIIH.

OO6muit 0030p METOI0B MAaTEMAaTUYECKON XUMHUU M ITATIOB €€ Pa3BUTHSI.

NudopManinoHHbIe TEXHOJIOTHH B KQ4€CTBE OCHOBBI COBPEMEHHON HAy4YHOW METO/OJOTHUU B
XUMHH U XUMHAYECKON TEXHOIOTHH.

Tema 2. Teopusi KOppeJAUMOHHBLIX 3aBUCHUMOCTEH B XUMHHM, XHUMHYECKOM
TeXHOJIOTUH, OMOJIOTHH U MeJHIIHHE.

[TocTaHoBKa 3agauM B TEOPUM KOPPEISLMOHHBIX 3aBUCHMOCTENH B XUMHU U XUMHUYECKOUN
texHonoruu.  KoppensimonHsle = MaTeMaTH4YecKHe  MOAeNH. ['paHuIbl  NPUMEHHUMOCTHU
KOPPEJALMOHHBIX MOJEIEH.

[IpumeHeHnne MeToJa  HAMMEHBIIMX  KBAJApPAaTOB  JUISl  HAXOXKICHUS  MNPOCTEUIIMX
KOPPESIUOHHBIX 3aBUcUMOcTed. [loHsATHE O (PyHKUMH HEBS3KH. MHOXKECTBEHHAsT KOPPEISIIHSL.
Koadduunent koppensuuu.

[IpuMeHeHne MeTOla HAMMEHBIINX KBAJIPATOB Ul ONPENEIICHHUS COCTaBa CIOKHBIX CMecen
XMMHYECKUX BEMIECTB 10 PE3YIbTATAM CHEKTPAIBHOIO aHAJIN3A.




Tema 3. MeToab! TuHeHHONH aareOpbl B XMMHH U XHMHUYECKOH TEXHOJIOTHH

CriocoObl pelieHHsl CHCTeM JIMHEWHBIX ainreOpanyecknx ypaBHeHHH. Meton I'aycca u
3eitaens. x npeumyiiecTBa U HEIOCTATKHU.

Jluneiinas anredpa Kak OCHOBA BBIYMCIUTEIBHON KOMIIBIOTEPHON XUMUHU.

Tema 4. MeToabl pelieHUus1 ajredpanvyeckux ypaBHeHU

Meton neneHus oTpe3Ka, COAEpPXAIIEro KOPEHb IOINO0JIaM KaK METOJ PELICHUs YPaBHEHMM.
[IpenmyrecTBa U HEAOCTATKA METO/IA.

Meron Hrerotona-Padcona mns uuciaeHHoro pemieHus ypaBHeHHs. I[IpemmyimectBa u
HEJIOCTaTKU MeTo/a. BeIUMCANTENBHBINA aITOPUTM METO/1A.

XuMuYecKkue 3a7aud, IpU PEHIeHUH KOTOPBIX BO3HHUKAET MpobjemMa YHCICHHOIO pelleHus
aredpanvyeckoro ypaBHEeHHUs.

Tema S. BoruuciieHue onpeeJeHHOr0 MHTerpaJjia

I'eomeTpuueckas MHTEPIIPETALUS ONPEJEIEHHOIO MHTErpaa.

XUMUYECKHE 3a1a4u, IPUBOASILINE K HEOOXOJUMOCTH BbIUMCIICHUS UHTErPajIoB.

Meton Ttpaneuuii u meron CumncoHa. Merox Koreca u kxBagparypel ['aycca. Ux
BBIUHCIIUTENbHBIE aJITOPUTMbI METOAOB. [IpenmyniecTBa u HeOCTaTKU METOA0B. OLIEHKH TOUHOCTH
Pa3IUYHbIX YUCICHHBIX METOJIOB.

Metox Monte-Kap:io ans uucienHoro pemenus auddepeHnnanbHbIX ypaBHEHUH. AJITOpUTM
Metoa. [Ipeumyiectsa u Henocratku Meroaa. Onenka TouHoctu metona Mounre-Kapio.

Tema 6. Pemienue nu¢pepeHunaibHbIX YPAaBHEHHI

[TocTraHoBKa 3a7auu AJIsl YUCIEHHOTO penieHus auddepeHnnanbHbIX ypaBHeHHH. OCHOBHBIC
XUMHUYECKHE 3aJaud, KOTOpbIE MPUBOAAT K HEOOXOAMMOCTH pelmieHus auddepeHnanbHbIx
YPaBHEHUM.

Mertoast Ditniepa u Pynre-KyrTel. CpaBHEHHE X TOYHOCTH. AJITOPUTMBI METOJIOB.

Tema 7. Pemienue cucrem audgepeHunanbHbIX yPaBHEHUH

OcHOBHbIE XMMHYECKHE 33a7aud, KOTOpbIE MPUBOISAT K HEOOXOAMMOCTH PELICHUS CHCTEM
i depeHInaIbHbIX YPaBHEHUH.

Metonas! Ditnepa u Pynre-Kyrtol. CpaBHeHHE UX TOUHOCTH. AJITOPUTMbI METO/IOB.

Pemenne  cucreM  auddepeHIMaTbHBIX ~ YpPAaBHEHUH  METOAOM  HHTETPajlbHOTO
peoOpa3oBaHuUs.

Pemenue 3anay xuMnyeckoil KNHETUKH. POpMyIMpOBKa 3a1a4u U "aIroput™" ee pereHus.

