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Paboyas mnporpamma mucnumiauebl «KBaHTOBas XuUMHsS» [  OOy4Yarommxcs IO
Hanpasjienuio noaroroeku 04.03.01 Xwummus, cocraBieHa Ha ocHOBaHUH DeepanbHOTO
rocy1apCTBEHHOTO 00pa3oBaTeIbHOrO CTaHjAapTa BhbicIero oOpa3oBaHHs — OakanaBpHar IO
Hanpasieauio mnoarotoBku 04.03.01 Xumus, yTBEpXKIEHHOro mpuka3oM MMHHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit @enepamuu ot 17 mrons 2017 r. Ne 671 (¢ u3M. u J0IL),
Ilopsaka  opraHu3anuM ¥ OCYIIECTBJIEHHS  0Opa30BaTeNbHOM  JEATENLHOCTH IO
oOpasoBaTeNbHBIM IpOrpaMMaM BBICIIEro o0Opa3oBaHHMs — IporpamMmaM OakajnaBpuarta,
nporpaMmaM — CHENHAIUTETa, MporpaMMmMaM MAarucTparypbl, YTBEP)KICHHOTO IPHKa30M
MunucrepcTa Hayku U Beicinero obpasopanus Poccuiickoit @enepanuu ot 06 anpens 2021 r.
Ne 245 (c u3M. H J1011.), B COOTBETCTBHH C Y4€OHBIM ILUIAHOM, YTBEPKICHHBIM Y YE€HBEIM COBETOM
®I'BOY BO «IouI'Y» mns HaGopa 2024 roaa.
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1. MECTO JUCLIMIIIVHBI B CTPYKTYPE OBPA3OBATEJIBHOI ITPO-

1.1.

I'PAMMBI

TpeOGoBaHus K MpeBAPUTEIHLHON MOATOTOBKE 00YyYaIOIIUXCS, IPEAIIECTBYIOIINE

U COMYTCTBYIOIINE TUCHHUILIMHBI, HA KOTOPBIX OCHOBBIBAECTCS M3yUCHHE IaHHOM:
JTUCHUILTUHBIIPOTrpaMMBbI OakanaBpuaTa: «(hu3ndecKas XUMUsD», «OPraHUUECKIIsE XUMHUSD,
«pu3uKay, «MaTeMaTuKaay. 3HaHUS U YMEHUs, TIOJyYEHHBIC B X0OJI€ U3yUCHUS TUCIIUTUTHHBI
«KBaHTOBasi XUMUS», ABIIAIOTCS OCHOBOM JJISl U3yYEHUs, COMMyTCTBYIOIIUX U MOCIEAYIOLINX
JUCHUILIUH - «CTpoeHue BHIECTBa», « BRBICOKOMOJNIEKYISIPHBIE COSAMHEHUS, « XUMHUS KOJLIO-
UAHBIX U HaHOcHUCTEeM», «CymnpamMoliekyosipHas XUMUs», « KOMIbIOTHpHAS! CTPYKTypHask XUMUSD,

1.2.

JIMCUUIUINHBI, KYpCOBBIE paOOThl M MPAKTUKHU, JUIsI KOTOPBIX OCBO-

€HUe JaHHOW MUCIUIUTMHBI HEOOXO0IUMO KaK MPEAIIeCTBYIOIEE:
O3HAKOMUTEINbHAS TPAKTUKA, IMeJarormueckas MpaKkTUKa, HayIHO-UCCIIEIOBATEIbCKas

paboTta, npeAIUIIIOMHas IPAKTHKA.

2. OIIMCAHME INCLUIIIMHBI

2.1. OO6m1as xapakTepucTruka

HauMeHnoBanue nokazareis

3HayeHue moKas3aTeis

HazBanue oO6pa3oBareiabHOI IpOrpaMMbl

04.03.01 Xumus (ITporpamma OakanaBpuata)

HIudp u Ha3BaHUE B COOTBETCTBHUH C y4eO-
HBIM IIJIAHOM

b1.B.O/] KBantoBas xumust

Yactb 00pazoBaTenbHON IPOrpaMMBI

BapuatusHas yacte. (be3anbrepHaTHBHBIE
JIACITATIITUHBI )

KoanuecTBO 3a4eTHBIX €QUHUAL] / BCETO YacOB 4.5/162
2.2. Pacrnipeenenre yacoB 1o nepuoiaM o0ydeHus
o OO6111e€e KOTUYECTBO YacOB
I3
dopma 00Oyue- gl o €aMoCTOs-
p y s g | mexkuu- | nmabopa- | MpaKkTH- o ®opma
HMS 23 TEIBHOM pado- BCETO
o OHHBIX TOPHBIX YECKUX KOHTPOJIA
TBITKOHTPOJIb
Ounas 213 17 17 - 74 108 3a4eT
Ouno-raounas | 2 | 3 5 5 - 98 108 3a4deT

3. LEJU AUCLUATLIAHBI

@opMHUpPOBAaHHE Yy MAruCTPOB METOJLOJIOTMYECKOM M HAYyYHOU KYyJIBTYpBI, CUCTEMAaTH4e-
CKUX 3HAaHUH COBPEMEHHOTO COCTOSIHMS, BOBMOKHOCTEH M OTpPaHMYCHUN COBPEMEHHOUN KBaHTO-
BOI XMMMH; 1aTh B PYKH XMUMHUKaM - SKCIEPUMEHTATOpaM MHCTPYMEHT UCCIIEOBaHMsI, KOTOPBIN
paspemua Obl MPOBOAUTH KBAHTOBO-XMMHUYECKHE HCCIIEIOBAaHUS C UCIOJIb30BAaHUEM BCEX BO3-
MOKHOCTEH COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMM M HAyUYUTh UX MBICIUTH CTPYKTYPHBIMU

KaTCropusiMunu B XUMHUH.
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4. KOMIIETEHIIM OBYYAIOILETI'OCA, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X
NHAWUKATOPBI U TNTAHUPYEMBIE PE3YJIBTATHI OBYUEHUA

Komnerenuuu WNupukatopsl Pesynpratel 00ydeHus
OIIK-3. Cnocoben | OIIK-3.1. Vcnonb3yeT | 3HAeT TEOPETUYECKHE W TOIYIMITUPUICCKUE
NIPUMEHATH pac- COBPEMEHHBIE IT- | Mmogenu, HeOOXOMUMBIE IS PEUICHUS 3aaa4

YeTHO-
TEOPETHYECKUE Me-
TOMABI JUTSI U3yYICHHS
CBOMCTB BEIIECTB U
MIPOIIECCOB C UX

TEXHOJIOTHH TIpu cOope,
aHaJIM3e W TIPEeJCTaBIIe-
HUM WHPOPMALUU XUMH-
YECKOTO MPOQHIISL.

XUMHUYECKON HAIIPABICHHOCT

YMmeer QopMynupoBaTh 3aKIIOUEHHUS U BBI-
BOJBl IO peE3yjibTaTaM aHajlu3a JUTEPATYp-
HBIX JaHHBIX, COOCTBEHHBIX JKCIEPUMEH-
TaJbHBIX U PACYETHO-TEOPETHUECKUX padoT

Y4acTHEM C HC-
MOJIb30BAHHUEM CO-
BPEMEHHOH BBIYKC-
JINTEIIFHOM TEXHU-
KU

XUMHYECKOU HaIIpaBJICHHOCTH.

