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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuumnnuza «OCHOBBI KBAHTOBOM XMMHM» BXOJUT B Mporpammy OakanaBpuara «XUMHD)
no HarpasieHuto 04.03.01 «Xumus» u uzyqaercs B 5 cemectpe 3 kypca. JAUCHUIUIMHY peaTn3yeT
Kadenpa dusnueckoit u KOJUTOMAHOW XUMHUHU. J{MCIUIIMHA COCTOUT U3 4 pa3aeiioB U 9 TeM u
HalpaBJieHa HA U3YYEHUE KBAHTOBO-MEXaHUYECKUX METOJIOB OMUCAHUS XUMUYECKUX CUCTEM.

[enbo OcBOEHUS JUCIUILIMHBL SIBISETCS OBJaJICHUE CTYJIEHTAaMH OCHOBAaMH COBPEMEHHOM
TEOPETUUECKOW XHMHUH, O3HAKOMIICHHE C KBAaHTOBO-MEXAHMYECKUMHU METOJIaMU OIHCAHUS
XUMHUYECKUX CUCTEM (aTOMOB, MOJIEKYJ, KPUCTA/NIOB) M pEaKUUi; 03HAKOMIICHHE CTYJIEHTOB C
OCHOBaMHU KBAHTOBOW XUMHUH, BKIIOYAIOIIMMH €€ 0a30BBI METOJl — METOJA MOJCKYJISIPHBIX
opburaneil (Bce camble TOYHBIE METOJBI pacyeTa JIEKTPOHHON M T'€OMETPUYECKOM CTPYKTYpHI
MOJICKYJl CErojiHsi 0a3upyroTCs HMEHHO Ha 3TOM METOJE); M3Y4YCHHE CTYICHTaMH OCHOB
KBaHTOBON MEXaHUKHU B MPUIOKEHUH K PEIICHUI0 XUMUYECKUX 33/a4, a TaK:Ke TEOPETUUYECKUX U
pacyYeTHBIX METOJIOB KBAaHTOBOW XUMHUU. OCHOBHOE€ BHUMAHHE YICNSETCS HE MaTeMaTHUYECKOMY
anmnapary, a pacu@poBke (PU3HMUECKOr0 CMbICIA MOHSATHI KBAaHTOBOM MEXaHUKUW M KBAaHTOBOMU

XHUMHU U MTPAKTUICCKOMY OBJIAACHUIO paCYCTHBIMH MCTOAAMU KBAHTOBOM XUMHH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoenne muciuIUIMHBI «OCHOBBI KBaHTOBOW XWMHUW» HAMPaBICHO Ha (HOpMHpOBAHHE Y
oOyJaromuxcst CaeayonuX KOMIETEHINH (4acTH KOMIETSHIIH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