Tema 8. IIpudimxenue bopua- OnnenreiiMepa - MeTO10JI0rHYeCKasi OCHOBA H3yYCHHUS
CBOMCTB aTOMOB M MOJIEKY.JI

Teopema bopna-Onmnenreiimepa — METOJOJOTMYECKass OCHOBA JUIsl W3Y4YEHMsI CTPOEHUS
Mouiekyi. [lonsTue 06 3MeKTpOHHON U AaepHOI BOIIHOBOM QyHKIMH. DU3nUecKuil CMbICT MOHITHS
"MOBEPXHOCTh MOTEHIMAIBHON SHEPTUH "

OcoOble TOYKM Ha MOBEPXHOCTU NOTEHUHUAIbHOM OJHEPrMM XHUMHUECKOM cucTteMbl. Ux
knaccudukanus. [Ipumenenue Metoza onpeaenurene ['ecca i onpenenenus Buaa Touku. Touku
MHHHMMYMa, MAaKCUMyMa M CeJIOBbIE TOUKH. X "XUMHUUYECKHil" CMBICII.

Tema 9. Meroas! noncka MUHUMYMa H MAKCUMYMa QYHKIMH HECKOJBKHUX IePEeMEHHBIX

Meron Hauckopeimero cmnycka. Ero mnpeumyiiectBa M HEAOCTATKHM MPH  PELICHUU
XUMUYECKUX 3a1ad. MeToa conpspkeHHBIX rpaaueHToB. Meton Herotona-Padcona. Ocobennoctu
CXOJIMMOCTH K ONTHMaJIbHOH KoH(urypanuu. Vcnonas3zoBanue onpenenurens 'ecca.

ANropuT™M TpUMEHEHUsT MeTooB MonTte-Kapno s pemieHus 3agayd  ONTUMHU3AIWH.
[IpeumyiiecTBa 1 HEAOCTATKU METO/1A.



Tema 10. MeToabl NOCTPOECHUS NMOBEPXHOCTEH MOTEHIIUAJIbHO JHEPTIUH

MeTto1 MOJIEKYJISIPHOM MEXaHUKH KaK OCHOBA JJISI IOCTPOEHUS NOBEPXHOCTHU MOTEHIIUAIBHOMN
SHEPTMM M JUIsl ONTHUMHM3aLMM TE€OMETPUYECKUX MapamMeTpoB. OCHOBHBIE BBIYHMCIUTEIbHBIE
MpOrpaMMBbl, MPETHA3HAUYCHHBIE JJIS 3TOH IIeJIH.

Meron KBaHTOBOM XMMHUM KAaK OCHOBA JJIA IIOCTPOCHHSI IMOBEPXHOCTU MOTEHIUAIbHOU
SHEPTMM U JUIsl ONTHUMH3ALMU TEOMETPUYECKUX MapaMeTpoB. OCHOBHBIE BBIYUCIHUTEIIbHBIC
MIPOrpaMMBbl, PEJHA3HAUYCHHBIE JJI 3TOH LIENH.

Meron MOJEKYISIpHOM JUHAMUKH. Ero anroput™M M OCHOBHBIE 3a/1adyd, PEIIaeMble C €ro
HCIIOJIb30BAHUEM.

Meton Moute-Kap:io s noucka onTuMaibHON T€OMETPUM MOJICKYJISIPHON CUCTEMBI.

Tema 11. OcHOBbI HH(POPMAIMOHHBIX TEXHOJIOTHI B XUMHHM ¥ XUMUYECKON TEXHOJIOTHH

[Tonsitne 00 wuHpopmammu U WHPOPMAMOHHBIX TOTOKaX. OCOOCHHOCTH XUMHYECKON
nHpopMaIuu.

[Tonsatne o 6a3ax maHHBIX W 0a3ax 3HaHW. Hambonee wacTo mcnoib3yeMble B XUMHUH 0a3bl
TaHHBIX U 0a3bl 3HaHMit. CocTaBieHue 3ampoca K 6a3aM JaHHBIX U MOJTy4YeHUE OTBETa Ha 3ampoc.

Wudopmanmonnas cuctema HWuTepHeT. OCOOCHHOCTH WCHOJB30BAHUS €€ B XUMHH H
XUMHUYECKON TEXHOJIOTHUH.

I'pammarnka COCTaBJICHUSA
MeTalvHIBUCTUYECKHE — BBIPAKEHUS.
KOMIIBIOTEPHBIX CETSX.

OCHOBHBIX
OIITUMAJIBHOI'O

MONCKOBBIX  CHCTEMax.
noucka wuHQOpMAIMK B

3alpocoB B
AJIrOpuT™M

JlaGoparopHble NPaKTUKYMbl U CEMUHAPCKUE 3aHSITUS HE IIPEyCMOTPEHBI.

4. Y4eOHO-MeTOAUYECKOE 00ecTedeHHe CAMOCTOATEIBLHOM PadoThl 00y4a0IMuXCcst

KoHTposbHBIE BONIPOCH! U 33aJjaHUs IS IPOBENEHUS TEKYLIETO KOHTPOJIS U IPOMEKYTOUHON
aTTeCTallid TI0 WTOTaM OCBOCHUS IUCIMIUIMHBI mpuBeneHsl B 1. 5.2.1. OOyuarommiics
CaMOCTOSITEJIbHO H3Yy4aeT PEKOMEHJIOBAaHHYIO IIPENOJAaBaTelIeM JIUTEpaTypy IO H3y4aeMoOn
mucuumuHe. [lpenosaBarens MpoOBOAUT MPOBEPKY YCBOEHMSI 00ydyaeMbIM KOMIIETEHLUH B BUAE
cobeceZloBaHUS M OTBETA HA 3K3aMEHALIMOHHbIE BOMpockl Ha sk3aMmeHe ( Ilpunoxenue 1 B POC k
IporpaMme).