5. TIPOTPAMMA JUCLHUITJINHBI

HazBanue teMbl

Kpatkoe cogepxaHue TeMbl (BOIPOCHI TEMBI)

Pazgen 1. Konnenuuu u noctynaTel KBa-
HTOBOW XMMHH

KonuenryanbHble  OCHOBBI KBaHTOBOM
TEOPHUH CTPOEHU aTOMOB U MOJIEKYJI

DKclepuMEHTANIbHbIE JJ0KAa3aTEeJIbCTBA CII0KHOMN
CTPYKTYpbI aroMa. OOBEKThl MAaKpO- U1 MUKPOMHU-
pa. I'unoresa Ilnanka o kBaHTax sHepruu. ['umo-
Te3a DUHIUTENHA O KBAHTOBAaHUM YHEPIMH OTPbIBA
AJIEKTPOHOB OT aTOMOB WJIM MOJEKYJ. DHeprus u
UMIYJIbC (POTOHOB. 3aKOHBI COXPAHEHUS SHEPIUU
U UMIyJbca POTOHOB. ATOMHAS IJIAaHETApHAS MO-
nenb Pesepdopna. Ee nenocrarku. [loctynar bo-
pa o CTarMOHAPHBIX COCTOSHUSAX aTOMOB, HEO0XO-
JUMOE U JOCTaTOYHOE YCJIOBHE CTAllMOHAPHOCTU
AJIEKTPOHHON OpOuTH. Pammyc u sHEprus 60poB-
ckoil snekTpoHHOW opOuThl. [loctymar bopa o
JJIEKTPOHHBIX IIEPEX0AAX B aTOMaX.

MaremaTnueckuil anmapaT U MOCTYJAThI
KBaHTOBOI MEXaHUKHU OOBEKTOB MOJEKY-
JSIPHOTO U CYIPaMOJIEKYJIIPHOTO MUpPa

OHIIENTYaJIbHBIE OCHOBbI KBAaHTOBOM MEXaHUKH
XHUMUYCCKHX dacTull. lIoHaTHEe MaTeMaTHYeCKOro
oneparopa. Oneparop UMIYJIbCa U €ro JEeHCTBUE.

)iepaTop KOOPJMHATHI M €ro nerctBue. Omneparop
BPEMEHU U €ro AcucTBUE. [opsaaok nencTBus mapsl
onepatopoB Ha (yHkiu0. CBOICTBa KBAHTOBOME-
XaHUYECKUX OnepaTropoB. JIMHeHbIe onepaTophl.

OMMYTHPYIOIIHE OnepaTopshl. OPMHUTOBBI
ormepaTopsl. OmnepatopHoe ypaBHEHHE Ha COO-
CTBEHHbIC 3HaueHus. [loctynaT o cmocobe omuca-
HUSI COCTOSIHUSA 00BeKTOB MUKpomupa. [loctynar o
criocobe ompesesieHuss QYHKIIMH COCTOSHUS 00b-
€KTOB MHUKpOMHpA: BpeMeHHoe ypaBHeHue [llpe-
nuHrepa. CTalmoHApHOE COCTOSIHUE XUMHUYECKUX
yacTull BemlecTBa. YpaBHeHue lllpenunrepa st

CTALIMOHAPHOT'O COCTOAHUA XHMHUUCCKHUX YaCTHIL




BemectBa. IlocTymat o cmocobGe momydeHHs
YpaBHEHUM KBAHTOBOW MexaHMKH. Iloctymar o
CpeIHEM 3Ha4YeHHUH oneparopa ['amunbToHA cTanu-
oHaoHoro ypasHeHus: Ulpenunrepa. Iloctynar o0
QHTHCUMMETPHYHBIX CBOMCTBAaX (DYHKIIMH COCTOS-
HUsL aHcaMOJi1 00bekTOB Mukpomupa. [loctynat o
CYNEpPHO3UINH COCTOSHUN 0O0BEKTOB MUKPOMUDA.
[OJly4UTh OJHOMEPHBIA OIEPaTOpP KUHETUYECKOU
DHEPrUH MHUKpoYacTulbl. [loayduTs TpeXMepHBII
ornepaTop  KUHETUYECKOM SHEpruu  OOBEKTOB
MUKpoMupa. [loaydnTs omeparop MOTEHIHAIbHON
SHEPrUy B3auMOoJIeHCTBUSA 00BEKTOB MUKPOMHUPA.
[oJlyduTh oOmepaTop TMOJHOW JHEPruu OOBEKTOB
MUKpPOMHpA.

MeTtonon0orusl TONYYEHUS W PEIICHUS
CTallMOHAPHOIO ypaBHEHUS
[IpenvHrepa s 4acTULBI B OJHOMEP-
HOW MOTEHIINAJILHOM sIMe

MeTto1010THsI TIOJIYYEHHSI CTAlMOHAPHOTO YpaB-
Henusi llpenunrepa ans dYacTuiel  CBOOOAHO
JBHKYIIENCS B OTHOMEPHOM IMOTEHIUAIBHOM SIME.
Merononorust pelieHusi CTaMOHApHOIO ypaBHe-
Hus lllpenunrepa mns yacTuisl CBOOOIHO [IBH-
KYLIENCs B OTHOMEPHOU MOTEHUMAIIBHOU SIME.
Mertononorusi aHajid3a U3MEHEHUS >HEPrUM 4Ya-
CTHUIIBI CBOOOJHO JBUXKYIIEHCS B OJHOMEPHOM
HNOTCHIUAILHON gMe. MeTomoIorus aHajimusa Hu3-
MeHeHUs! QYHKIUU COCTOSHUS YaCTUIIBI CBOOOTHO
JBHKYIIEHCS B OJHOMEPHON MOTCHIMAIBHOU sIME
mpun =1, 2,..., k. Y3noBble Touku. Metomonorus
aHalli3a W3MEHEHHS BEPOSTHOCTH MECTOHAXOXK-
JICHUSI YacCTHUIIbl CBOOOJHO NBIDKYIIEHCS B OJHO-
MEpHOW MOTEeHIIMAIBHON siMe mpu n = 1, 2,..., k.

MeTto10510THS TOJTYYEHUS U PELICHUS
ypasHeHus lllpeaunrepa s aroma Bo-
aopoja

MeTto0510THs MOJy4YEHUsI CTAllMOHAPHOIO YypaB-
Henus llpenunrepa anga atoma Bojgopoaa B Je-
KapTOBOM CHCTEME KOOpAMHAT. AHAIHN3 yCJIOBHUMA
pemenust ypapHeHust lllpeaunrepa ayis aroma Bo-
J0poJia B AEKapTOBOM cucTeMe KOOpAUHAT.
Merononorus NoOJIy4YeHUs CTALlMOHAPHOTO YypaB-
Henust lpeaunrepa s aroma Bogopoaa B cde-
pUYECKON CHUCTEME KOOpAMHAT. AHalu3 yCIOBUMI
pemienus ypaBHenus lllpenunrepa ans atoma Bo-
nopoja B chepuueckoil cucreMe KOOpArHaT.
Metononorusa paznenenus ypaBHenus Lllpeaun-
repa JJig aToMa BOJOpoJia B chepHuecKoi cucTe-
Me KOOpJMHAT Ha TpU AU HepeHInaIbHBIX ypaB-
HEHHUs BTOPOTO NOpAJIKA C OJHOM MEPEMEHHOM.

R- ypaBHeHue nns atoma Bojmopoaa. ®- ypaBHe-
HUe a1 aToMa Boaopojaa. O- ypaBHEHHE ISl aTo-
Ma BOAOpoJa. YCIOBUS, IpU KOTOpbIX R-, ®- un
®- ypaBHEeHMS AJI1 aTOMa BOAOPOJAa UMEET pellle-
Hue. AtomHas opOutans. KBaHTOBBIC unclia U UX
B3aUMOCBS3b.