g Kommerenuus HNHaukaTopbl 10CTHKEHHS] KOMIIEeTeHIIUT
p (B paMKax JaHHOH THCHUTUIMHBI)
Crnoco6eH OCyIIECTBIIATh IOUCK
Y ” |YK-1.1 Anannsupyer 3a1ady, Bbiiessis ee 0a30BbIe
KPUTHUYECKHI aHAIIN3 M CHHTE3 COCTABISONIE::
YK-1 nHpOpMaLIMU, IPUMEHSTh >
¢ PMAIUH, TIp VK-1.2 OnpenensieT U pamXupyeT HHPOPMALHIO, TPEOYyEeMYTO IS
CHCTEMHBIH TIOMXOJL IVIA PEMICHIA | g nocTabnentoit 3anaumus;
IIOCTABJICHHBIX 34, P At
Jiay
OIIK-1.1 CuctemaTusupyeT U aHATH3UPYET PE3yIbTATHI
ClI0COGEH AHANM3IPOBATE I XUMHUUYECKHUX IKCTIEPUMEHTOB, HAOIIOIEHNH, M3MEPEHUH, a TaKKe
HHTEDIDETHDOBATE [e) svnpars | PC3YIPTAThl PacueToB, CBOMCTB BEIECTB U MaTE€PHAJIOB;;
OIIK-1 XI/IMsllII;CKI/IE,( 3I<cnep HIZCHTOB OIIK-1.2 ITpenyaraeT MHTEPIPETAIMIO PE3YIHTATOB COOCTBEHHBIX
Y —_— 1/13I1)v16 o ’  |IKCIIEPHMEHTOB U PaCueTHO-TEOPETHUECKUX PaboT ¢
p WCTIOJIb30BAaHHEM TEOPETHYECKHX OCHOB TPaIUIMOHHBIX M HOBBIX
pa3zienoB XUMHH;;
Crnoco6eH IpUMEeHSTh pacyeTHO-
TEOPETUYECKUE METOABI IS OIIK-3.1 [IpumeHsieT TeOpEeTUUECKHUE U TIOTYIMIIMPUUECKHE
OINK-3 M3YYEHUs CBOWCTB BEIIECTB M |MOJICIIHM IIPU PEIICHNH 33124 XMMHUUECKOI HalpaBJIeHHOCTH;;
MIPOLIECCOB C UX YYACTUEM C OIIK-3.2 Hcmonp3yeT cTaHgapTHOE IPOrpaMMHOE O0ecIieueHIe
HCTONB30BaHUEM COBPEMEHHON |MPH PELICHUH 337a4 XUMHUECKOH HANPaBI€HHOCTH. ;
BBIUNCIINTEIIFHON TEXHUKH
CrocobeH mIaHupoBaTh paboTHI
XUMHUYECKON HalpaBJIEHHOCTU
o6 aGaTBII])BaTB H > |OIIK-4.1 Ucnonp3yeT 6a30BbIe 3HAHKSA B 00JIACTH MAaTEMaTHKHU H
S eTI;I OBATE TIO/VICHHbLE (hM3MKK TIpY IIAHUPOBAHUH PabOT XUMHUYECKOH HAPaBIEHHOCTH;,
OIK-4 o3 I;ILIT)aTHpc I/ICHOHBSC})]BaHI/IeM OIIK-4.2 O6pabaTsIBacT JaHHBIE C HCIIOIB30BAHNEM CTAaHIAPTHBIX
p Zeo CTHUECKIX SHAHMG 1 Croco0O0B aNMPOKCUMAITUH YHCICHHBIX XapaKTEPHUCTHK;;
. aKTHEGCKHX HABBIKOB PEIICHS OI1K-4.3 NHTeprupeTupyeT pe3yabTaThl XHMUYECKUX HAOIIOICHUI
P p C MCTOJIb30BaHUEM (M3HYECKHUX 3aKOHOB U NPECTaBICHUH. |
MaTeMaTHYECKUX U (PU3NIecKux
3aja4
Cnoco6eH ucoIb30BaTh I1K-1.1 [ToHumaeT OCHOBHBIE IPUHIUIIBI, 3aKOHBI, METO10JIOTHIO
K-1 MOJy4YEHHbIE 3HAHUS U3y4aeMbIX XUMUYECKUX TUCLUIUINH, TEOPETUUECKHE OCHOBBI
TEOPETUYECKHX OCHOB (usnueckrux U PU3NKO-XMMHUYECKUX METOJIOB HCCIICAOBAHUS;
¢ynnamenTanpHbIX pazgenoB  |IIK-1.2 Mcnonp3yeT ¢pyHAaMeHTaIbHBIE XUMHYECKUE TOHATHS B