5. ®oHa OUWEHOYHBIX CPEICTB /JIs1 TMPOMEKYTOUHON AaTTeCTAIMM MO JUCHMILINHE
(MoayJ110), BKITIOYAIOIIHIA

5.1. Onucanue MIKaJ ONCHUBAHUSA Pe3yJabTATOB 00yYeHHs MO0 TUCIUIIIHHE
YpoBennb IIkana ouennBanusi cGOPMHUPOBAHHOCTH KOMIETEHIIU
copmupoBan
HocTH HEY/IOBJIETBO | Y/IOBJIETBOPH
it MJ10X0 X0pouIo O4YeHb XOPOII0 OTJIMYHO

KOMHETEHIMH puTeaLHO TeJbHO P P
(WnaMKaTopa MPEeBOCXOTHO
JAOCTHKEHUS
KOMITeTeHHii) He 3aureno 3a4TEHO

OtcytcTBHE YpoBeHb MuHUMaIBHO YpoBeHb VpoBeHb

yTV P N N YpoBeHb P N P N
3HAaHHUH 3HAaHHUHU HHUXKC JOIyCTUMBIN o 3HAHHUH B 3HaHWH B
3HAHHUHU B
TEOPETHYECKO | MUHHMMAJBHBI | ypOBEHBb o6BeMe obbeMme, o0BeMme,
v b
HaHUs ro MaTepuana. | x 3HAHUIL. COOTBETCTB COOTBETCTBYIO
Snanus p . COOTBETCTBYIOI] yromt Y Yposennb
TpeboBaHHI. JomnymieHo €M IporpaMme meM
HeBo3moxHoC | |1 EM TIporpamme 3HAHUH B
& MEJIM MEeCTO | MHOTO HOATOTOBKH. porpamMme
HOATOTOBKH. obBeMe
Tb OLCHUTB rpyOsie HerpyObIX JomymeHo MOJTOTOBKH, >
HONHOT Homymeno TIpEBbIIIAMONIE
y OIIHOKH. OIIHOKH. HECKONBKO HECKOJIBKO 0e3 ommoOoK.
3HaHUU M Iporpammy




BCIICJICTBUE HerpyObIX HECYILIECTBEHH MTOATOTOBKH.
OTKa3a OIIHOOK BIX OIIMOOK
obyuaromieroc
sI OT OTBETA
OtcyTcTBHE IIponemoHcTpU IIponemoHcTpU IIponemonc IIpomemoHcCT
YT TposemorcTp p p p p p Tp p p
MHHHMAJTLHEI pOBaHBI BCe pOBaHBI BCe HPOBAHEI BCE HPOBAaHEI BCE
. HPOBaHBI
X YMEHUH . IIpu pelmenun p OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHbIC
Heo3moxxHoC CTaHJApTHBIX YMEHUA. YMEHUA. YMEHUA,pEIIC YMEHUA,.
MEHHUSI.
Th OLICHUTH 3a/may He z Pemiens! Bce Pemiens! Bce HBI BCE Pemensl Bce
CIICHBI
HaJu4Kre HPOJEMOHCTP OCHOBHbIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
. THITOBBIE
yMeHU HUPOBAHbI 3aJ1a4H ¢ 31249 . 3a/1a4M ¢ 3a/1a4H.
Ymenus 3aJ]a4yu C
O BCIICJICTBUE OCHOBHBIE 6 HEerpyObIMU BhImonHeHBI Bce | OTACIbHBIMH BrimosHeHs!
HErpyoBIMH
OTKaza yYMeHHUs. p(}; OIINOKAMH. 3a/1aHus, B HECYIIIECTBEH | BCE 3aJIaHMA,
OIINOKaMH.
oOyuaromieroc BhINIOSTHEHBI BCE | TIOJTHOM HBIM B IIOJHOM
BreimosHeHBI
A OT OTBETA Hmemn mecto 3aJ1aHusd, B o0beMe, HO Heao4YeTaMu,
BCe 3aaHus
rpyobIe TOJHOM HEKOTOPBIE C BBIIOJTHEHBI o0Beme 6e3
HO HE B
OUINOKH. o0beme, HO HEI0YEeTaMHU. Bce 3ajanus B | HEAOUCTOB
[TOJTHOM
HEKOTOpBIC C MOJIHOM
oObeMe.
HeI0YeTaMU. oObeMe.
IIpomeMoHCcTpH IIpomeMoHCT IIpomeMoHCT
IIponemonCcTpH poat p poxt P poxt p
Hpu pewrennn | Nmeercst OBAHbL poBaHbI HMPOBAHBI HMpOBaH
OtcytcTBHE CTaHIAPTHBIX | MHUHHMAJIBHBI p Ga30BEIC HABEIKH TBOPYECKHiT
. 6a3oBbIE
BJIAJICHUS 3aj1a4 He 71 HABBIKH TOIXOM K
HaBBIKH
MaTepHAaIOM. MIPOJAEMOHCTP IPU PELICHHH | pereHHIo
HeBo3M0okHOC | MpOBaHBI Hadop MpH peLICHUHU HeCTaHJapTH
6p HaBBIKOB JIJIS fIpH perieHin - . p6 pee
Th OLICHUTH a30BbIC CTaHJAPTHBIX BIX 3a7a4 0e3
HaBbiku H CTaHIAPTHBIX Aap il BIX 33/1a9
HaJau4Kre HAaBBIKH. pemenus saxa ¢ 3ama4 6e3 OIIMOOK 1
HaBBIKOB CTaHJapTHBIX OIIMOOK U HEI0YETOB.
HEKOTOPBIMH
BCIIEJICTBUE Nmenu MecTo | 3aza4 ¢ HEJI0YETOB.
He0YeTaMu
oTKa3a rpyObIe HEKOTOPBIMU
obywatomeroc | OLMOKH. HeoueTaMu
s OT OTBETA
Ikaja oueHKH NpH MPOMEKYTOYHOM aTTeCTAMHU
Onenka YpoBeHb NOAroTOBKH
[IpeBocxonHO Bce komnieTeHIIMYM (4acTH KOMIIETEHIINH ), HA (OPMHUPOBAHHE
KOTOPBIX HaIIpaBJIeHa IUCIUILIMHA, COPMUPOBAHbI HA YPOBHE HE
HHUKE «IIPEBOCXOJIHO»
OT1inyHO Bce xommereHmmy (Y4acTH KOMIETEHIWI), Ha (HopMHUpOBaHHE
KOTOPBIX HaIpaBJICHA AUCIUIIINHA, C(l)OpMI/IPOBaHI)I Ha YpPOBHC HC
HIMKE «OTIHYHO), HpI/I 3TOM XOTA 6BI OgHA KOMIICTCHIIUS
CcC(bopMUpOBAaHaA Ha OBHEC «OTJIUYHO»
3a4TCHO (1) PMHDP yp