Pazgen 2. Metononornyecknue OCHOBBI
KBAHTOBO-XUMWUYECKUOU MOJEIIN aTOMOB




U MOJIEKYJI

KBaHTOBO-XMMHUECKHE MOJAEIHU CTpOE-
HUS aTOMOB M MOJIEKYJI

KBaHnTOBO-XMMHUECKasi MOJIEIb CTPOCHHUSI MHOTO-
ANEKTPOHHOTO aTtoMa. [Ilpakmuueckoe 3adanue
ona camocmoamenvHoy pabomel. [lomyunTs ore-
paTopbl TaMWIBTOHMAHA KBAHTOBO-XMMHUYECKOMN
MOJIENIN CTPOECHUS MHOT03JIEKTPOHHOT'O aTOMa!
orepaTop KHHETHUECKON S3HEPTUHU Apa aTOMa;
OMepaTop KUHETUYECKOW SHEPruu HIIEKTPOHOB
MHOI'O3JIEKTPOHHOTO aTOMa, ONEpaTop IOTEH-
LAAJIbHON 3HEPTrUU B3aUMOJECUCTBUS AJIEKTPOHOB
C SAPOM MHOTOIEKTPOHHOI'O aToMa; OIepaTop
MOTEHIMATbHON 3HEPIUHU B3aUMOJEHUCTBUS IIEKT-
POHOB MeX/1y COOOM B MHOT03JIEKTPOHHOM aTOME.
KBaHTOBO-XMMHUECKasi MOJENb CTPOCHUSI MOJie-
KyJ — cranMoHapHoe ypaBHeHue [llpenunrepa.
Ilpaxmuueckoe 3adanue 01 CaMOCMOAMENIbHOY
pabompl. [lomyduts orepaTtopbl raMHIbTOHHAHA
KBAaHTOBO-XMMHMUYECKOW MOJENIU CTPOCHHUS MOJie-
KyJ: ONEepaTop KMHETUYECKOM SHEPruum aTOMHBIX
SIIEp MOJIEKYJIb, ONEPATOp KUHETUYECKOH SHep-
MU DJIEKTPOHOB MOJIEKYJIbI; ONEpPAaTOp IOTEH-
LMAAJBbHOM HHEPruyM B3aUMOJACHCTBUS AaTOMHBIX
sIep MOJIEKYJbl MEXIYy coOOif; omepaTop MOTEH-
LHAAJbHON 3HEPTrUU B3aUMOJECUCTBUS AJIEKTPOHOB
C sAIpamMu aTOMOB MOJIEKYJIbI; ONEPATOP IOTEH-
LHAAJBHON 3HEPTrUU B3aUMOJECUCTBUS AJIIEKTPOHOB
MOJICKYJIBI MeXAy coboi. KBaHTOBO-xMMuUUecKas
MOJENIb CTPOEHHUSI aTOMOB U  MOJEKYJd B
npubmmkennn bopna — Onnenreiimepa. KBanTo-
BO-XMMHYECKasi MOJIEJIb CTPOEHHUS aTOMOB B IPH-
OJIMKEHUM HE3aBUCUMBIX 3JEKTpOHOB. KBaHTOBO-
XUMUYECKasi MOJENb CTPOEHUS aTOMOB B
MPUOIMKEHUH CaMOCOTTIaCOBAaHHOTO MOJIS.
MHoOro31eKTpoHHast BOJIHOBAst byHKIUSA
Crnetitepa. KBaHTOBO-XMMHUYECKasi MOJIENb CTPOE-
HUS aTOMOB U MOJIEKYJ] B IPUOIMKEHUU CaMOCO-
IJ1aCOBAHHOTO NOJIsl — MeTo1 XapTpu-Doka.

KoHnuenTyanbHble OCHOBBI METOA MOJIE-
KYJIIpHBIX opOuTanen

KoHnuenmus 1 ocCHOBHbIE MOJIOXKEHUS METOA
MOJIEKYJISIpHbIX opOuTaneil. [Ipubnmxenne MO
JIKAO. Metoznoiorus onpeneaeH s SHEpruu u
CTPYKTYpPbI MOJIEKYJISIPHBIX OpOHTasei - ypaBHe-
Hus Pyrana. AnropuT™ onpeneneHus 3Heprun
MO. Anroputm omnpeneneHus ko3hduuueHTon
npu 6a3ucHnx ¢QyHkuusax MO. Cucrema MO xu-
MHUYECKOM YaCTHULIBI. 3aII0JHEHHBIEC U BAKAHTHBIC
MO. Ouneprun MO. I'pannunsie MO. B3MO u
HBMO. Crpykrypa bitoka MO xumundeckoi 4a-
crunbl. OpOUTaTBHBIN MOTEHIIMAT HOHU3AINH
XMUMHYECKHX yacTull. OpOuTanbHOE CPOACTBO K
ANEKTPOHY XUMHUECKUX dacTull. DyHKIuUsS pac-
IIpEeICHMSI DJIEKTPOHHON IIIOTHOCTH B XMMHYE-
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CKHX YaCTHUlax. BHGKTPOHHBIfI 3apAd Ha aToMax
XUMHNYCCKHUX YaCTHII. SJIGKTpOHHaHHHOTHOCTL Ha
aToMax XUMHWYCCKUX HaCTHII. 3J'I€KTPOHHa$[ 3ace-
seaHoctb AO HECHTPHUPOBAHHBIX HA ATOMaX XUMH-
YCCKUX YaCTHII.

. KonuenryanbHble OCHOBBI TEOPUU XU-
MUYECKON CBA3M B npuodimxeHnu MO

JIKAO

OpOuTanbHO-3NIEKTPOCTATUIECKAS KOHICHIHS B
TEOpUU XUMHUYECKOU CBS3MU. [TpunIIMI
COOTBETCTBUSI aTOMHBIX OpOUTalell B TEOPUU
XUMUYECKOW CBSI3U. ODHEPrusi JABYXaTOMHBIX
B3aMMOJCHCTBUI B MPUONIIKEHUH OpOUTAIBHO-
3JIEKTpOCTaTUUeCKOM KOHIEenuu. COBpeMEHHOE
COCTOSIHE€ KBAaHTOBO-XMMHYECKHX METOJIOB.

CoBpeMeHHOE COCTOSIHHE KBAaHTOBO-
XUMHYECKIX METO/IOB

KoHnuenryanbHble OCHOBBI METOJIOB KBAHTOBOM
xumun. Heamnupudeckue u oty MIupuiecKue
METO/Ibl KBAHTOBOW XMMHUU. HOBHOW HEJIOCTATOK
Metona Xaptpu-Doka. DHEprust 3eKTPOHHOU
KOppemsun. of-31aeKTporHHas Koppensmaus. Ky-
JIOHOBCKAsl KOPPEJIALHMS 3JIEKTPOHOB. DIEKTPOH-
Has koppesiius Oepmu. DIEKTPOHHAS «KYJIO0-
HOBCKasl AbIPKa». DJIEKTPOHHAs «JbIpka Depmm».
Meroasl ydera SJHEpIUH dJIEKTPOHHOU KOppes-
LUH.

AKTyaJbHbIC HANPBJICHUS COBPEMEHHON
KBAaHTOBOU XUMUU

KBanroBas 6noxumusi.

KBanTOBast MeUIIMHCKAS XUMUSL.

KBaHTOBast sKOJIOTHYECKA XUMUSI.

KBaHTOBast Musi TBEpIOTO TeENa.

KBaHTOBast XUMUs CyNMpaMOJIEKYJISIPHBIX CyTpa-
MOJICKYJISIPHBIX CUCTEM.

**KBaHTOBasi HAHOXUMHS.

**CkaHupyromiasi 30H0Bas MHUKPOCKOMHS Kak
WHCTPYMEHT KBAaHTOBOW XUMUH.

**30H70Bast TYHEJIbHAS MUKPOCKOIHUSA. Maraur-
HO-CHJIOBAsi MUKPOCKOTIHSL. DJIEKTPOCHIIOBAs
MUKPOCKOTHS. BImKHemonbHast ONTHYeCcKast
CTIIEKTPOCKOITHSI.