Indp Kommerenmuust HuankaTtopsl IIOCTI/DK“eHl/IH KOMIIETeHIHU
(B pamMKax JaHHOW JAUCIMILIHHEI)
XUMHU TIPU PEIICHUH CBOCH PO EeCCHOHANBHOM JACSITEIBHOCTH;
npoeCCHOHATBHBIX 3a7a4 I1K-1.3 UaTepnpeTupyeT MoIyuYeHHBIC Pe3yIbTAThI, HCIIOIb3YsI
0a30BbI€ MMOHATUS XUMUYECKHUX TUCIUIIINH,;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctumanaa «OCHOBBI KBAaHTOBOM XHMMHMM» OTHOCHTCS K 00s3aTeabHOM dacTth Oioka 1
«IucrumummHbl (MOTyIH)» 00pa30BaTeIbHON TPOrPAMMBbI BBICIIIETO0 00pa30BaHUs.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKxKe
OCBaWBAIOT JApPyrM€ JUCHHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKCHHUIO
3aIIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS AUCUUILINHBI « OCHOBBI KBAHTOBOW XMUMUU.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux O0ocmudiceHuro
3aNIAHUPOBAHHBIX Pe3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHBI

IIpenmecTByromme IMocaenyroinue
Hudp Hauvenosanne HHCEI/II:'[J'IPIHLI;,MOI;[I}’JIH nncunnﬂn):{)lll/ﬁloz[yﬂn
9 9

KOMIETEHIIH NPAKTUKH* NPaKTUKH*

VYueOHas MpaKTHKa,;
[MpenumioMHas NPaKkTHKA;
dusnyeckas XUMHS;
CTpoeHue BeLIecTBa;
Konnounuas xumus;
XUMIYECKUE OCHOBEI
OMOJIOrMYECKUX IPOLIECCOB;
W36panHble Ii1aBbl XUMUWY;
OKCreprMEeHTANIbHBIE METO/IBI
durnocodus; UCCIIEJIOBaHMUS B XUMUM;
CriocobeH oCyIecTBIATh MaremaTuKa; Beeoenue 6 xumuio
MOUCK, KPUTHYECKUI aHaIIH3 Ousnka; KOOPOUHAYUOHHBIX

U CHHTe3 HH(OpMAIIHH, HNudopmarnka; coeduneHun **,

NPUMEHSATD CUCTEMHBII Heopranuueckas XuMus; OcHosbl HaHOXUMUU*™;
HOJIXOJ IS PELICHHUS AHaIUTHYECKAs XUMHS; Xumus nexapcmeeHHbix
MIOCTABJICHHBIX 33124 OpraHuyeckas XHMHUS; sewecmg**;

DusuKo-xuMUUeCcKUe Menoobl
uccie008aHus
HeopeaHuieckux gewecms™*;
Cmpamezus opeanuyeckozo
cunmesza**,

Ochosbl Heghpmexumuu**;
Fundamentals of
Contemporary Mass
Spectrometry**;

YK-1

Ou3nyeckas XUMHS,
Xumudeckasi TEXHOJIOTHS;
CtpoeHue BellecTBa;
Komnonanas xumus;

CrniocobeH aHaITM3UPOBATH U BricokomonekymapHbIe

Heopranunueckas xumusi;
WHTEPIPETUPOBATH COCIMHEHUS;
AHanuTHYeCKass XUMUSI;

OIIK-1 pe3ynbTaThl XUMHUUYECKHAX Kpucrannoxumusi 1 OCHOBBI
Opranudeckast XUMUS;

9KCIIEPUMEHTOB, PEHTTEHOCTPYKTYPHOTO
HaOJIIOIEHUH ¥ M3MEepEeHUI aHaIu3a;
Xpomarorpadus;
OCHOBBI 2NIEKTPOHHOI U
Koye0aTenpHOM
CIIEKTPOCKOIIUH;