Ouenp xopouo

Bce kommereHnuu (YacTH KOMIIETEHIWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HalpaBJieHa JUCIHIUIHHA, CPOPMUPOBAHBI HA YPOBHE HE
HIDKE «OYEHBb XOPOIIO», HPU 3TOM XOTS OBl OJHA KOMIICTCHLHS

chopMHpOBaHa HA YPOBHE «OYEHb XOPOIIIOH

Xopo1o

Bce kommereHumu (4acTH KOMIETEHIMH), Ha QopMupoBaHue
KOTOPBIX HalpapjieHa IUCLUILIMHA, COPMUPOBAHbI Ha YPOBHE HE

HIKE

«XOopo1o», MnOpu 3TOM XOTHA OBl OJHa KOMIICTCHIIMA




C(l)OpMI/IpOBaHa Ha YPOBHEC «XOpPOLIO»

chopMrpoBaHa Ha YPOBHE «YIOBIETBOPUTEIHHO

VY 10BIETBOPUTENIBHO | Bce kommeTeHumu (4acT  KoMmmeTeHuui), Ha (HOpMHpOBaHHE
KOTOPBIX HalpaBieHa IUCHMIUIMHA, c(hOPMHPOBAHBI Ha ypOBHE HE
HWKE «yIOBIETBOPHUTEILHOY, IPU STOM XOTS OBl OJIHA KOMIIETCHLIUS

HeynosnerBopurenp- | Xora ©Obl ogHa KOMIETEHIMs C(OpPMHpPOBaHA Ha  YPOBHE

HO «HCY/IOBJICTBOPUTEIILHO», HH  OJHA W3  KOMIETCHIIUM
HE chopMHUpOBaHa HA YPOBHE «ILTIOX0%
3a4TE€HO
[Tnoxo XoTst ObI OjTHA KOMIIETEHIIUS CPOPMHUPOBAHA HA YPOBHE ILIOX0»

5.2. TunosBblie KOHTPOJIbHBIC 3aJaHUsl HJIU HHBIEC MaTepHaJibl, H606X0)II/IMI)Ie AJIsd

OLICHKH Pe3y/IbTaTOB 00y4YeHHsl.

5.2.1 KoHTpoJibHBIE BONPOCHI

Koo
Bonpocut dopmupyemoti
KomnemeHyuu

1. Oxapakrepu3syiiTe MpeIMeT COBPEMEHHOM KOMITBIOTEPHON XUMHH. OIIK-3,

OIIK-5
2. HazoBute criocoObl NPUMEHEHUSI KOMITBIOTEPOB B OIIK-3,
coBpeMeHHOM XxnuMHH. KpaTko oxapakTepu3ynTe Kaxabli U3 HUX. OIIK-5
3. VkaxuTe Ha pa3nuyue MoaxX0JA0B MaTEMaTUKHU U OIK-3
KOMIIBIOTEPHON XMMHH ITPY ONMCAHUM XMMHUYECKHX SIBJICHHUM.
4. Kaxum o6pas3om ¢ Bamieil Touku 3peHHs MOKHO MOIy4aTh OIIK-3,
HOBO€ XMMHMUYECKOE 3HAHUE NPU MIOMOIIY KOMIBIOTEPHONH XUMHUH? OIIK-5
5. Yro Takoe MaTemMaTHuecKas MOJIENIb XMMHUECKOTO siBJeHus? JlaliTe onpeneneHs OIIK-3
Y HA30BUTE CBOMCTBA.
6. HazoBuTe criocoObl HCIOIL30BaHHUSI MATEMATHUECKHUX METOIOB OIIK-3,
¥ MH()OPMAITMOHHBIX TEXHOJIOTHI B XMMHH. OIIK-5
7. MOXHO 11 BOCIIOJIB30BAThCS APYTMMH, YEM CyMMa
KBa/IpaTOB OTKJIOHEHUI pacY€THOIO 3HAYECHHUS
OT AKCIIEPUMEHTAJIBHOTO, CIOCOOaMHU BhIpAXKEHUS OIIK-3
CTETIEHHU OTKJIOHEHUS TEOPETUUYECKON KPUBOM
OT DKCIEPUMEHTAIBHON?
8. HazoBuTe Haubosee BaskHbIE 00JIACTH OINK-3
MIPUMEHEHHUSI KOPPEISIIMOHHBIX 3aBUCUMOCTE.
9. Onumure anropuT™ NOUCKa HaWIy4IIen
KOPPENSAIIMOHHON 3aBUCUMOCTH JIJIsi HA0OpOB OIlK-3
9KCIIEPUMEHTAIbHBIX IaHHBIX.
10. OnuumuTe anropuTMbl NMPUMEHEHHS METO/la HAaUMEHBIIUX KBAApPaTOB JUIS OITK-3
CIEKTPO(OTOMETPUYECKOT0 aHAIN3a COCTaBa CIOKHBIX CMECEH.
11. Ilepeuncnure npeuMyLIECTBA U HEAOCTATKH IPUMEHEHUS KOPPEISALIUMOHHOIO OIIK-3,
aHaJiM3a B U3YYCHUU KMHETUKU OPTaHMYECKUX PEaKIUH. OIIK-5
12. TloueMy npu MOUCKE KOPPEISLUUOHHBIX 3aBUCUMOCTEH 4YacTO NPUMEHSIOT OITK-3

METOJ HAaMMEHBITNX KBaapaToB? OOBSICHUTE MPOUCXOXKICHUE HA3BaHUSI METO/Ia




13. Pemuth MeTO1I0M MCKITIOUEHHS ["aycca cucteMy ypaBHEHH 4-T0O opsaka
x+4y+2z+g="5

3x+by—2z+2g=7
4y —2y+3z—q¢ =3
—2x+3y—4z+q¢=-6

OIIK-3

14. Pa3paboTaTh anropuTM BBIYHCICHHUS ONPEACTUTENS N-TO MOpsSAKa METOJIOM
UCKJIIOUEHMS 31eMeHTOoB 110 ["ayccy.

OIIK-3

15. [Moyemy MeTO MPOCTON UTEpaIMK padOTAET, KaK MPaBUIIO, MEUICHHEE, YeM
meTon 3aiinens’?