6. CTPYKTYPA U COAEPXXAHUE JUCIHUIIIMHDBI

6.1.

dopma o0yueHus — ouHasi, Kypc — 2, cemectp — 3

HaumeHnoBanus pa3aciioB U TCM Komaectso uacos
Jlekr. Jlabop. | IlIpakr. | CPC+K | Bcero

Pa3znen 1. Konuenuuu u noctyaaTel KBaHTO-

o 8 8 - 32 48
BOM XUMUHU
KoHuenryaneHble OCHOBBI KBAHTOBOMW TE€O- > 2 ) ] 12
pPHH CTPOCHU aTOMOB U MOJIEKYJI
MareMaTHuecKuil anmapar 1 mocTyJIaTsl KBa-
HTOBOW MEXaHHKU OOBEKTOB MOACKYJSIPHOTO 2 2 - 8 12
U CYIIPaMOJIEKyJIIPHOIO MUpa
MeTtoa0J10r1sl NOAYUYEHHUsI U PELICHUs CTAlM- 2 2 - 8 12




oHapHoro ypasHeHus lllpeaunrepa s 4a-
CTHIIBI B OTHOMEPHOM NOTCHIIMAIILHOU IME

MeTtoom0rus MOMyYEHUs U pelIeHUs ypaB-

2 2 - 8 12
HeHus [llpenuHrepa Ui atoma BOIOpoaa
Pa3pnen 2. MeTonoornyeckue OCHOBEI KBaH-
TOBO-XUMHUYECKHOM MOJIETN aTOMOB U MOJIE- 9 9 - 40 60
KyJI
KBaHTOBO-XMMHUECKHE MOJEIH CTPOCHUS ) ) i 3 12
aTOMOB U MOJIEKYJI
KonuentyanbHble OCHOBBI METO/1a MOJIEKY- ) ) i 3 12
JSIPHBIX OpOUTaIeH
. KoHnenryansHble OCHOBBI TEOPUU XUMUYE- ) ) i ] 12
ckoii cBsizu B mpubmmkenun MO JIKAO
CoBpeMeHHOE COCTOSIHIE KBAaHTOBO- ) ) i ] 12
XUMHUYECKHX METOJIOB
AKTyaJbHbIE HAPBJIECHUS COBPEMEHHON 1 1 i 10 12
KBAaHTOBOUW XUMUU
HUTOT'O 11O KOMITOHEHTY OIIOIT 17 17 - 74 107

6.2. ®dopma obyyeHMAa — O4HO-3a04HasA, Kypc — 2, cemecTp — 3
HaumeHnoBanus pa3aciioB U TCM Komriectso wacos
Jlexir. Jlabop. | Ipakr. | CPC+K | Bcero

Pagﬂen 1. Konnenuu u moctynaTsl KBAaHTO- ) ) i 44 48
BOIl XUMUU
KonnentyansHble OCHOBBI KBAHTOBOU TE€O- 0.5 0.5 i 1 12
pPHH CTPOCHU aTOMOB M MOJICKYJI
MareMaTHuecKuil anmapar 1 1mocTyJIaTsl KBa-
HTOBOW MEXaHHKU OOBEKTOB MOACKYJSIPHOTO 0.5 0.5 - 11 12
U CYNPaMOJIEKYJISIPHOTO MHPa
Metononorust MOAYyYEHUsI U PELICHUs CTallM-
oHapHoro ypaBHeHus lllpenunrepa ans ya- 0.5 0.5 - 11 12
CTHULIBI B OJTHOMEPHOU MMOTEHIIMAIBHOM M€
MeTtoo00rus TOMyYEHUs ¥ pElIeHUs YpaB- 0.5 0.5 i 1 12
Henus Ipenunrepa s atoMa Bogopoaa ] ]
Pa3pnen 2. MeTonoornyeckue OCHOBEI KBaH-
TOBO-XUMHUYECKHOM MOJIEN aTOMOB U MOJIE- 3 3 - 54 60
KyJI
KBaHTOBO-XMMHUECKHE MOJEIH CTPOCHUS 1 1 i 10 12
aTOMOB U MOJIEKYJI
Konnenryansubie OCHOBbI METO/1a MOJIEKY- 0.5 0.5 i 1 12
JISIPHBIX OpOuTaNel
. KoHnenryansHble OCHOBBI TEOPUU XUMUYE- 0.5 0.5 i 1 12
ckoii cBsizu B mpubmmkenun MO JIKAO ) '
CoBpeMeHHOE COCTOSIHIE KBAaHTOBO- 0.5 0.5 i 1 12
XUMHUYECKHX METOJIOB
AKTyaJ'IBHVBIe HAIPBIICHUS COBPEMEHHOM 0.5 0.5 i 1 12
KBaHTOBOW XUMHUHU
HUTOI'O 11O KOMIIOHEHTY OIIOIT 5 5 - 98 108
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7. OHEHOYHBIE MATEPUAIJIBI (CPEACTBA) JISI TEKYINEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALIMN

7.1. KoHTposbHBIE BOITPOCHI

Paznen 1
Kakue skcriepuMeHTaIbHBIC JOKa3aTebCTBA CIIOKHOW CTPYKTYpPhI aTomMa?
[TpuBecTH nmpuMepsl 00BEKTOB MaKpO- 1 MUKPOMUA.
OtkpbiTHE KBaHTa SHeprud. [locTosinuas [Tnanka.
Kakoii kirroueBoii pe3ynbrat B o0bsicHeHHH GoTodaddexra?
[Toka3ath CBsI3b SHEPTHU U UMITYJILC POTOHOB.
PackpbITh coiepikaHie 3aKOHOB COXPAHEHHS SHEPTHH U UMITyJIbca (OTOHA..
AToMHas TlaHeTapHas MoJienb Pesepdopra.
[Toctynatel Bopa o crarimoHapHBIX COCTOSHHUSIX aTOMOB, HCOOXOIUMOE U IOCTATOYHOE

YCIIOBUE CTAIMOHAPHOCTH IIEKTPOHHOU OPOUTHI.

Kak cBsi3aHbl paanyc 1 Heprusi G0POBCKON AIEKTPOHHON OPOUTHI.

IToctynar bopa 0 31€KTpOHHBIX NIEpPEX0ax B aTOMax.

B yem cymHOCTh OTKpBITHS 3IEKTPOHHON BOJIHBI J1e bpoiina?.

Kak nony4yuts ypaBHEHHE 2JIEKTPOHHON BOJIHBI J1e bpoiins.

JnvHa 371eKTpOHHOM BOJIHBI J1e bpoiisis.

JlinHa BOJIHBI 0OBEKTOB MUKPOMUPA B IBUKCHHH.

BonnoBoit noctynat e bpoiins o cTalilmoHapHOCTH 3JIEKTPOHHBIX OPOUT.

[Tpunuun HeonpeaenenHoctu I'elizendepra.

B dyem CymHOCTh CTaTUCTHYECKOIO TOJIKOBaHUS BOJIH Jie bpoiiis.

KoHuenryanbHble OCHOBBI KBAHTOBOW MEXAHUKM XUMUYECKUX YACTHILI.

[ToHsTHE MaTeMaTUYECKOTO ONIEPATOPA.

Oneparop uMIyJibca v €ro J1eiCTBUE.

Omneparop KOOpAUHATHI U €T0 IEHCTBUE.

Onepatop BpEMEHU U €ro ICUCTBUE.

[Topsiok AeHCTBUS Mapbl ONEPaTOPOB Ha (PYHKIHUIO.

CBoiicTBa KBAHTOBOMEXAHUYECKUX ONIEPATOPOB;

JInneliHbIE OIIEpaTOPBL.

KommyTupytoiue onepatopsl.

OpMUTOBBI ONIEPATOPBHI.

OnepaTopHOE ypaBHEHHE HAa COOCTBEHHBIE 3HAUEHUSI.

[Toctynar o cioco0e onucaHusi COCTOSTHUS 00BEKTOB MUKPOMUDA.