Ipenmecrpyromue Hocnenyromue
HIngp Haumenosanue uncﬁnl:mnﬂblyMOI;yﬂu, HHCHI/IHJII/Ii?lZI/ﬁIOlIyJIM,
KOMIEeTeHI[UT . %
NPaKTHKH NMPaKTHKH
OcHoBrl SIMP;
OcHOBBI Macc-
CIIEKTPOMETpUY;
XUMHUECKUE OCHOBBI
OHMOJIOTHYECKHX TIPOIIECCOB,;
W36panHble Ii1aBbl XMMHAHY;
OKCIEepPUMEHTAIBHBIE METO B
HCCIIEOBAHMS B XUMUM;
Y4eOHas MpaKTHKa;
Hayuno -uccnenoBatenbckas
pabora;
[IpexaumiomMHas MpakTHKa;
HayuHo -uccnenoBaTenbckas
pabora;
IIpenaunioMHas npakTHKa;
Cnoco0eH NpUMeHSTh Kpucraanoxumus 1 0OCHOBEI
pacyeTHO-TEOPETHIECKHE PEHTTEHOCTPYKTYPHOTO
METOJBI TS U3YICHUS aHaNIN3a;
OITK-3 CBOMCTB BEIIECTB U HNudopmarnka; Xpomarorpadus;
MPOLIECCOB C MX yYacCTHEM C OCHOBBI IEKTPOHHOH 1
HCIIONIb30BaHUEM KoseOaTenbHON
COBPEMEHHOMU CIIEKTPOCKOIIHH;
BBIUUCIUTEILHON TEXHUKHU OcHoBrl SIMP;
OcHOBBI Macc-
CIIEKTPOMETPUH;
Cnoco0eH MmIaHupoBaTh
padOThI XUMUIECCKOI
HAaIpaBIEHHOCTH,
00pabaThIBaTh U
HUHTEPIPETHPOBATh MarematHka; i
i CtpoeHue BelecTBa;
OIIK-4 [I0JIy4Y€HHBIE PE3YJIbTATHI C ®usuka;
UCIIOJIb30BaHUEM
TEOPETHYECKHUX 3HAHUH U
MPaKTHYECKUX HABBIKOB
pemeHns MaTeMaTHYECKUX U
¢du3nYecKkux 3a/1a4
Y4eOHas MpaKTHKa;
HayuHo -uccnenoBatenbckas
pabora;
[IpexaumiomMHas MpakTHKa;
duzndeckast XUMUS;
XUMH4ecKast TEXHOJIOTHS;
CrpoeHue BelecTBa;
Komnonnnas xumns;
Cnoco0eH HCoIb30BaTh ’
] BricokomonekynsipHbie
MOJTyYCHHBIE 3HAHUS Heoprannueckas xumus; COCTHHEHTS
TEOPETHYECKIX OCHOB AHanuTHUECKAs XUMHUS ’
[K-1 (hyHIaMEHTAIBHBIX Opraanyeckast XUMHAS; KpucTaioxumis i 0CHOBbI
pa3aenoB XUMHUH IIPH Hcropus xumuu; PEHTTCHOCTPYKTYPHOTO
e —— aHau3a,;
Xpomarorpadus;
po¢eCCHOHATIBHBIX 3a7a4 .
OCHOBBI ANIEKTPOHHOI 1
KosiebaTenbHON
CIEKTPOCKOIHH;
OcHoBrl SIMP;
OcHoBBI Macc-
CIEKTPOMETPUY;

XUMHUYECKHUE OCHOBBI
OMOJIOTHYECKHX ITPOIIECCOB,;




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;II)’JIH [ll/lCIII/lIlJII/Ii?lZI/ﬁIOlIyJII/I
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

N36paHHbIe rI1aBbl XUMUH;
DKCIepUMEHTATIBHBIC METOIBI
HCCIICIOBAHUS B XUMHH;
DusuKo-XUMUYECKUES MEeMOObl
uccneo06ans
HeopeaHuuecKkux geujecms™™;
Cmpamezus opeanuiecko2o
cunmesa**,

Ocnosbl Heghmexumuu**;
Beseoenue 6 xumuro
KOOPOUHAYUOHHBLX
coeounenui **;