OIIK-3

16. Cucrtembl IJMHEHHBIX YpaBHEHHMH, y KOTOpPBIX KO3(PPUIMEHTH Tpu
HEU3BECTHBIX MOTYT pa3U4yaTbCci Ha HECKOJIBKO JIECATUYHBIX MOPSAIKOB,
pemiaroTes, Kak npaBuiio, ¢ TpyaoMm. [louemy? Uto Hyx)HO cienaTh, 4TOObI TOTO
n30exartsb ?

OIIK-3

17. Onummrte cyth anroputma ['aycca muist pemieHusi CUCTEMbl HEOHOPOIHBIX
YpaBHEHUH C YHCIIOM IEPEMEHHBIX PABHOM YHCIy YPaBHEHUM.

OIIK-3

18. Uro Takoe «aHAJIUTUYECKHE IJIMHBI BOJIH» B CIEKTPOPOTOMETPUUYECKOM
MeTone ananusa?

OIIK-3

19. Kak Ha oOcCHOBaHHHU BHUAa Pa3IOKCHHA CIICKTpa IOITIOINCHUA CMCCHU
KOMITOHCHTOB B BHUAC CYMMBbI UX I'ayCCOBBIX KOMIIOHCHT OIIPCACIIMTL HAJINYHC
AHAJIMTHYCCKUX JJIHNH BOJIH?

OIIK-3,
OIIK-5

20. Ilpu kakux yCIOBUSIX JJIS aHAIM3a CIIEKTPOB IMOTJIOMICHUS CIIOKHBIX CMECe
MOXKHO TOJIb30BaThCsl MPHUOIMKEHUEM aJJUTUBHOCTH BKJIAJ0B KOMIIOHEHTOB
cmecu?

OIIK-3

21. Haiitu ¢dopmyny nans pacdera OLIGHOYHOIO YHMCIa LIaroB alropuTMa B
METOJIe JEJeHUS OTpe3Ka IMomojaM JUIsl JOCTUXKEHUS Hamepes 3aJaHHOM
TOYHOCTH.

OIIK-3

22. Pa3paboTaTh anropuT™M METOJa JIeJICHUSI OTPE3Ka MOIoIaM ISl HaXO0XKICHUS
HECKOJIbKUX (BCEX) KOpHEW ypaBHEHUS.

OIIK-3

23. MoxHO 1 B METO/IE JICJICHUs OTPE3Ka MCIO0Ih30BaTh €ro JCJICHHE HE Ha 2, a
Ha 3 nnu 4 orpeska’?

OIIK-3

24. Onumure metoq HetoTona-Padcona s penennst ypaBHEHHUS.

OIIK-3

25. Jlokaxwure, uro Mmeron HeioroHa-Padcona OwbicTpee, yem MeTOn AeTEHHS
OTpe3Ka NOMOJIaM CXOJIUTCS K PENICHUIO YPABHEHHS.

OIIK-3

26. OnummuTe alropuT™M IOMCKAa KOpHEeW ypaBHeHUs MeronoM HprooToHa-
Pagcona.

OIIK-3

27. HazoBuTe XUMHUYECKHE 3aJayH, MPUBOIAIINE K HEOOXOIUMOCTH ITOUCKA
KOpPHEN ypaBHEHUS.

OIIK-3

28. Pacniucates noapoOHO pabourie GopMyJIbl AJsl PEIICHUs CUCTEMbI ypaBHEHUIN
dyi/dx = Fi(X, y1, Y2, ..., yn) ipu i = 1, 2, ..., n MmeToioM Diinepa

OIIK-3

29. Pacniucatp nosipoOHO paboune GopMyIIbl IJIsl peICHUs CUCTEMbI YPaBHEHHI
dyi/dx = Fi(X, y1, Y2, ..., yn) ipu i = 1, 2, ..., n meTogoMm Pynre-KyTThl ueTBepTOrO
MOpSI/IKA.

OIIK-3

30. ITouemy c Barmeit ToUku 3peHUs yBeTUUeHUE TOpsiiKa NpuOmkeHust PyHre-
KyTThl mpHBOAMT K YBEIMYEHHIO TOYHOCTH pemieHus auddepeHnnanbHbx
ypaBHEHHUH ?

OIIK-3

31. [Ipu pemenun nupdepeHaNbHbIX YpaBHEHUH YHCIEHHBIMU METOAAMH
HanOosiee TOYHBIMH SBISIOTCS PELICHUS Ui HECKOJBKUX IEPBBIX 3HAYCHUN
aprymenTa. [louemy ?

OIIK-3

32. Yro Takoe HayajbHbIE M IpaHUuHble yciaoBus? [loueMy MX 3HaAHUE BaKHO
npu pemeHun AuddepeHnnanbHbIX ypaBHEHUH, BO3HUKAIOIMIMX B XUMHM WU
¢buznke?

OIIK-3




33. Iloyemy MaTeMaTHYE€CKHME MOJEIH, OCHOBAHHBIE HA HCIOJIb30BAHUH

muddepeHIManbHBIX YPAaBHCHUW M WX CHCTEM, TMOJYYWIA OYEHb IIHPOKOE %ll__lé__?é
pacnpocTpaHeHue B PU3UKE U XUMUU?