[Toctynar o crocobe onpeneneHuss GYHKIIMH COCTOSTHUS OOBEKTOB MUKPOMHpPA: BPEMEH-
Hoe ypasHenue [Ipenunrepa.

CranuoHapHOE COCTOSTHUE XUMUYECKUX YACTHIL BEIECTBA.

VYpasuenue lllpeaunrepa 11t CTallnOHAPHOTO COCTOSHUS XMMHUYECKHUX YaCTHUI BEIIECTBA.

[TocTynat o cmocoOe nmoaydeHusi ypaBHEHU KBAHTOBOM MEXaHHKH.

ITocTynar o cpegHeM 3Ha4eHUM oneparopa ['ammibTOHa cTanMoHaoHOro ypasHeHus llpe-
JUHTEepa.

[Toctynat 06 aHTHCUMMETPUYHBIX CBOWCTBaX (DYHKIIMHM COCTOSIHMS aHCamOisi 0OBEKTOB
MHUKPOMHMPA.

[TocTynat o cynepno3uLuu COCTOSTHII 00BEKTOB MUKPOMUPA.

[Tony4uTh OMHOMEPHBIN ONEPATOP KUHETUUECKON YHEPTUU MUKPOYACTHIIHI.

[Tomy4yuTh TpeXMEpHBIH OnepaTop KUHETHIECKOH SHEprur 00BEKTOB MUKPOMHUPA.

[TomyuuTs omepaTop MOTEHIIUATLHON YHEPTUU B3aUMOICUCTBHS 0O BEKTOB MUKPOMHUPA.

[TomyuuTts oneparop MOJTHOM SHEPTHH 00BEKTOB MUKPOMUPA.
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Ypasuenue [lpenunrepa nias yacTuibl CBOOOJHO IBMXKYIIEHCS B OJTHOMEPHOM MOTEHIIN-
aIBHOM sIME.

Pemenne ypaBuenus lllpeaunrepa mist yacTUIBI CBOOOAHO ABIKYIICHCS B OAHOMEPHON
MOTEHIMATBHOM SIME:

HEPTUsl YaCTUIBI CBOOOTHO JBUKYIIECICS B OJJHOMEPHON MOTEHIIUATIBHOU sIME;

(GYHKIUS COCTOSIHMSI YaCTHIIBI CBOOOJHO IBMKYIICHCS B OJHOMEPHOH IOTCHIIMAIBLHOM
sIME.

KBanToBaHMEe 3HEPTUU YACTHUIBI CBOOOJHO JBIDKYIICHCS B OJHOMEPHOM MOTEHIIMATHHOM
sIME.

V3meHeHrne (QYHKITMM COCTOSIHUS M BEPOSITHOCTH MECTOHAXOXKICHUS YaCTHUIIBI CBOOOIHO
JIBUXKYIIEICS B OJHOMEPHON MOTEHIMATBHOU siMe ipu h = 1, 2,..., k. Y3510BbI€ TOUKH.

Mertononorus noaydeHus: ctauroHapHoro ypaBHeHus llpeaunrepa mins atoma BOogopoja B
JIEKApTOBOM CUCTEME KOOPIMHAT.

Amnanuz ycioBuil pemienus ypapHenusi llpeaunrepa ajis aroma BOJOpoia B ACKapTOBOM CH-
CcTeMe KOOp/IMHAT.

Mertononorus noaydyeHus: crauroHapHoro ypaBHeHus llpeaunrepa mius atoma BOogopoja B
ceprueckoit cucreMe KOopauHar.

AHanu3 ycnoBuil pemenus ypaBHenus lllpemgunrepa st atoma Bojoposaa B chepuueckoit
CHUCTEME KOOPJIMHAT.

Merononorus pazaenenus ypaBuenus llpeaunrepa s atoma Bogopoaa B chepudeckoi cu-
cTeMe KOOpAMHAT Ha Tpu nuddepeHnanbHbIX YpaBHEHUS BTOPOTO MOpsiIKa ¢ OJHOM mepe-
MEHHO.

R- ypaBHeHue 1 atoma BOgopoaa.

®- ypaBHEHHE JIJIsl aTOMa BOJIOPO/Ia.

@- ypaBHEHHE IJIs aTOMa BOJAOPOJIaA.

VYcnosus, npu Kotopbix R-, @- n @- ypaBHeHHs U1l aTOMa BOJOPO/1a UMEET PELICHHUE.

ATomHas opOUTaIb.

KBanTOBBIC UKCIa U X B3aUMOCBSA3b

Pazpen 1

KBaHTOBO-XMMHUECKast MOJIENb CTPOCHUSI MHOTO3JIEKTPOHHOTO aTOMa.

KBaHTOBO-XMMHUECKasi MOJENIb CTPOCHUS MOJIEKYJ — CTallMOHapHOe ypaBHeHue lpennn-
repa.

KBanToBO-XxuMuueckass MOJENb CTPOEHUS aTOMOB M MOJIEKys B mpuOmmkenun bopna —
Onnenreiimepa.

KBantoBo-xumuueckass Mojieib CTPOCHHUS aTOMOB B NPUONMKEHUH HE3aBUCUMBIX 3JIEK-
TPOHOB.

KBantoBo-xumuyeckasi MOZiesib CTPOCHUS aTOMOB B MPHUOIMKEHUHM CaMOCOTJIACOBAHHOTO
TOJISL. .

MHoroanexkTpoHHas BoJiHOBast pyHKius Creirepa.

KBaHTOBO-XMMHUYECKass MOJAEIb CTPOCHHUS AaTOMOB M MOJIEKYJI B MPUOIMKEHUH CaMOCO-
IJ1aCOBAHHOTO 0JIsl — MeTo1 XapTpu-Doka.

Heorpannuennsiit meton Xaprpu-doka.

OrpanuueHHbll MmeToa XapTpu-Doka.

Konnenmus MeToga MONIEKYISIPHBIX OpOUTAICH.

ATomHas opOUTaIB.

KBanTtoBbIe uncoa.

MonekynspHas opOUTab.

BapuannonHas Teopema.

Tounsie u mpo6HBIE MO.

[Tpubmmxenne MO-JIKAO.

Ycnosue rubkoctu MO.
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VYcnocue ans Tounoit MO.

Yucimo MO XUMHYECKOH YaCTHIIBL.

VYpasuenuss MO JIKAO CCII Pyrana.

MeTtonomnorus onpeaenenus snepruu MO.

MeTtonomorus onpeaeneHust kodgpuueHTos mpu 6azucanx AO B MO.

Cucrema MO XUMHYECKOH YaCTHUIIEL.

3anonHeHHble U BakaHTHbIE MO.

Oneprun MO.

I'pannunsie MO. B3MO u HBMO.

Crpykrypa bi1oka MO XUMHYECKON 4aCTHUIIBI

OpOuTaIBHBIN TOTEHITHAT MOHU3AIIUH XUMHYECKUX YaCTHII.

OpOuranbHOE CPOACTBO K ANMEKTPOHY XUMHUECKUX YaCTHII.

@OyHKIMS pacipeesIeHUs JIEKTPOHHOM MNIOTHOCTH B XUMUYECKUX YaCTHUIIAX.

DJEKTPOHHBIN 3apsi] Ha AaTOMAaX XUMUYECKUX YACTHII

DNEeKTPOHHASAIIIIOTHOCTh Ha aTOMaX XUMUYECKUX YaCTHII.

DnexTpoHHas 3aceleHHOCTh AO LIEHTPUPOBAHHBIX HA ATOMAaX XUMUYECKUX YACTHII.

AJIropuT™ MoJTydeHus BeIpaxkeHue st sneprun MO Ho ™.

AnropuT™ onpeaenenus 3aeprusu MO Ha™.

Anroputm omnpenaeneHus K03pduineHTos.

TpeOGoBaHMs K KBAHTOBOXUMHUYECKHM METO/IaM.

HesMnupuyeckue U moysMIupuIecKue METOAbl KBAHTOBIIM XUMUH.