OcHogvl HanoxumMuu **;
Xumust nekapcmeenuvix
sewecme ™™,

Fundamentals of
Contemporary Mass
Spectrometry**;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mas TpyA0eMKOCTh TUCHUTUTHHBI « OCHOBBI KBAHTOBOM XUMHUN» COCTABIISICT «4» 3a4ETHBIC STUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeCST pCeD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 54 54
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yueOHoit
padoThI*

Paznen 1

Beenenue

1.1

IIpenmMer u uCTOpHsi KBAHTOBOW XUMHUHU

JIK

Pa3znen 2

Knaccuueckass MmexaHHKa,
KaK OCHOBA JIJIsl U3yUeHUs
KBaHTOBOI MEXaHUKHU

2.1

Knaccuueckass MexaHHMKa, €€ OCHOBHBIE ITOHSTHS.
3akonsr HetoToHa. [IpuHIINT OTHOCUTENEHOCTH
lanmmnesi, cucTeMbl KOOPAWHAT, 3a7ada O
KUHETUYECKOM SHEPruu AByX Macc. Bpaienue
TBepAoro Tena. LleHTp nHepuun MeXaHUIeCKOM
cuctembl. JKecTKHil poTaTop, MOMEHTBI HHEPIIUH,
9JIEMEHTBI TEOPUH TPYIIL.

JIK

2.2

IIpuHumn Hanmenpero aeucTus. OyHKIMA
Jlarpanxa. YpaBHeHus Jlarpanxka. Kanonnueckue
ypaBHeHUs ['aMunbTOHA. 3aKOHBI COXpaHEHMUS,
HMHTETpabl IBUKEHUSA. 3aKOHBI COXpAaHEHUS
SHEPruy, UMITyJIbCa 1 MOMEHTA UMITYJIbCA.
Tlapmonugeckuit ocumuATop (KIaccudeckoe
pelieHue).

JIK, JIP

Paznen 3

KBanToBast MmexaHHnKa

3.1

[onsATue o KOpMyCKyISPHO-BOIHOBOM JyalaHu3Me,
runoresa Jlyu nebpoiins, onsITel [{3BUCCOHA 1
Joxepmepa. CTaTHCTHUECKOE TOTKOBAHUE BOJH JI€
Bpoiins. [Tonstue uzmepenus no H. bopy u poinb
npudopa B KBaHTOBO# MexaHuke. [IpuHIuUn
HeonpeneneHHoctH B. T'elizendepra, ero
¢usnyeckuit cMpicit. [IprHIMI TONOTHUTEIBHOCTH
H. bopa.

JIK, JIP

3.2

BonHoBast QyHKIIHS CUCTEMBI, ¢ (PU3NICCKUi
cMbici. [Ipunnun cynepnosunuu. OnepaTopsl
KBaHTOBOW MEXaHHMKH M X OCHOBHBIC CBOHCTBA.
CroxeHne 1 yMHOXKEHHE oniepatopoB. [loHsTre 0
komMmyTaTopax. Ypasuenue llpenunrepa,
3aBucsiiee oT BpeMeHH. CTal[HOHAPHBIE COCTOSIHUSI
u cranpoHapHoe ypasHenue llpeaunrepa.

JIK, JIP

3.3

MOMEHT UMITyJIbCa MUKPOYaCTHIIB,
KOMMYTAIIMOHHBIE COOTHOILICHUS ISl €70
KOMITOHEHT M KBaJipaTa MOMEHTa UMITYyJIbCa. Crun
anekTpoHa. CoOCTBEHHbIE 3HAUCHHUS KBaJpaTa
oriepaTopa CIHA U UX POJIb B ONpE/ICIeHUN
Ka4yecTBa BOJTHOBBIX (pyHKIHH. CXeMBI CIOKEHUST
momeHTOB Paccen — CayHaepca U j-j CBsi3u.