34. Ilouemy meTo CuMIICOHA TOUHEE METOJIA IPSMOYTOJIBHBIX Tpaneuui ? OIIK-3
35. Beruncnienune unterpasia B Merogae Monrte Kapio ¢ ommokoit 0.01 3ansuto 6

cekyHZ. Bo CKoiIbKO pa3 HEOOXOIUMO YBEIWYUTH KOJWYECTBO HCIHBITAHUIM, OIIK-3
4yT100BI omunbOKa cocrauia 0.001?

36. Bo ckoibpKo pa3 HEOOXOJUMO YMEHBIIUTH IIar B Metoae CHUMIICOHA, YTOOBI

TOYHOCTbH €ro BbIUUCIeHHUS Bo3pocia B 10 pa3? Ilouemy B 3TOM ciydae MOXHO OIIK-3
TOBOPUTH JIUIIb 00 OIEHOYHBIX 3HAYEHUSIX ?

37. B yuem oiimune merona Koreca u kBaaparyp ['aycca? OIIK-3
38. Korna nenecoobpasHo mnosb3oBaThcst MeToz10M MonTe-Kapiio npu OIIK-3
BBIYHCIICHUH ONPEJICTICHHBIX HHTErpaJIoB?

39. Tokasath, uro s pyakuuu f(X,y)=sin(x)sin(y) rouka (—[1/2, —[1/2)

SIBJISIETCSI MAaKCUMyMOM, Touka (—[1/2,[1/2) sBasiercst MunuMymoM, a Touka (0,0) OIIK-3
SIBJIIETCS CE/ITIOBOM TOUKOM.

40. TTouemy MeTO COTIPSKEHHBIX TPATUCHTOB OBICTPEE MPUBOIUT K TOUKE OITK-3
MUHHUMYMa, YeM METOJI HAUCKOPEHIIEro CiycKa BOJIM3U TOYKH MUHHUMYMa?

41. Tlowemy momck skcTpemyma B metone HeroHa-Padcona sBnsieTcsl O4eHb OIIK-3
TOYHBIM?

42. Ha3oBuTe NMpeuMyIIeCTBa U HEIOCTATKU ONTHUMH3AUUN (YHKIHMU METOJOM OITK-3
Mounrte Kapio.

43. B uem cocTout cyTh npubimkenus Merponomnuca? OI1K-3
44. OOBACHHTE, YTO TaKO€ KPHUTHYECKHE TOYKH, M B YEM 3aKJIFOYAOTCS OIIK-3,
0COOEHHOCTH MX KJIACCU(PUKAIIUU OI1K-5
45. Uto Takoe TOBEPXHOCTh TMMOTEHIUATBLHON OHHEPTUM IJIsi XUMHUUYECKOU OIIK-3,
peakiuu? [louemy ona cymiecTByert? OIIK-5
46. Yto Takoe ycioBHAas ONTUMHU3AIIS? OI1K-3
47. Tlouemy w™eron MHoxutTened Jlarpanka HMHOrAAa HAa3bIBAlOT METOJAOM OIIK-3
«tpadoB»? B ueM cyTh 3TOro Merona’?

48. Onummre anropuT™M MeTofa Hauckopemuiero cmycka? Ilodemy sToT mMeron OIIK-3
«3aMeJyIsIETCs» BOJIM3H dKCTpemMyMa?

49. UYro takoe IIIID mua monexkynel? Ha3zoBUTE TEOpETHYECKHE OCHOBBI OIIK-3,
cymectBoBanus [1119 B xumun OIIK-5
50. Yrto Takoe kputuueckue Touku Ha [IIID? HaszoBure cmnocoObl ux OIIK-3,
UICHTH(PUKAIUH. OIIK-5
51. Yo Takoe METO]I CONpPSIKEHHBIX TPAJAUEHTOB? B ueM ero omimuue oT MeToza OIIK-3
HanWCKOpEeHIero crycka?

52. Yto takoe matpuua ['ecce? OnummTe OCHOBHBIE METO/IbI €€ UCIOJb30BAHUS OIlK-3
B METOJaX ONTHUMH3AIUU.

53. Onummre anropuT™M MeTooB onTumu3zanuu HeiotoHa-Papcona. Hazosure OIIK-3
€ro MPEUMYIECTBA U HEJIOCTATKH.

54. OnummTe METOJl ONTUMU3aIMU MeTosioM MonTe-Kapiio ¢ ncnosib30BaHrueM OIIK-3
npubnmxenus Merpornosuca.

55. B yem cyTh MeTOZ]a MOJIEKYJISIPHON MEXAHUKH? OI1K-3
56. HazoBuTe OCHOBHBIE NMPEUMYIIECTBA U HEIOCTATKM METOJIa MOJIEKYJISIPHON OITK-3
MEXaHHKH.

57. Ha3oBuTe OCHOBHBIE INPOTPAMMHBIE KOMIUIEKCHI JI PAacdyeTOB METOIOM
MOJICKYJIIPHON MEXaHWKH W OINHUIIUTE 00JacTH MX HamOoJiee I1es1ecoo0pa3Horo OIIK-3

IIPUMCHCHUS.