CoBpeMEHHOE COCTOSIHME HEAMIHUPUUYECKUX U MOTYIMIUPUUECKUX KBAHTOBO-XUMHUUYECKUX
MOJEIIEH.

OHeprus 3eKTPOHHOU KOPPEIALINH.

of-2TIEKTPOHHAST KOPPEISALIHSL.

KynonoBckas Koppemnsius 3JeKTPOHOB.

OnexTpoHHas Koppensauus Pepmu.

DNEeKTPOHHAs «KYJIOHOBCKAs! IbIPKay.

DNeKTpOHHAs «JAbIpKa DepmMu».

CriocoObl ydeTa 3JIeKTPOHHOU KOPPEIISIII

KommsrorepHbie ”HPOPMAITMOHHBIE TEXHOJIOTUU KBAHTOBOW XMMHUH.

HyperChem meTononorus KBaHTOBO-XUMHUYECKOTO MOJEITUPOBAHUS.

3amyck u 3aBepiienne padbotsl HyperChem komruiekca mporpamMm CTpYKTYPHON XUMHUU.

Crtpykrypa padouero okna u MeHro HyperChem.

Meropnonorus coznanus 3D-cTepeoXuMUYecKo MOJEIN XUMUYECKUX COSTMHEHUH.

Buzyanuzanuyst MOJIEKYJISIPHOW MOJIEIIH.

M3meHeHue 11BeTa paboyero OKHa U MOJICKYJISIPHBIX OObEKTOB.

['paduaeckoe nmpeacraBieHre MOJICKYJISIPHONH MOJIEIIH.

Brinenenue CTpyKTypHBIX 2JIEMEHTOB B MOJIEKYJISIPHOM MOJIEIH.

Omnpenenenre BETUUYUH NapaMETPOB MOJIEKYJISIPHON CTPYKTYPHI.

Metononorus HyperChem kBanToBO-xmmmueckoro pacuera.HyperChem unaTepdetic Mmo-
JEKYJISIPHOU TpaQUKH.

7.3. Bonpochl TUCEMEHHON KOHTPOJBHOMN paOOThI
KonnenTyaabHbIe OCHOBBI, COCTOSTHUE M MTPOOIEMBbI COBPEMEHHOM KBAaHTOBOM XUMUH.
3agaun KBAaHTOBOW OMOXVIMHUM.
3agaun KBAaHTOBOW HAHOXUMHUHON3
aJadyy KBaHTOBOH MEIUIIMHCKON XVMUHU. .
3a1aun KBAaHTOBOI DKOJIOTHYECKOU XUMHH. ,
3aauu KBAHTOBOW CYNPaMOJIEKYJISIPHOW XUMUHU.
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MarautHo-cuI0Bast MUKPOCKOTIHSL.

DNEeKTPOCUIIOBAsT MUKPOCKOIIUSI.

MeTo10710THST KOMPBIOTEPHIX TEXHOJOTHH HEAIMITUPUICKONW KBAHTOBOW XUMUHU.

OpGutamu Xaptpun — Doka.

Opo6utanu Cneiirepa - 3eHepa.

baszucHble GyHKINY 7151 HEOMITUPHUUECKUX PaCUETOB.

OpOuranu raycoBoro THa.

OnHOSKCIIOHEHIMANTbHASL OPOUTAIL CIIPTEPOBCKOTO THIIA.

MunuMabHbIe 0a3UCHBIC HAOOPHI.

JIByX9KCIIOHEHIIMANBbHBIE Oa3uCHBIE HAOOPBHI.

Pacmmpennsie 6a3ucHbie HAOOPBHI.

[Tonspuzanmonnsie u quddy3HbIe PYHKIINH.

Uctounuku norpemHoctu CCII MO JIKAO pacuetos.

OO0t MOAX0M K y4eTy SHEPTHH IEKTPOHHON KOPPETISAIIH.

KomOnHupoBaHHbIE KBAHTOBO-KJIaccuyeckue npudmmkenus (QM/MM).

OpOuTanbHO-3IIEKTPOCTATUUECKAs KOHIICTILNS TEOPUU XUMUYECKON CBA3H..

OcHoBHbIE IPECTaBICHNS OPOUTAIIBHON KapTUHBI XUMUYECKO CBS3H.

[Tpunnmn opéutansHoro coorsetcTBusi. AO (MeToanka MainkeHa).

*apaMeTppl KPUTHYECKHX TOYEK 3JIEKTPOHHOH IMJIOTHOCTH, XapaKTEepHU3YHOIUe XUMHUYe-
CKYIO CBSI3b.

Konnenuus cun B Teopunm XMMHUYECKON CBs3U: Teopema ['enbmana-DeliHMaHa, IpUpoaa
XUMHUYECKON CBSA3M B MPHUOIMKEHUU 3JIEKTpocTaTudeckoil Teopemsl ['enbmana — deifH-
MaHa.

Teopema Bupuana, mpupoia XMMUYECKOH CBSI3U B MPUOIMKEHUU TEOPEMbl BUpHATIa.

OneMEeHTapHBIM aKT XMMHUYECKON pEeaKItu.

Teopusi mepexoAHOr0 COCTOSIHUSA XMMHUYECKOM peakiuu. Pacuer moBEpXHOCTH MOTEHIU-
aJIbHOM DHEPIMHM XUMUYECKOU PEAKIUU.

Crammmonapnsie Touku [1119 snementapHoi peakiuu. [1lyTh XMMHUUYECKON peaknu.

OrneHKa reoMeTpHUH NEPEXOAHOI0 COCTOSHUSA XUMHUUYECKOM peakLinu.

NHnekcbl peakiimoHHOM crmocoOOHOCTH.. KBaHTORBSI TEPMOXUMUSL.

Merton n301eCMUUECKUX PEAKLIUAMN.

Onpenenenne TEPMOXUMUYECKNAX XAPAKTEPUCTUK XMUMHYECKUX YACTHUL U SHEPTUH UX JTU-
COLIMAIIUU HAa WOHBI ¥ PaJWKallbl B MPUOIMKCHUN W30JeCMUYECKUX peakmmii. Hewnso-
JIECMUYECKUE PEAKIINH.

Bpewmst B puznueckoit XUMUM: KHHETUKA U TUHAMUKA.

PCM koHTHHyallbHblE MOJEINW U CYNEPMOJEKYJIsIpHOEe NPUOIMKEHNE KBAHTOBO-
XUMHYECKOTO MOJICIIMPOBAHKSI BIUSHUSI PACTBOPUTENS HA PEAKIMOHHYIO CIIOCOOHOCTH
XUMHUYECKHUX PEearcHTOB.

KonTHuHyanpHasi MOJIEINb MOJIIPU3AIIMOHHOTO JCHCTBUSA. . MOJIEIUPOBaHUE COJBBATHBIX
o6omouek pacteoputesst COSMO.

DHeprus U rpaiueHThl YHEPTHH JUIIEKTPHUIECKOTO IKPAHUPOBAHUS PACTBOPUTEIEM MO-
neKyJ Bemiecta. [1oyHast SHEPTUS COMBBATUPOBAHBIX MOJICKYJISIPHBIX CHCTEM.

O dexTsl MONAPU3ANUOHHOTO NEUCTBUS PACTBOPHUTENS HA MapaMmeTphbl AIEKTPOHHOU
CTPYKTYpPbl XUMUYECKUX YACTHLI.