JIK, JIP

3.4

KsanroBslit ocummsatop. [IpuHiumuansHoe
OTIMYHE OT KJIACCHYECKOTO FapMOHUYIECKOTO
OCIMJUISATOPA, SHEPTHSI HYJIEBBIX KOJICOaHHH.
TyHHenbHBIN 3¢ EKT, ero napagoKcaaIbHOCTb.
Yactuna B 0JHOMEPHOM NOTEHIIMATIBHOM SIIHKE.

JBmxenne cBoOOTHON YacTHIEL. JKecTKkui poTaTop.

VYpasuenue llpenunrepa ans aroma BOAOPOA.
Teopus BozMy1ueHuii Pases — Hlpenunrepa.

JIK, JIP

Pazngen 4

KBanToBast xumus

41

[Mpubmmxenne bopra-Onmenreimepa.
BapuanuoHHblil MeTOA U BapMallMOHHBIA IPUHLIUIL
OnHodekTpoHHOE puOImKeHne. BoaHoBas
(yHKITHUS MHOTOSJIEKTPOHHOM CHCTEMBI B
OJTHORJIEKTPOHHOM NPHUOIIDKEHHH.

JIK, JIP

4.2

CpenHsis SHEpTrHs B OJTHOAIEKTPOHHOM
MpuOIMKEeHNH. Y paBHEHHS XapTpH U XapTpu-
®oxka. YpaBHeHus Xaprpu-doka i 3aMKHYTHIX
obomnouek. JIMHEHHBIN BapUAIIHOHHBIA METO/.
Ypasuenust Xaptpu-®doxa-PyTaana.

JIK, JIP




* - 3anonasercs Tonpko o OUHOMU dhopme odyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
npaxkmuyeckue/ceMunapcrue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHameHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1151 0CBOEHHSA
AUCHUTLTAHBI
(pu HEOOXOTUMOCTH)

Aynuropus JUis IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA4, OCHAII[CHHAS

Microsoft Win 10
JlomamHss 11 OTHOTO
a3bIka, Kog mpoaykra Ne
00327-60000-00000-
AAT1T.

JlekoHHast KOMILIEKTOM CHIeLIHAH3HPOBAHHOH Mmebenu; Microsoft Office 365
JOCKOM (3KpaHOM) U TEXHUYECKUMU
. ProPlus Kox mpoxykra
CpeACTBaMHU MyJIbTUMEANA NPE3eHTalUM. 00202-50232-17683-
AA087
Microsoft Win 10
JloMaluHsis A1t 0JJHOrO
Aynuropus Juist IpoBeieHus 1abopaTOpHbIX | sA3bIka, Ko mpoaykra Ne
paboT, UHIUBUYaTbHBIX KOHCYJIbTALIUN, 00327-60000-00000-
TEKYILEro KOHTPOJIS ¥ IPOMEKYTOUHOU AAT1T.
Jlaboparopu aTTEeCTAllMU, OCHAIIIEHHAs! KOMIUIEKTOM Microsoft Office 365
CHelHaTM3UPOBaHHON MeOeIH U ProPlus Kon nponykra
000pyI0BaHUEM. 00202-50232-17683-
AA087
Microsoft Win 10
JloMaluHsis A1t OJJHOTO
Aynuropus JUisi CaMOCTOSITEIIbHON pabOThI a3bIka, Kog mpoaykra Ne
oOyuatomuxcs (MokeT ucnoib3zoBathes anst | 00327-60000-00000-
Hns N
. | MpOBEIEHNs CEMUHAPCKUX 3aHATUN U AAT1T.
CaMOCTOSITENIbHOM 9 . .
paboTBI KOHCYJIbTaIMil), OCHAILIEHHAs KOMIJIEKTOM Microsoft Office 365

CHeIMaTu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ gocrynom B OUOC.

ProPlus Kox mpoaykra
00202-50232-17683-
AA087

* - ayTUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl o0yyaronuxcs ykasbiBaercs OBA3ATEJIbHO!

7. YYEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI

Ocnoenas numepamypa:
1. CrenanoB H. @. KBanToBas MexaHuKka 1 KBaHTOBast XuMus./ Mocksa : M31aTenscTBo

FOpaiit, 2019. — 441 c. https://urait.ru/book/kvantovaya-mehanika-i-kvantovaya-himiya-444811
2. boxenko K.B. OCHOBBI KBaHTOBOW XMMHH : KOHCIIEKT JICKIIH : yueOHOoe ocooue /

Mocksa : PYJIH, 2022. - 113 c.
3. 'enbman I'. KBanroBas xumust / M.: bunom. Jlaboparopus 3nanumid, 2011. - 533 c.




Jononnumenvnas numepamypa:

1. Maiiep U. M30panHble r1aBbl KBAHTOBOM XUMHH: Jl0Ka3aTenbCcTBAa TEOPEM U BBIBOIBI
dopmya Ilep. ¢ anrin. M.b. [lpaxoBckoro, A.M. TokmaueBa; moa pexa. A.JI. Uyrpeesa /M.:
BMHOM. Jlabopatopus 3Hanui, 2006. - 384 c.

2. boxenko K.B. Meroanyeckue ykazaHus 1o u3ydeHutro kypca "OCHOBbI KBAaHTOBOM
xumun'": YueOHoe nocodue. Pazmen 1: Knaccuueckas mexanuka / M.: M3a-so PYJIH, 2005. -
22c.

3. boxxenko K.B. Meronnueckue ykazaHus no u3ydeHuro kypca "OCHOBbI KBAaHTOBOM
xumun'": YueoHoe nocobue. Paznmen 2: KBanrosas mexanunka /M.: U3n-so PYJIH, 2005. - 22 c.

4. Kykymkua A.K. 3agaun no KBaHTOBOM XUMHHU U cTpoeHHI0 Moiieky /M.: 3a-Bo
MI'Y, 1987. - 154 c.

Pecypcwi ungpopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYJE€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHMUH 3aKJIHOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-0mommoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YuuBepcuteTckas 6ubianoreka onnann» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynpTant crynentay www.studentlibrary.ru

- OBC «Tpounxkuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (HOHJT TPABOBOK M HOPMATHBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/

- mouckoBas cucreMa SHaeke https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomuvl 0OY4aOWUXCsL npu
0C80eHUU OUCYUNTUHBL/MOOYAA™E:

1. Kypc nexuuit no qucuuniauHe « OCHOBBI KBAHTOBOM XUMUI.

2. [IpakTudeckue 3aaanus o qucuIuinae «OCHOBBI KBAHTOBON XUMUM)

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € AEMCTBYIOIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIIEHOYHBIE MATEPHAJIBI Y BAJLUILHO-PEUTHUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI TIO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIIETEHIM) MO0 MTOraM OCBOCHMS UCIHUILIMHbBI
«OCHOBBI KBaHTOBOWM XUMUU» MpezcTaBieHbl B [Ipunoxkenuu k Hactosmel Paboueit mporpamme
JUCLIUATIIIUHBL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOGOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOrO akta PY JTH.



PA3BPABOTYMUK:

[Tpodeccop-KOHCYTBTAHT,
kadenpa pusuveckon u
KOJUIOMAHON XUMUU

boxenko Koncrantun
Buxroposuu

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBeayromuii kadenpoii, kaheapa
(U3UIECKON M KOJIJTOMTHON
XUMHUHI

Tloonuce

Damunus U.0.

UepeanuyueHko AJieKCaHIp

['enpuxoBuy

[Honoicnocmos BYIT

PYKOBOJIMUTEJIb OII BO:

3aBenytouuii kadeapoii, kadenpa
00111el 1 HEeOPTraHUYECKON XUMHUHI

IHoonucw

Damunus U.0.

Xpycranes Bukrop
Hukonaeuu

Honocnocms, BYIT

IHoonucw

Damunus U.0.
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