58. MoxkeT M MOJIEKYJISIPHOM MEXaHUKH TOJHOCThIO 3aMEHHUTh MPUMEHECHHE

o OIIK-3
KBaHTOBOU Xxumun? OTBET NOSICHUTE.
59. OOocHylTe NPUMEHEHHE IS TIOCTPOCHHUS TMOTEHIIMAJIOB PACTSKCHHS
XUMHYECKHUX CBSI3€H W PACKPBITUS BAJICHTHBIX YTJIOB KBAJIPATUYHBIX (DYHKIIHIA OITK-3
COOTBETCTBYIOIIUX Pa3HOCTEH MEXIY peabHBIMHU 3HAYCHUSIMH T€OMETPUUYECKIX
MapaMeTPOB U UX «CCHUIOYHBIX) 3HAUCHUM.
60. Ha3oBuTe 0cHOBHBIE 001aCTH YCIENIHOTO MPUMEHEHUs KBAaHTOBOM XHUMHUU B OITK-3
XMMHUYECKON HayKe.
61. OnummuTe anropuT™M MCIIOIL30BaHUS KBAaHTOBO-XMMHUUYECKHUX pPAacyeToB B OIIK-3,
XUMHUYECKUX UCCIICIOBAHUSX. OIIK-5
62. O6ocHyHTe TPUMEHUMOCTh B Xumun Metoza [1110. OIIK-3
63. OnuimTe OCHOBHBIE BO3MOXHOCTH ITPOrpaMMHOro koMiutekca Gaussian 03. OIIK-3,

OIIK-5

64. HazoBuTe cpeHue BEIUYMHBI Pa3HOCTEN MEXIY PACCUMTAHHBIMU U IIPU OIIK-3,
IIOMOIIIM COBPEMEHHOM KBAHTOBOW XMMUU U HKCIIEPUMEHTAJIbHBIMU 3HAYEHUSIMHU OIIK-5
XUMHUYECKHUX BEJIUYUH.
65. OnuiuTe TPUHIMIIBI BHIOOpA MOAXOASAIIET0 0a3uca i MPOBEACHUS OITK-3
KBaHTOBO-XMMHUYECKUX PACUETOB.
66. OnuImuMTe NPUHIMIIBI BEIOOPA HAYaJIBHBIX TEOMETPHUECKUX MTapaMETPOB MPH OITK-3

IIPOBCACHNHN KBAHTOBO-XUMHWYCCKHUX PACUCTOB

67. B ueM cOCTOUT CyTh METOJ1a MOJICKYJISIPHOW JTUHAMUKH? OI1K-3

68. Kaxkue (I)aKTOpLI BJIUAIOT Ha BCJIMYUHY BPEMCHHOI'O IIara B MCTOIC

. OIIK-3
MOJIEKYJISIPHOM TMHAMUKN?
69. Onuummre OCOOEHHOCTH TMOMCKa HH(OPMAIMM B IOMCKOBOW cHUCTEMe OITK-5
GOOGLE.
70. IlepeuncinTe TPUHIMIIBI IPABUIBHOTO BBIOOpA KIIFOUEBBIX CJIOB AJIS ITOMCKA OIIK-5

XUMHUYECKON HHPOPMAITIH.

71. Uto oTnMyaeT XMMHUYECKYI0 HHPOPMAIMIO OT APYTUX BUAOB HH(popManun? OIIK-5

72. llepeuncnuTe caifTel, HauOollee TOJE3HbIE Il TIOMCKA XUMHUYECKOU

OIIK-5
nH(}OpMaLINH.
73. Yto Takoe xeMuHpopmaTuka’? OIIK-5
74. Kak MOXHO MCHOJIb30BaTh MPUHLHUI "CTPYKTYPHBIH (parMeHT MOJEKYJIbl — OIIK-3,
CBOMCTBO"? OIIK-5
75. Uro Takoe «papmakosoruvyeckas XWMHS», W KaK OHa CBs3aHa C OIlIK-3,
KOMIIBIOTEPHON XUMHEN? OIIK-5
76. HazoBute Hanbosee U3BECTHbIE TOUCKOBBIE CHCTEMBI 110 XUMHUU U YKa)KUTE OITK-5
UX ajJipeca.
77. HazoBute Haubosiee M3BECTHBIE AJIEKTPOHHBIE XUMHMUYECKHE KaTaloTh M OITK-5
YKaXHUTE UX aJipeca.
78. UTto Takoe BUPTYaJIbHbI CKPUHUHT? OIIK-5
79. Uto Takoe cOOCTBEHHbIE 3HAUEHHS U COOCTBEHHBIE BEKTOPA MAaTPHIIbI? OIIK-3
80. Omnummre «TPUBHAIBHBIN» METOJl pEIIeHUs 3aJauyd Ha COOCTBEHHBIE OITK-3
3HAYEHUS! 1 COOCTBEHHBIE BEKTOPA.
81. B yem cyTh MeTona SIkoOu [T AMAaroHaM3aliy BEIIECTBEHHON S)pMUTOBOI OIK-3

MaTpulbl?

5.2.2. TunoBblie TeCTOBbIE 3a1aHUs /51 OleHKHU chopmupoBaHHocTH KomneTeHunu OIIK-3:

3aoaua 1. Onrcath ATOPUTM PEIICHUS YPABHEHHS METOJIOM JICJICHUS TTOTOJIaM .
3adaua 2. Onucarp aITOPUTM PELICHUSI CUCTEMBI JIMHEHHBIX HEOJHOPOAHBIX YPaBHEHUH
MetoqoM ["aycca



3aoaua 3. Onucarh aropuT™ perieHus AuddepeHnaIbHOTO YPaBHEHHS METOIOM Didiepa.

3aoaua 4. Onucarp aNTOPUTM ONTUMH3AIMU (PYHKIIMN HECKOIBKUX MEPEMEHHBIX METOIOM
HAUCKOPEUIIEro CITyCKa.

3adaua 5. Onucarp aNTOPUTM yCIOBHOW ONTUMU3AIMH (DYHKIIMHA HECKOJIBKUX NEPEMEHHBIX
METOA0M MHOXHUTeNel Jlarpanxa.

3adaua 6. OnucaTh aNTOPUTM PEIICHUS 334K Ha IOMCK COOCTBEHHBIX 3HAUYCHUN U
COOCTBEHHBIX BEKTOPOB METO/IOM CEKYJISPHBIX I€TEPMHUHAHTOB.