7.4. O6pazen coaepkaHUsl FK3aMEHALIMOHHOTO Omiiera (MpU HAMYMM SK3aMeHa 10 JucC-

IUTITMHE) -3a9eT
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8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE [TOJIYHAIOT OBYYAIOUIUECA

OOmiast oleHKa 3HaHUM O00yyaromMXCs MO0 JUCHUIUIMHE mpoBoautTcs mo 100-0amnpHON
HIKajJe UCXOJs U3 MaKCHUMyMa, IPUBEACHHOTO B Tabymile Hike. OpraHu3alnuoHHO-y4ueOHas pa-
00Ta B ayJJUTOPHH OLIEHMBAETCS HA OCHOBE TaKUX KPUTEPUEB KaK MOCEIAeMOCTh 3aHATHIi, CBOE-
BPEMCHHOC U KAQYCCTBCHHOC BBLINMOJIHCHUC JOMAIITHUX 3aI[aHI/II71, AKTUBHOCTH BO BpEMs IMPOBCAC-
HUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH (ydacThue B OOCYXIECHHU TEKYLIETO W IMPOHJIECHHOTO
MaTepuaia, pelieHue 3aaad u T.1L.).

8.1. Cemectp 1
8.2. 3, ouHas opma 00ydeHHUs
Homepa pasaenos Bus paboT MaxcumaibHOe KosH-
4eCTBO 0AJIOB
Opranu3aionHo-yueOHas paboTa B ay TMTOPHH 35
CamocrositenpbHas pabora 25
1-2
KonTtposnpHast pabota 50
HUTOT'O 100
OO0mmii UTOT 3a ceMecTp 100
8.3. Cemectp 3, ouHO-3204Hast hopMa 0O0yIeHUs
Howmepa paznenos Bunsl pabot MaxcumanbHoe kosu-
4ecTBO 0OaJIIOB
Opraamu3amoHHo-y4eOHas paboTa B Ay TUTOPUH 35
10 CamocrosTensHas paboTta 25
KoHTposbHas pabota 50
HUTOIr'o 50
50
OO0muii utor 3a cemecTp 100
CooTBeTcTBHE OAIIIOB OIICHKE
OrieHKa 110 OATHOAJUIFHON LIKAJe
KonuuectBo 6amnoB u3 =
100 ECTS Ok3ameH, auddepeHIUpoBaHHbIN 3a- 3auer
4er
90-100 A OTJINYHO 3a4TE€HO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E yIOBIECTBOPUTEIHHO Sa9ToHo
35-59 FX HEYJIOBJICTBOPUTEIHLHO He 3a9TeHo
0-34 F HE 3a4YTEHO
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9. OBECIIEYEHUME OBPA30OBATEJIbHOI'O [TPOLIECCA LA JIULL C OI'PA-
HWYEHHBIMU BO3MOXHOCTAMMU 3/10POBbA 1 UHBAJIMIOB

B xoze peanu3zanuy JUCHHUILTAHBI HCIIOJIB3YIOTCS CIICTYIOIINAE TOTIOTHATEIBLHBIC METOIBI
00y4YeHHs1, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTecTallui 00y4arouuxcs B
3aBUCHMOCTH OT UX WHIANBUAYATBHBIX OCOOCHHOCTEH:

1) JUIS CIENBIX U CIIA0OBUNALINX:

— JeKIUU OPOPMIISFOTCSI B BHJIC DJICKTPOHHOTO JOKYMEHTA, OCTYITHOTO C TMOMO-
HIbI0 KOMIIBIOTEPA CO CIIEHUATH3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUCHUEM;

— JUTS. BBITIOJTHCHHSI 33JIaHUS MPU HEOOXOIUMOCTH TIPEOCTABIISETCS YBEINIUBAO-
1Iee yCTPOMCTBO; BOZMOYKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBEINMYMBAIOIINX YCTPOUCTB;

— MUChMEHHBIC 33JIaHUsT OPOPMIIIOTCS YBETHUECHHBIM MIPU(TOM.

2) JUIS TITyXUX U CTa00CBIIIAITIX:

— JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJICKTPOHHOTO JOKYMEHTA;

— MUChMEHHBIC 33aJJaHUS BBIMOJHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU QopMe;

— 9K3aMEH TPOBOJUTCS B MUCHbMEHHON (hOpME HAa KOMITBIOTEPE; BO3MOXHO IPOBE-
neHue B popme TeCTUPOBAHUS.

3) JUISL JIALL C HAPYIIEHUSMU OITIOPHO-ABUTATEIBHOTO alIapara:

— JeKUUU oQOPMIIIOTCS B BHJIE AJIEKTPOHHOTO JOKYMEHTA, TOCTYIMHOTO C MOMO-
b0 KOMITBIOTEPA CO CIICIUATH3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

— MUChMEHHBIC 33JJaHUS BBITMOIHSIOTCS HA KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOUW (hOpME HITU BBITIOJNHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Tpu HEOOXOAMMOCTH TIPEyCMATPUBACTCS YBEITUYCHUE BPEMEHH JIJISl TIOJITOTOBKU OTBE-
Ta.

[Ipouenypa nmpoBeaeHUs TPOMEKYTOUHOH aTTECTAIMH ISl OOYJArOIIUXCSl YCTaHABIHBA-
eTcs ¢ YU€TOM UX MHAMBHIYaJIbHBIX Ncuxodusnueckux ocodeHHoctel. [IpomexxyTounas atre-
CTaIl¥sl MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue nporenypbl OLEHUBAHUS PE3yIbTaTOB O0yUEHHUS JOMYCKAEeTCs ¢ UCIOIb30-
BaHUEM JIUCTAHIIMOHHBIX 00PA30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs JO0CTYI K MHOOPMAIMOHHBIM U OMOIHOTpagUIECKUM pecypcaM B CETH
WNuTepHeT s kaxaoro odydaromerocs B (opMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3]10-
POBBS ¥ BOCIIPUATHS MH(POpPMALIUU:

1) JUISL CIIETIBIX U CIIa0OBUIAIINX:

— B IeYaTHOU (OpMe YBETUUECHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUISL TITYXHUX U CIIa0O0CTBIIIAIINX

— B IIEUaTHOH popme;

— B (hopMe AIEKTPOHHOIO JJOKYMEHTA.

3) JUTsE 00YYArOIIUXCS C HAPYIIEHUSMU OMTOPHO-/IBUTATEIILHOTO armapaTa:

— B IeUaTHOM opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECITEUEHUE VUYEBHOI'O ITPO-
LIECCA

VYuebnsle 3ansTus npoBoaaTcs B IX yuebnom kopmyce oul'V (r. Honenk, yu. lopca,
17a). {nst mpoBeAeHUS JIEKITMOHHBIX U MPAKTUYCCKUX 3aHATUN TpeOyeTcs ayauTopus, 000pya0-
BaHHAasi MEJIOBOM WIJIM MapKEpHOW TOCKOH, MyJIbTUMEAUUHBINA MPOEKTOP U SKpaH, HOYTOYK, KOM-
IUIEKT yuyeOHOM MeOenu Ui CTyAEHTOB, padouee MeCTo mpemnojaBares, Boixo] B MHTepHET —
MIPOBOIHOM WIIK C HCTONb30BaHueM Wi-Fi.



15

Jist caMOCTOSITENTFHONH pabOThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECypCHI
HayuyHol OHMOJIMOTEKM YHUBEPCUTETa M JPYTHX DJIEKTPOHHBIX OUOJMOTEUHBIX 0a3 JIaHHBIX,
y4e0HO-METOIMIECKOE OOECIICUeHNE, MPEICTABICHHOE B YYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpMyca (ayn.405).

[Ipu w3y4eHNn TUCHMIUTMHBI TPUMEHSIOTCS 3JCKTPOHHOE OOY4YeHHE W TMCTAHIIMOHHBIC
00pa3oBaTeNIbHBIC TEXHOJIOTHH.

C ucronp30BaHUEM PECYpPCOB JIUCTAHIIMOHHOTO 00pa30BaHUs OCYIIECTBISIETCS] TEKYIIUI
KOHTPOJIb 3HAHUI 00YyYaroIuXCs Ha OCHOBE TECTUPOBAHHS M TIPOBEPKU PE3YJILTATOB CAMOCTOSI-
TEIbHOU pabOTHI.