3aoaua 7. Onucarb aNrOPUTM HaXOXKIACHHUS OINPEICIIEHHOTO HHTErpaia MeToa0M MoHTe-
Kapuo.

5.2.3. Tunossble 3a1aHusA/3a1a4M 1Jis1 OleHKHU cpopmupoBanHocTH KomnereHunu OITK-5

3aoaua 1. Hamucatp Habop KiroueBbIX ciioB uid noucka B cucreme GOOGLE nureparypubix
WCTOYHUKOB 110 TeMe «DOTOXUMHUYECKUE PEAKITUH HUTPOCOSTUHEHHIT».

3aoaua 2.CoctaBuTh 3a1poc I MOUCcKa HHPopMAIUH 1Mo TeMe «TepMonHaMuYecKue
cBOicTBa (pymnepeHoBy (¢ UCIONB30BaHNEM IpaMMaTHKU ouckoBoi cucreMbl GOOGLE .

3aoaua 3.0nuuInTe ANTOPUTMBI IPECTABICHUS XUMUUECKON HHPOPMAIIUH.

3aoaua 4. OnummTe anrOPUTM MPOBEICHUS BUPTYAIbHOTO CKPUHHHTA.

5.2.4. Tembl KypcoBbIX padoT, 3cce, pedepaToB

1. KommbrorepHas XxuMus Kak Meton uccienoBanus B xumuu (OITK-3, OITK-5).

2. OcHOBHBIC 00JIaCTH MPUMEHEHUsT MaTeMaTHyeckux MeTo10B B xumun (OITK-3, OTIK-5).

3. Ponb nH(OpMAIIMOHHBIX TEXHOJIOTUI B XMHUueckux uccienopanusx (OITK-5).

4. KBaHTOBast XUMHsI KaK METOJI KCClIeoBanus B KommbroTepHoi xumun(OI1K-3).

5. Metoa MONEKyIpHON MEXAHUKH U MOJIEKYJISIDHOM TMHAMUKU KaK METO/BI IOJIYyYEHUS
HOBOro xumuueckoro 3Hanus (OI1K-3).

6. Buzyanusarnus xumuueckoro 3uanust (OITK-5).

6. YueOHO-MeTOANYeCKOe U HH(OPMALIHOHHOE 00ecTIeYeHHe U CHUIIIMHbI
a) OcHoBHas1 JIMTEpaTypa

1. Jlxxoncon. K. Uncnennsie metoas! B xumun/Ilep. ¢ anri.-M.: Mup. 1983.-503c.

2. Jensen F. Introduction to computational chemistry. 2nd ed. - John Wiley & Sons Ltd,
Chichester, - 2007.

3. ConoBeeB M.E., ConosbeB M.M. Komnbrotepnas xumusito. (Cepus "bubnuoreka crynenra')-
M.: COJIOH-IIpecc, 2005. — 536 c.

4. 3enennor C.B. Maremarndeckue METOIbI B XUMHUH. YueOHoe mocooue. — Huwkuuii Hosropon;:
Hwmxeropoackuit rocynusepcurer, 2019.-102 c.

0) JlonmostHUTEIbHAS JTUTEPATYypa

1. Rogers D. Computational chemistry using the PC 3rd ed., - John Wiley & Sons, Inc.,
Hoboken, New Jersey. - 2003.

2. Young D. C. Computational Chemistry: A Practical Guide for Applying Techniques to Real-
World Problems.- John Wiley & Sons, Inc.- 2001.

3. byteipckas E.B. KomnbrorepHas XuMusi: OCHOBBI TeOpuu U pabota ¢ nporpammamu Gaussian
u GaussView. —M.: COJIOH-IIpecc, 2011.-224 c.

4. besnocrwok C. A., Kyxosckuii M. C., Tepentsea 0. B. Maremarnueckas xumust
HaHOCTPYKTYPHBIX MaTepuayioB: yueo. mocooue / Antl'Y. - bapnayn : U3g-so Antl'Y, 2013. -123 c.



5. [aperit C.I1. Kypc BeanCIuTENbHBIX METOI0B. — HoBHCHOUPCK, THCTUTYT BHIYUCITUTEIIBHBIX
texnoJjiornii.CO PAH, 2017. - 553c.

B) [IporpamMHoe oGecnieuenue

http://www.ccl.net/chemistry/
www.compchemhighlights.org/
www.acmm.nl/molsim/
https://www.webmo.net/
https://www.tau.ac.il/
https://research.shanghai.nyu.edu/chemistry
https://www.ncbi.nlm.nih.gov

7. MaTepuajibHO-TeXHUYECKOe oDecredeHne T CIUTIIHHbI

[Tomemienuss npeAcTaBISIOT CcOO0OW y4deOHble ayqUTOPUU ISl IMPOBEACHUS Y4EOHBIX
3aHATHM, NPEAYCMOTPEHHBIX IPOrpaMMOH, OCHAIIEHHbIE OOOPYAOBAHHEM M TEXHUYECKUMU
cpeAcTBaMu  OOy4yeHMs: MMeEeTCsl  BBIXOJ B MH(OpPMAalMOHHBIE  CETH;  OCHALICHO
MYJbTUMEAUMHBIMU CPEACTBAMM ISl TI0Ka3a PE3EHTALU.

ITomemienuss A caMOCTOSTENBHOW pPAabOThl OOyYarOIIMXCsl OCHAILIEHbl KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUeHUs K cetd "HHTepHer" u obecrieueHbl JOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEeay.

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboanusimu OC BO HHI'Y. Ilpukaz HHI'Y
or 13.05.2020r. Ne 275-O/1 «O BBeneHUW B JAEHCTBHE OOpa30BATEIBHOIO CTaHAAPTa BBICIIETO
oOpa3zoBanus — crenuanuter no cneuuanbHoctd 04.05.01 «DyHpaMeHTanpHas W NPUKIIAJHAS
XUMHUSI»
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