11.  PEKOMEHAYEMASA JINTEPATYPA

11.1. OcHoBHas nuTEepaTypa

| Ilupenscon, B.I'. KBantoBas xumus. Mosexkynbl, MOJEKYISIPHBIE CUCTEMBI U
TBEpAble Tena: yued. mocobue sl CTYACHTOB By30B, OOYYAIOIINXCS MO XUM.-
TEXHOJI. HampaBjieHusM U crienuanbHocTsM / B.I'. upenscon. — Mocksa: BU-
HOM. JIa6. 3uanuii, 2010. — 495 c. TekcT: HenocpeaCTBEHHBIH.

2  Typosckuit H.A. IlpakTukyM MO KBaHTOBOM XMMHH: yuyeOHOe mocobue /
H.A.Typosckuii. — loneuk: I'OY BIIO «douHVY», 2019. — 145 c. Tekcr:
HEIOCPEACTBEHHBIN.

3 Typosckuii H.A. IlpakTukyM mo KBaHTOBOW XUMHUHU [DJIEKTPOHHBIN pecypc]:
yuebHoe nocodue / H.A. Typosckuii. — [Jlonenk: 'OY BIIO «/lonHVY», 2018. —
145 c. TekcT: 2NeKTPOHHBII..

4 Typosckuit H.A. MpaKTUKYM KOMMbIOTEPHOM CTPYKTYPHOM XMMumn: yyebHoe nocobue /
H.A.TypoBckui. — oHeuk: TOY BMNO «JoHHY», 2018. — 145 c. TeKcT: HenocpeaCTBEHHbIN.

5 Typosckuit H.A. MpakTUKYM KOMMNbIOTEPHOMN CTPYKTYPHOM XMMUM [INEKTPOHHbIN pecypc):
yyebHoe nocobue / H.A.TypoBckuit. — OoHeuk: FOY BMNO «JoHHY», 2018. — 145 c. TeKcT:
3NIEKTPOHHDbILL.

11.2. JlononHuTENbHAS TUTEPATYPA

6 Epmakos, A. N. KBaHTOBaA MexaHWKa M KBaHTOBasA XMmusa: yyeb. nocobue ana CTyaeHTOB
BY30B, 0by4atoLmxcs no cneunanbHoctv BMO 020101.65 "Xumusa" / A.N. Epmakos. —
Mocksa: FOpaiiT, 2010. — 555 c. TeKcT: HenocpeAaCcTBEHHbIN.

7T Maiiep, U. N36paHHble rnaBbl KBAHTOBOM XMMWUU: [0Ka3aTeNbCTBA TEOPEM U BbiBOJ, Hop-
myn / U. Maitep ; nep. c aurn. M.b. apxosckoro n A.M. TokmaueBa ; noa pea. A.J1. Yyrpe-
eBa. — MockBa: BUHOM. NabopaTtopua 3HaHni, 2009. — 384 c. TeKCT: HENOCPEACTBEHHbI.

8§ Crpwxkak, I1.LE. KBantoBass xumus: y4eOHUK Il CTy[A. BbIC. y4eOH. 3aBen. /

IL.E. Crpuxak; Hanmonanensii yH-T "KueBo-Morunsanckas axan.". — Kues:
N3n. nom "KueBo-Morwisuckasa akana.", 2009. — 458 c. Tekcrt: Hemocpen-
CTBECHHBIH.

9 Tpuwaesa T. H. KBaHTOBaA XMMUA CYyNPamMONEKYAAPHbIX CUCTEM Ha OCHOBE KYKyp-
6ut[n]ypunos [Tekct] / T. H. Mpuwaesa, A.H. Macouii, A.M. Ky3HeuoB. — Mocksa: /leHaHA,
2016. — 208 c. TeKCT: HENOCPEACTBEHHDbIN.

10 NacrepHak, E. H. OcHOBbI KBaHTOBOM xMMuK: yyebHoe nocobue. / E.H. MactepHak, H.A. Ty-
POBCKMM ; [JOHEUKMI HaL,. YH-T, XUM. ¢-T, Kad. dum3. xumun. — loHeuK: JoHHY, 2012. — 81 c.
TeKcT: HenocpeaCTBEHHbIN.
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12. UHO®OPMAIMWOHHBIE PECYPCBI

1. UHPopMMO : 3NeKTPOH. cnpaBoyHnk / 000 «PUHOUL». — Mocksa : M3aaT. aom
«MHpopmmo», [2018?—- ]. — URL: https://www.informio.ru (aata obpauieHua: 19.05.2023). —
TeKCT : 9N1eKTPOHHbIN.

2. IPR SMART : Becb KoHTeHT IBC Ipr books : undposoit obpasosat. pecypc / 000 «Al
Mun Op Megua». — [CapaTos : At M Ip Meama, 2022]. — URL: http://www.iprbookshop.ru (aata
obpauweHuma: 19.05.2023). — Pexkum gocTtyna: ans aBTOpu3. nonb3osaTtenen. — TeKcT. Ayano.
N306parkeHnn : 3NEKTPOHHbIE.

3. JlaHb : 3NeKTPOH.-6nba. cuctema. — CaHkT-MeTepbypr : JlaHb, cop. 2011-2021. — URL:
https://e.lanbook.com/ (aata obpauwieHus: 19.05.2023). — TeKCT : 3INEKTPOHHbIN. — Pexxum ao-
cTyna: ana aBTopusmMp. Nonb3oBaTenei.

4. CIb : KoHcopuuym ceTeBbiX 3N1EKTPOH. 6-K / DNeKTPOH.-6nba. cuctema «JlaHb» npu
noaneprkke AreHTcTBa cTpaTer. UHMUMaTuB. — CaHkT-MeTepbypr : laHb, cop. 2011-2021. — URL:
https://seb.e.lanbook.com/ (aaTta o6paweHns: 19.05.2023). — Pexkum AocTtyna : ANA NoAb30Ba-
Tenen opraHn3aumnii — y4acTHMKoB, nognucinkos IbC «/laHb».

5. Book on lime : auctaHu. obpasosaHue / nsa-so KAY MIY nm. M. B. JlomoHocoBa. —
Mocksa : KAY, cop. 2017. — URL: https://bookonlime.ru (aaTta obpauweHua: 19.05.2023) — TekcT
. U306parkeHune. YcTHas peyb : 3IN1eKTPOHHbIE.

6. HayuyHan anekTpoHHas 6ubnuoteka elibrary.ru : nHpopm.-aHanut. noptan / 000
Hay4yHaa anekTpoHHas 6ubanoteka. — Mocksa : OO0 Hayu. anekTpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (nata obpauieHunsa: 19.05.2023). — Pexknum aoctyna: ANa 3apernctpup.
nosb3oBaTeneit. — TEKCT : 9NEKTPOHHbIN.

7. Cyberleninka : Hayuy. anekTpoH. 6-ka «Knbep/leHmHka» / [E. Kucnsk, [,. CemaukuH, M.
Ceprees ; 000 «WTeoc»]. — Mocksa : Knbep/leHnHKa, 2012. — URL: http://cyberleninka.ru (gaTa
obpauweHuns: 19.05.2023). — TeKCT : 3NEKTPOHHbIN.

8. JNeKTPOHHbIN KaTanor HayyHoit 6ubnmotekn [OHEeUKoro rocyaapCTBEHHOIO YHU-
BepcuteTta. — [loHeuk : HB [oHlY, 1999—- . — URL: http://catalog.donnu.education (gata ob6pa-
weHuna: 01.01.2023). — TeKCT : 3N1eKTPOHHbIN.

13.  [NPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopnopatusHas nuuen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (iuniensust nporpammsl Dream Spark 11 Beicmx yueOHbIX
3aBe/ICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszuun GPL, Apache,
BSD mist cBo60HOTO MPOrpaMMHOTO 0OECTICUSHUS ).



